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A B S T R A C T

Background and aims: Soluble E-cadherin (sE-cadherin) has been observed elevated in patients with various
diseases, and implicated in the occurrence and development of those diseases. The implications of sE-cadherin in
chronic hepatitis C virus (HCV) infection are still unclear. The purpose of this study is to explore the significance
of sE-cadherin in chronic hepatitis C infection and the correlation with treatment response.
Methods: 87 chronic HCV infected patients and 60 healthy subjects were enrolled in this study. Blood samples
from patients receiving the combined treatment of pegylated interferon-a (Peg-IFN-α) with ribavirin (RBV) were
collected before treatment, during 4th, 12th therapy weeks, end of the treatment, and 24weeks post-therapy.
Plasma sE-cadherin level was detected by enzyme-linked immunosorbent assay (ELISA) and the relationship
between sE-cadherin and antiviral treatment outcome was analyzed.
Results: Plasma sE-cadherin concentrations of Chronic HCV infected patients were significantly higher than that
of healthy controls. A strong correlation between sE-cadherin level and the HCV viral load, alanine amino-
transferase (ALT), aspartate aminotransferase (AST), and also glutamyl transpeptidase (GGT) level was detected.
Chronic HCV infected patients achieving rapid virological response (RVR) and sustained virological response
(SVR) had lower baseline sE-cadherin concentrations compared with the non-RVR and non-SVR groups re-
spectively. Univariate and multivariate regression analyses suggested that baseline plasma sE-cadherin level was
predictive of therapeutic effect in patients with chronic HCV infection.
Conclusion: Baseline sE-cadherin level could be considered as an independent predictor of SVR with Peg-IFN-α
plus ribavirin therapy in the Chinese Han population chronic HCV infection patients. Effective antiviral therapy
might restore sE-cadherin at physiological levels.

1. Introduction

With about 200 million chronically infected patients worldwide, the
incidence of hepatitis C virus (HCV) infection is also on the rise in China
[1,2]. Due to long-term chronic HCV infection eventually results in
severe liver diseases, such as advanced fibrosis, liver cirrhosis, and
hepatocellular carcinoma (HCC), HCV infection is still a serious health
problem throughout the world. HCV eradication is the most effective
treatment to halt disease progression. Thanks to the progress in the
understanding of HCV viral kinetics, genome and other factors influ-
enced in HCV infection, multiple direct-acting antivirals (DAAs) have

revolutionized therapy against HCV infection, with current sustained
virological response (SVR) rates over 90% [3,4]. Because of the lim-
itation of source of drugs and the high costs, combination of Pegylated
IFN (Peg-IFN) and ribavirin (RBV) treatment plan has still been used as
the first-line clinical therapeutic regimen in most of the Chinese HCV
patients in the recent years.

Encoded by gene CDH1, E-cadherin is one of the epithelial-me-
senchymal transition (EMT) related markers together with N-cadherin,
and vimentin. It is a calcium-dependent cell-cell adhesion glycoprotein
composed of five extracellular cadherin repeats, a transmembrane re-
gion, and a highly conserved cytoplasmic tail. Because the importance
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of this transmembrane glycoprotein in epithelial cell adhesion, loss or
decreased expression of membrane E-cadherin has been involved in
various human malignancies, including gastric cancer, HCC, colon
cancer, breast cancer and ovarian cancer [5][6–9]. Results from several
recent studies have also demonstrated that the aberrant expression of E-
cadherin was related to tumor stage, early tumor invasion, poor prog-
nosis and eventually leading to reduced survival of these cancers.

Studies also found that the extracellular domain of E-cadherin can
be hydrolyzed and released into circulation in the form of sE-cadherin
(80 kDa fragment of E-cadherin) [10]. Members of the A Disintegrin
and Metalloprotease (ADAM) family (ADAM10 and 15), bacterial pro-
teases, cathepsins (B, L, S), members of matrix metalloprotease (MMP)
family (MMP-2, 3, 7, 9, and 14), and plasmin have all been implicated
in the generation of sE-cadherin [11–18]. Mounting of studies showed
that elevated levels of sE-cadherin reflected the progression of various
disease such as tumor and infectious disease. Patients with epithelial
carcinoma such as prostate cancer, gastrointestinal cancer and ovarian
cancer have increased serum sE-cadherin [19–23]. In addition to tu-
mors, increased sE-cadherin level was also present in some infectious
diseases, trauma, organ failure and other diseases [14,24,25,26]. The
level of sE-cad in acute pancreatitis was also significantly elevated and
could predict the severity of pancreatitis, allowing for the appropriate
intervention [24]. In HIV infection, the levels of sE-cadherin correlate
with viral load in patients [24], suggesting that sE-cadherin is a marker
for severity of infection.

However, to date, the significance and function of sE-cadherin in
chronic HCV infection remains unknown. The purpose of this study was
to investigate a series of changes in plasma sE-cadherin levels in pa-
tients with chronic HCV infection receiving Peg-IFN-α plus ribavirin
treatment, and to explore the correlations between plasma sE-cadherin
level and antiviral treatment response.

2. Materials and methods

2.1. Patient selection

A total of 87 patients with HCV infection were included in this
study. All patients were outpatients or present for follow-up examina-
tions in the Affiliated Infectious Disease Hospital of Soochow University
from Oct 2015 to Dec 2017. All the patients involved in the study were
treatment naïve and without cirrhosis, HCV antibody tested positive,
with viral RNA exceeding 20 IU/ml. The presence of chronic HCV in-
fection was defined as detectable HCV RNA at initiation of therapy. The
patient who co-infected with Hepatitis B Virus (HBV), human im-
munodeficiency virus (HIV), active tuberculosis, other immune-related
diseases and malignancy were excluded.

Of the 87 patients, 67 (77.0%) were HCV genotype 1b, 11 (12.6%)
were genotype 2a, 4 (4.6%) were genotype 3a and 5 (5.8%) were
genotype 6a. For normal healthy controls (HCs), sixty healthy in-
dividuals were included, with a gender ratio and average age matching
the patient group. All patients and controls were Chinese Han popula-
tion and a written informed consent was obtained from each subject.
The study was conducted in accordance with the principals of the
Declaration of Helsinki and was approved by the ethics committee of
Soochow University and the affiliated infectious disease hospital.

2.2. Study design

All patients followed a personalized treatment with Peg-IFN a-2a
(Pegasys, Roche, Switzerland, 180 μg/week, subcutaneously) combined
with oral ribavirin (Robatrol, Roche, Shanghai, China, weight-adjusted
dose, 800mg/day for< 65 kg, 1000mg/day for 65–85 kg and
1200mg/day for ≥85 kg) for 24–48weeks. Treatment duration was
48 weeks for genotypes 1/4/5 or 6, 24 weeks for genotype 2, and 24 or
48 weeks for genotype 3 based on rapid virologic response (RVR).
Treatment was discontinued if HCV RNA loads dropped< 2 Log10 at

week 12 compared with baseline values, or if HCV RNA load still could
be detected at week 24. Blood samples were taken before treatment to
determine baseline values. Plasma samples were collected during the
4th, 12th therapy weeks, end of the therapy (EOT) and the 24th week
post therapy, and stored at −80 °C for later use. Plasma sE-cadherin
levels together with other clinical laboratory parameters and clinical
outcomes were measured and collected. The final hepatitis C viral RNA
test was performed after week 24 of treatment. The gathered data were
then statistically analyzed.

2.3. Outcome definition

Treatment responses were defined as follows: rapid virological re-
sponse (RVR), HCV RNA load<20 IU/ml after four weeks of treatment;
early virological response (EVR) was defined as seronegative or at least
a 2 log10 decrease from baseline of serum HCV RNA at week 12 of
treatment, the former was complete early virological response (cEVR),
while the latter was partial early virological response (pEVR). Sustained
virological response (SVR) was defined as HCV RNA load< 20 IU/ml at
least 24 weeks after end of treatment, and any other outcome was
considered as nonsustained virological responses (non-SVR). Non-re-
spond (NR) was defined as after 12 weeks of treatment, the decrease in
HCV RNA level was< 2 log10 IU/ml compared with the baseline, and
HCV RNA could still be detected at the end of standard treatment.
Relapse was defined as HCV RNA reappearance during the follow-up
period in patients who achieved seronegative at end of treatment
(EOT).

2.4. Laboratory measurements

Serum HCV RNA was quantified with COBAS® AmpliPrep/COBAS®
Taqman® HCV Quantitative Test v2.0 (CAP/CTM HCV v2, Roche
Molecular Systems, Pleasanton, CA, USA) with detection limit of 20 IU/
ml. High HCV viral load was defined as ≥600, 000 IU/ml and low viral
load was defined as< 600, 000 IU/ml. HCV RNA quantification was
performed at baseline, W4, W12, end of treatment and 24weeks after
treatment respectively. Anti-HCV antibody was determined by enzyme-
linked immunosorbent assay (Abbott HCV EIA 2.0, Abbott Diagnostic,
Chicago, IL, USA). The second-generation line probe assay (Inno-Lipa II;
Innogenetics, Zwijndre, Belgium) was used for Genotyping of HCV. An
automatic analyser (Hitachi 7170A; Hitachi Ltd., Tokyo, Japan) was
used to determine serum biochemical indexes, including alanine ami-
notransferase (ALT), aspartate aminotransferase (AST), and gamma-
glutamyl transpeptidase (GGT). The fibrosis index based on four factors
(fibrosis-4 index, FIB-4 index) was calculated according to the formula:
FIB-4 index= age (years)×AST [U/L]/(platelet counts [109/
L]× (ALT [U/L])1/2).

2.5. ELISA for sE-cadherin measurement

Plasma concentration of sE-cadherin was determined using a com-
mercial ELISA kit (R&D Systems, Abingdon, UK) following the in-
struction of manufacturer. The sE-cadherin assay employs the quanti-
tative sandwich enzyme immunoassay technique. In brief, the capture
monoclonal antibody specific for human E-cadherin has been pre-
coated onto a microplate, after the standard solutions and samples in-
cubated in the microtiter plate wells, an enzyme-linked detection an-
tibody specific for human E-Cadherin is added to the wells, a substrate
solution is added to the wells and color develops. The reaction was
terminated by the addition of 2 N sulfuric acid. sE-cadherin in plasma of
patients with chronic HCV were detected at baseline, W4, W12, end of
treatment and 24weeks after treatment. The plasma sE-cadherin was
also determined in the healthy age-matched control group. For each
plasma sample, diluted at 1:1 with phosphate-buffered saline.
Absorbance was determined by microplate spectrophotometer at
450 nm with the correction wavelength set to 540 nm, and plasma

Z.-R. Wang, et al. International Immunopharmacology 74 (2019) 105708

2



levels of sE-cadherin were quantified. All the samples were measured in
duplicates.

2.6. Statistical analysis

All statistical analyses were performed using IBM SPSS Statistics
software (version 23.0, SPSS, Inc., Chicago, IL, USA) or GraphPad Prism
(version 7.0, GraphPad Softioare Inc., San Diego, CA, USA). Continuous
variables are expressed as means± standard deviations (mean ± SD),
while categorical variables are expressed as actual numbers where ap-
propriate. The comparisons between groups were performed via
Student's t-test, χ2 test or Fisher's exact test. The Pearson correlation
analysis method was performed to analyze the correlation. Univariate
logistic regression analysis was applied to identify factors associated
with baseline plasma sE-cadherin or to predict the therapeutic outcome.
Multiple logistic regression analysis was applied to identify the in-
dependent risk factors predictive of non-SVR. Receiver operating
characteristic (ROC) was to determine the optimum cut-off values for
indicators associated with the treatment outcome of chronic HCV in-
fection patients. All tests were two-tailed, and P-value of< 0.05 was
considered statistically significant.

3. Results

3.1. Treatment responses of Peg-IFN/RBV therapy

Of the 87 patients receiving antiviral therapy, 58 (66.7%) achieved
RVR, 73 (83.9%) were cEVR, and 74 (85.1%) achieved SVR. There were
9 relapsed after cessation to therapy and 4 were NR, the patients did not
achieve SVR (non-SVR) were 13 in all. The baseline clinical char-
acteristics of all chronic HCV infection patients of different virological
response were compared and summarized in Table 1. Patients with
different treatment outcomes and virological response (SVR vs non-
SVR, RVR vs non-RVR and cEVR vs non-cEVR) were similar in terms of
the demographic and HCV genotype. The baseline HCV RNA loads of
patients from non-RVR, non-cEVR and non-SVR groups were sig-
nificantly higher than that of patients from RVR, cEVR and SVR group
respectively. The same was true of pre-treatment AST, which were
significantly higher in non-RVR, non-cEVR and non-SVR groups than
that of RVR, cEVR and SVR groups. Meanwhile, significant difference
was also observed in the baseline values of ALT and GGT between SVR
and non-SVR, RVR and non-RVR groups. The FIB-4 index which used to
evaluate liver fibrosis was significantly higher both in non-cEVR and
non-SVR groups compared to their counterparts (Table 1).

3.2. Increased plasma level of sE-cadherin in HCV-infected patients

In order to understand the role of sE-cadherin in patients with
chronic HCV infection, the plasma sE-cadherin of 87 pre-treatment
patients and 60 age-matched healthy subjects were determined. Results

showed that plasma sE-cadherin levels in chronic hepatitis C infection
patients were significantly higher than that of healthy donor group (HD
group) (71.84 ± 24.31 vs. 35.37 ± 12.20 ng/ml; Student's t-test,
P < 0.001, Fig. 1). Furthermore, there was a significant correlation
between sE-cadherin level and HCV viral load in chronic HCV patients
before treatment (Pearson's r=0.5557, P < 0.0001, Fig. 2A). More-
over, sE-cadherin levels were also positively correlated with ALT, AST
and GGT levels (Fig. 2B–D). We used univariate and multivariate linear
regression analyses to identify factors associated with plasma baseline
sE-cadherin levels in the patients with chronic HCV infection. In uni-
variate analysis, younger age, lower baseline HCV RNA levels, lower
AST and FIB-4 index were significantly associated with a lower baseline
sE-cadherin level (Table 2). No significant differences in baseline
plasma sE-cadherin could be observed between genders, ages and HCV
genotypes. Logistic regression analysis revealed that pre-treatment GGT
level above normal (OR/CI: 3.299/1.154–9.434, P=0.026) and base-
line HCV RNA loads ≥600,000 IU/ml (OR/CI: 3.091/1.024–9.038,
P=0.045) were independent predictors of higher plasma sE-cadherin
(Table 2).

3.3. The normalization of plasma level of sE-cad was associated with
successful antiviral treatment

To investigate the serial changes of sE-cadherin level associated the
antiviral treatment and the correlation between the pre-treatment
baseline sE-cadherin and treatment response, plasma sE-cadherin levels
in patients with chronic hepatitis C were detected at baseline, W4, W12,
end of treatment and 24weeks after treatment, respectively. Compared
to the patients who achieved SVR, patients with non-SVR had

Table 1
The baseline characteristics of chronic HCV infection patients stratified by response to Peg-IFN-α plus ribavirin therapy.

Variables RVR (n) P value cEVR (n) P value SVR (n) P value

Yes (58) Non (29) Yes (73) Non (14) Yes (74) Non (13)

Gender (male/female) 30/28 19/10 0.257 40/33 9/5 0.769 40/34 9/4 0.375
Age (years) 41.28 ± 13.17 44.72 ± 13.56 0.257 41.99 ± 13.31 45.17 ± 13.64 0.446 41.62 ± 13.33 47.00 ± 12.81 0.181
HCV RNA (Log10IU/ml) 5.69 ± 0.91 6.94 ± 0.86 0.000 5.96 ± 1.03 7.07 ± 0.79 0.001 5.92 ± 1.02 7.19 ± 0.64 0.000
HCV genotype (1b/non-1b) 47/11 20/9 0.207 58/17 9/3 1.000 58/16 9/4 0.715
ALT (IU/L) 54.59 ± 29.49 89.17 ± 67.51 0.013 63.16 ± 47.94 84.58 ± 48.16 0.155 61.81 ± 47.20 90.62 ± 48.71 0.047
AST (IU/L) 41.03 ± 18.20 59.00 ± 36.98 0.019 41.99 ± 23.86 66.25 ± 38.31 0.007 43.05 ± 23.11 69.62 ± 37.21 0.026
GGT (IU/L) 36.53 ± 23.14 57.31 ± 40.47 0.015 39.52 ± 25.70 68.08 ± 49.92 0.076 38.54 ± 24.83 71.46 ± 48.07 0.031
FIB-4 index 1.23 ± 0.66 1.55 ± 0.85 0.058 1.23 ± 0.67 1.77 ± 0.81 0.014 1.20 ± 0.66 1.88 ± 0.74 0.001

Abbreviations: RVR, rapid virological response; SVR, sustained virological response; cEVR, Complete early virological response; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; GGT, glutamyl transpeptidase; FIB-4 index, Fibrosis-4 index.

Fig. 1. Plasma sE-cadherin concentrations in patients with chronic HCV infec-
tion were significantly higher than those in healthy donors (HD). The scatter
dot plot shows the plasma sE-cadherin value of each subject. Data was pre-
sented as means ± SD. ***P < 0.001.
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Fig. 2. Correlation between plasma sE-cadherin and clinical assessments in patients with chronic HCV infection. (A) Correlation between sE-cadherin and HCV viral
load (Log10HCV RNA). (B) Correlation between sE-cadherin and ALT level. (C) Correlation between sE-cadherin and AST level. (D) Correlation between sE-cadherin
and GGT level.

Table 2
Factors associated with baseline sE-cadherin in chronic HCV patients.

Clinical parameters Cases (n) Baseline sE-cadherin Univariate analysis Multivariate analysis

< 69.81 ng/ml n (%) ≥69.81 ng/ml n (%) 0R (95% CI) P value 0R (95% CI) P value

Gender
Male 49 23 (50.0) 26 (63.4)
Female 38 23 (50.0) 15 (36.6) 0.750 (0.317–1.777) 0.513

Age, years
< 40 63 38 (82.6) 25 (59.5)
≥40 24 8 (17.4) 16 (40.5) 3.040 (1.132–8.160) 0.027 2.431 (0.726–8.140) 0.785

HCV genotype(1b/non-1b)
1b 67 37 (80.4) 30 (73.2)
Non-1b 20 9 (19.6) 11 (26.8) 1.507 (0.552–4.114) 0.423

HCV RNA(Log10 IU/ml)
<6 39 27 (58.7) 12 (29.3)
≥6 48 19 (41.3) 29 (70.7) 3.434 (1.406–8.386) 0.007 3.091 (1.024–9.038) 0.045

AST (IU/L)
<37 40 23 (50.0) 17 (41.5)
≥37 47 23 (50.0) 24 (58.5) 1.412 (0.604–3.298) 0.426

ALT (IU/L)
<40 26 13 (28.3) 13 (31.7)
≥40 61 33 (71.7) 28 (68.3) 0.848 (0.338–2.127) 0.726

GGT (IU/L)
<45 60 39 (84.8) 21 (51.2)
≥45 27 7 (15.2) 20 (48.8) 4.006 (1.566–10.248) 0.004 3.299 (1.154–9.434) 0.026

FIB-4 index
<1.25 51 33 (71.7) 18 (43.9)
≥1.25 26 13 (28.3) 23 (56.1) 2.338 (1.059–5.160) 0.036 1.649 (0.582–4.672) 0.347

Abbreviations: OR, Odds ratio; CI, confidence interval; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, glutamyl transpeptidase; FIB-4 index,
Fibrosis-4 index.
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significantly higher baseline sE-cadherin level (mean ± SD:
68.56 ± 23.43 vs. 90.53 ± 30.94 ng/ml; Student's t-test, P=0.0021,
Fig. 3A). Besides sE-cadherin level, baseline HCV RNA load, AST, ALT,
GGT level and FIB-4 index were all higher in non-SVR patients than
those in SVR patients (Table 1). There was also a significant difference
in plasma baseline sE-cadherin level between patients with RVR and
those without RVR (mean ± SD: 61.83 ± 17.03 vs.
90.88 ± 20.40 ng/ml; Student's t-test, P < 0.0001, Fig. 3B). When
further comparing the dynamic changes of sE-cadherin from patients
during the process of antiviral therapy with Peg-IFN-a and ribavirin, a
similar on-treatment downward trend of plasma sE-cadherin was ob-
served both in SVR and non-SVR patients. The decline of sE-cadherin
was sharply at W4 of treatment and then slowed down. Furthermore,
the concentration of sE-cadherin in plasma of the SVR group at W4,
W12 and EOT were all significantly lower than that of the non-SVR
group respectively (Fig. 3C). At the EOT, sE-cadherin levels in the SVR
group had decreased to no significant difference from the normal
healthy control group (mean ± SD: 34.43 ± 12.53 vs.
35.37 ± 12.20 ng/ml; Student's t-test, P < 0.001, while although the
level of sE-cadherin in non-SVR group also decreased, it was still sig-
nificantly higher compared with the control group (mean ± SD:
52.17 ± 14.37 vs. 35.37 ± 12.20 ng/ml; Student's t-test, P < 0.001,
Fig. 3C). Normalization of plasma sE-cadherin level in chronic HCV
patients achieved SVR demonstrated that the effective antiviral therapy
might restore sE-cadherin at low physiological levels.

3.4. Baseline factors associated with the treatment outcome of patients with
chronic HCV infection

To further explore the predictive factors associated with the treat-
ment outcome of chronic HCV infection, ROC analysis was to determine
the optimum cut-off values for sE-cadherin, Log10HCV RNA, FIB-4
index and indices of liver function ALT, AST and GGT. The optimal cut-
off value to predict SVR in our patients were 69.81 ng/ml for sE-cad-
herin, 6.26 for Log10 HCV RNA and 1.19 for FIB-4 index respectively
(Supplementary Table 1). The AUCs were illustrated in the ROC curves
in Fig. 4. Baseline sE-cadherin showed the AUC (0.72) when used alone
for distinguishing between SVR and non-SVR. Log10HCV RNA showed
the greatest AUC (0.84) followed by FIB-4 index with an AUC of 0.77.
When combining baseline sE-cadherin, Log10HCV RNA and FIB-4 index,
all indicators together had a higher AUC of 0.87. By Univariate and
Multivariate analysis, the baseline variables associated with an SVR
were low Log10HCV-RNA load, sE-cadherin and FIB-4 index. Lower
baseline Log10HCV-RNA load (OR 5.702, 95% CI 1.093–29.750,
P=0.039), sE-cadherin (OR 5.153, 95% CI 1.149–23.112, P=0.032)
and FIB-4 index (OR 4.871, 95% CI 1.193–19.899, P=0.027) were
independent factors for achieving SVR to chronic hepatitis C infection
(Table 3).

Fig. 3. Correlation between baseline plasma sE-cadherin levels and therapeutic efficacy in patients with chronic hepatitis c virus infection. (A) Baseline plasma sE-
cadherin between SVR and non-SVR. (B) Baseline plasma sE-cadherin between RVR and non-RVR. (C) Time course changes of plasma sE-cadherin levels in SVR and
non-SVR patients received Peg-IFN/VRVB treatment. EOT, end of treatment. Data was presented as means ± SD. ⁎⁎P < 0.01, ⁎⁎⁎P < 0.001.
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4. Discussion

sE-cadherin is present in a myriad of conditions including caner,
infection, organ failure and benign diseases. It could be used as bio-
marker to contribute insights into disease severity, progression, recur-
rence, therapeutic response, and prognosis in various cancer. Wang and
colleagues' study demonstrated that the sE-cadherin values of patients
with chronic hepatitis B, cirrhosis and liver cancer were significantly
increased, suggesting that sE-cadherin may be an important indicator of
the progression mechanism of HBV-related diseases [27]. Studies have
shown that sE-cadherin is not only a biomarker of disease severity, but
also a key regulator of the occurrence and development of a variety of
diseases. Streeck's study on HIV infection showed that elevated sE-
cadherin was induced in HIV infected patients, which in turn impaired
antiviral cytokine expression through interact with one of its receptor-
Killer cell lectin-like receptor G1 (KLRG1) expressed on HIV-1 specific
CD8+ T cells [24]. In addition, Patil has shown that sE-cadherin could
mediate tumor progression and metastasis by activating insulin-like
growth factor (IGF) [28]. However, the implication of sE-cadherin in
chronic HCV infection remains unclear. Therefore, our aim in the pre-
sent study was to evaluate possible associations of baseline sE-cadherin

to severity of chronic HCV infection and the correlation between sE-
cadherin and outcome of antiviral therapy in HCV patients treated with
Peg-IFN-a and RBV.

In the present study, we observed elevated plasma levels of sE-
cadherin in patients with chronic HCV infection compared to healthy
individuals. Significant positive correlations between plasma sE-cad-
herin and major liver function parameters (including ALT, AST, and
GGT) and also HCV viral load were observed, suggesting that sE-cad-
herin could be an appropriate marker for progressive liver damage and
HCV replication. Univariate analysis showed that age≥ 40, Log10 HCV
RNA≥ 6, GGT higher than normal range and FIB-4 index were asso-
ciated with higher sE-cadherin. Further Multivariate analysis demon-
strated that only higher Log10HCV RNA and GGT were independent risk
factors for high sE-cadherin in chronic HCV infection patients. These
results suggested that increased plasma sE-cadherin in chronic hepatitis
C may at least partially reflect HCV virus replication and the severity of
liver damage.

Another finding of the present study was that treatment naïve pa-
tients with chronic hepatitis C achieved SVR after treatment with Peg-
IFN-a/RBV demonstrated significant lower baseline plasma sE-cadherin
concentrations than the patients failed to attain SVR. In this study,
subjects with a lower baseline plasma sE-cadherin level (< 69.81 ng/
ml, from the ROC) were significantly associated with favourable ther-
apeutic response both in SVR and RVR. Study also demonstrated that
the on-treatment decline degree of sE-cadherin levels in SVR group
were significant greater than that of non-SVR group. At the end of
treatment, normalization of sE-cadherin level was only observed in the
SVR group. Our study suggested that lower pre-treatment plasma sE-
cadherin concentration might be a predictor for sustained viral re-
sponse following a course of Peg-IFN-a/RBV treatment in chronic HCV
patients. And effective antiviral therapy might restore sE-cadherin at
physiological levels. Univariate and multivariate analysis demonstrated
that baseline plasma sE-cadherin level was independent risk factor for
antiviral response to chronic hepatitis C infection together with HCV
viral load and FIB-4 index. Although many previous studies have shown
that HCV viral load and FIB-4 index were effective predictors of SVR,
there is still some controversy [29–31]. A combination of pre-treatment
sE-cadherin with baseline HCV viral load and Fib-4 index was expected
to predict antiviral efficacy more effectively and accurately.

This study has some limitations. First, although this was the first
study to investigate the association between sE-cadherin level and an-
tiviral treatment response to chronic HCV infection, the limited number
of patients included in the study limits the validity of the conclusions.
Second, genetic background that might be associated with the responses
to Peg-IFN-a/RBV treatment was not determined such as the IL28B
genetic variation, which may be important predicator for therapeutic
effect of chronic HCV infection. Third, the patents enrolled in the study
all mild and without liver cirrhosis, the treatment response mechan-
isms, however, are complex, so more studies with large sample and

Fig. 4. Receiver operating characteristic (ROC) curves of baseline Log10HCV
RNA, plasma sE-cadherin, FIB-4 index and all indicators together for the pre-
diction of SVR vs non-SVR. AUC, area under the curve.

Table 3
Univariate and multivariate logistic regression analyses for predictor of SVR to antiviral therapy in 87 chronic HCV infection patients.

Variables Univariate analysis Multivariate analysis

0R (95% CI) P value 0R (95% CI) P value

Gender (male/female) 1.913 (0.513–5.975) 0.375
Age (years)≥ 42.50 vs < 42.50 0.971 (0.929–1.014) 0.183
HCV RNA (Log10 IU/ml)≥ 6.26 vs < 6.26 3.696 (1.040–13.137) 0.022 5.702 (1.093–29.750) 0.039
HCV genotype(1b/non-1b) 1.006 (0.248–4.076) 0.993
ALT (IU/L)≥ 56.60 vs < 56.50 0.623 (0.212–1.830) 0.390
AST (IU/L)≥ 47.50 vs < 47.50 1.582 (0.481–5.203) 0.450
GGT (IU/L)≥ 42.50 vs < 42.50 3.150 (0.944–10.512) 0.062
FIB-4≥ 1.19 vs < 1.19 3.696 (1.040–13.137) 0.043 4.871 (1.193–19.899) 0.027
sE-cadherin(ng/ml)≥ 69.81 vs < 69.81 4.375 (1.112–17.212) 0.035 5.153 (1.149–23.112) 0.032

Abbreviations: OR, odds ratio; CI, confidence interval; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, glutamyl transpeptidase; FIB-4 index,
Fibrosis-4 index.
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multi-factors are warranted to validate the results and the underlying
mechanisms need to be explored. The molecular mechanisms of sE-
cadherin in chronic HCV infection also deserve further investigation.

5. Conclusions

Plasma sE-cadherin levels in chronic HCV patients significantly
higher than normal control individuals, baseline sE-cadherin level was
an independent risk factor for antiviral response to chronic hepatitis C
infection. Clinical application of pre-treatment sE-cadherin might be
helpful in predicting early treatment efficacy and thus enable treatment
regimens to be optimized and individually tailored.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.intimp.2019.105708.
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