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Shear wave elastography-based liver fibrosis assessment in
patients with chronic hepatitis E displays elevated liver stiffness
regardless of previous antiviral therapy
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Background: Hepatitis E virus (HEV) infection especially in immunocompromised individuals can lead
to chronic hepatitis. Aggressive courses of chronic hepatitis E leading to liver cirrhosis in a short period of
time have been described, but evidence on the degree of liver involvement in chronic hepatitis E is rare. We
therefore aimed to quantify liver fibrosis in patients with chronic active hepatitis E compared to patients with
sustained virological response after ribavirin (RBV) treatment using 2D-shear wave elastography (2D-SWE)
to measure liver stiffness.

Methods: Patients with chronic hepatitis E underwent 2D-SWE, B-mode and Doppler ultrasound and
laboratory testing in order to assess severity of liver involvement.

Results: In this cross-sectional study, we included 14 patients of whom 8 had ongoing chronic hepatitis
E and 6 patients had been successfully treated for chronic hepatitis E. The most frequent cause for
immunosuppression was prior kidney transplantation (n=12), one patient was a multivisceral transplant
recipient, one had been treated for lymphoma. Five patients cleared HEV after RBV therapy, one patient
reached viral clearance after reduction of his immunosuppressive medication. Using 2D-SWE measurement,
71.4% displayed increased stiffness indicative of liver fibrosis: 57.1% classified as significant fibrosis and
14.3% as severe fibrosis. Liver stiffness did not differ between patients with active chronic hepatitis E and in
patients who had cleared HEV (1.59 and 1.54 m/s respectively). Compared with a control group of kidney
transplant recipients without hepatitis E (1.44 m/s), the patients with a history of hepatitis E displayed a
significantly higher liver stiffness (P=0.04).

Conclusions: In our cohort of chronic hepatitis E patients, elevated liver stiffness indicating liver fibrosis
was common and significantly higher than in controls. This is consistent with prior sparse reports of the
presence of liver fibrosis or cirrhosis in chronic hepatitis E and emphasizes the need for HEV testing,
therapy and research on new therapeutic options. As elevated liver stiffness was also present in patients after

HEV treatment, continuous liver surveillance including elastography and ultrasound should be considered.
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Introduction

Hepatitis E virus (HEV) has four genotypes that are
known to cause hepatitis E in humans. In industrialized
countries, zoonotic transmitted genotype 3 causes a usually
asymptomatic and self-limiting disease (1). In patients with
preexisting chronic liver disease or cirrhosis, hepatitis E is
often described as a cause of decompensation of preexisting
chronic liver disease or cirrhosis (2). In addition to acute
hepatitis, chronic hepatitis E is a disease that predominantly
affects immunocompromised patients, out of which the
largest group are solid organ transplant recipients. Due to
its often asymptomatic course with only lightly elevated
transaminases, the exact time point of infection remains
unknown in many HEV patients and diagnosis of a chronic
infection may be late. It has been described that chronic
hepatitis E can take an aggressive course and lead to
cirrhosis in a short period of time (3). Knowledge about
the clinical course of HEV-related liver disease is sparse
and relies on scattered reports of patients with diverse
underlying diseases such as human immunodeficiency
virus (HIV) or transplanted patients who were examined
by diverse diagnostic approaches such as liver biopsy or
transient elastography (TE).

As listed in 7able 1, most studies that provide evidence
for the presence of fibrosis in chronic HEV patients were
histological findings in single or few cases. Biopsies were
often performed due to other indications than fibrosis
assessment such as suspected (liver) transplant rejection
(5,8). Kamar et al. were among the first to describe two
cases of rapidly progressing fibrosis leading to cirrhosis in
two patients with chronic hepatitis E in 2008 (3). Various
cases with a rapid progression from no or mild fibrosis to
advanced fibrosis or cirrhosis have been reported (3,6). A
recent study by Beer e 4l aimed at further describing the
histopathological changes in chronic hepatitis E. Seven out
of 19 chronic HEV infected patients, who underwent liver
biopsy, displayed F2-fibrosis, one had F3-fibrosis and one
patient had incomplete cirrhosis (13). These findings add
evidence that chronic hepatitis E poses a substantial risk
for liver fibrosis and cirrhosis. Nevertheless, liver biopsy is
associated with substantial costs and procedural risks (19).
Therefore, liver fibrosis assessment is preferably performed
in a non-invasive way. Non-invasive methods of liver
stiffness measurement (LSM) are clinical scores that contain
laboratory parameters or ultrasound (US)-based techniques
such as TE or 2D-shear wave elastography 2D-SWE) (20).
As summarized in Table I, few studies have reported
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liver fibrosis in chronic hepatitis E using TE for fibrosis
measurement: Neukam et 4/. found a regression of stiffness
values after therapy of chronic hepatitis E in two patients,
which indicates that non-invasive LSM can be utilized for
follow-up examinations (9). Choi et al. described an elevated
average in TE-measured liver stiffness in a cohort of 17
renal transplant recipients with chronic hepatitis E (12).

2D-SWE is a modern, non-invasive US-based technique
that allows to assess liver stiffness in an accurate way. It is
an established method for detection and quantification of
fibrosis in frequent liver diseases such as non-alcoholic fatty
liver disease (NAFLD) and has also shown good accuracy in
the assessment of less common liver diseases such as hepatic
alphal-antitrypsin deficiency or sinusoidal obstruction
syndrome (20-22). Since it provides real-time visualization
of the examined tissue, confounding factors such as ascites,
cholestasis, signs of right heart failure or infiltrative
malignancies can be excluded which is an advantage over
TE. In contrast to liver biopsy, 2D-SWE is easily repeatable
for follow-up examinations.

Antiviral treatment is crucial in chronic hepatitis E
especially in the vulnerable group of solid-organ transplant
recipients in order to prevent the development of liver
cirrhosis or hepatocellular carcinoma (HCC) (23). It has
been shown that fibrosis can decrease during the course
of treatment (11). A vaccine was approved in China, but
its efficacy in genotype 3 patients is not fully understood
though (24).

The aim of this study was to quantify liver fibrosis by
measuring liver stiffness in patients with chronic active
hepatitis E and in patients with sustained virological
response after ribavirin (RBV) treatment using SWE and
laboratory-based fibrosis scores and to provide further
evidence on the natural course of disease. We present the
following article in accordance with the STROBE reporting
checklist (available at https://qims.amegroups.com/article/
view/10.21037/qims-21-1178/rc).

Methods

Patients with a history of or active chronic hepatitis E
who presented in the outpatient department of Charité-
Unversititsmedizin Berlin for hepatology or kidney
transplantation, which is located in an area of high HEV
prevalence (25), were enrolled in this cross-sectional
study in the time period from May 2019 until February
2021. Chronic hepatitis E was in accordance with EASL
(European Association for the Study of the Liver) clinical
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Table 1 Fibrosis in chronic hepatitis E—review of the literature

Number of chronic Cause of Means of Presence of ) L
) . . . ) s . . ) ) Outcome/course of fibrosis if
Study HEV patients with  immunosuppression/ fibrosis/cirrhosis cirrhosis/grading of
) Y . ; . . ) . reported
fibrosis/cirrhosis underlying disease detection fibrosis
Haagsmaet al. 1 KTx Histological Cirrhosis N.S.
2008 (4)
Kamar et al. 2 1 KPTx, 1 KTx Histological Cirrhosis Death (sepsis); progression
2008 (3) from no fibrosis to cirrhosis
Haagsmaet al. 2 LTx Histological Cirrhosis and fibrosis Liver transplant failure
2008 (5)
Pischke etal. 1 LTx Histological F2 Progression of fibrosis from FO
2010 (6) to F2 within 2 years
Kamar et al. 38 solid organ transplant N.S. Fibrosis and cirrhosis N.S.
2011 (7) recipients
Schlosser et al. 1 LTx Histological Cirrhosis Death (sepsis)
2012 (8)
Neukametal. 2 HIV TE + histological Cirrhosis Regression of TE values after
2013 (9) therapy with RBV 1,200 mg/d
23 weeks, relapse; relapse after
24 weeks of RBV (100 mg/d)
treatment
Ingiliz et al. 1 HIV TE + histological Cirrhosis SVR after 5 months RBV
2016 (10) 800 mg/d
Mazzolaetal. 1 LTx Histological F3/4 Regression from F4 to F1 after
2017 (11) therapy (PEG-IFN + RBV,
long-term RBV), no SVR
Choi et al. 17 KTx TE Mean TE of 11.2 kPa N.S.
2018 (12)
Beer et al. 19 17 solid organ transplant Histological 7F2,1F3,1 SVR in 17 of 19 patients after
2019 (13) recipients, 1 CD4 deficiency, incomplete cirrhosis 8 weeks of RBV
1 ulcerative colitis
Pischke etal. 4 HTx Histological 1 with clinical signs of SVR after 5 months RBV in
2012 (14) cirrhosis, 1 F2 3 patients; RBV treatment
failure in 1 patient
Liu et al. 15 N.S. N.S. N.S. N.S.
2016 (15)
Jagjit Singh 1 HIV Histological Cirrhosis PEG- IFN 24 weeks, SVR
et al. 2013 (16)
Miyoshietal. 1 Burkitt’s lymphoma Histological F2 Refractory to 8 months RBV
2016 (17) 8 mg/kg/d
Schulz et al. 1 KTx, lymphoma us Cirrhosis RBV discontinued after short
2020 (18) period due to low platelets

HEV, hepatitis E virus; KTx, kidney transplantation; N.S., not stated; KPTx, kidney-pancreas transplantation; LTXx, liver transplantation; F,
fibrosis stage; HIV, human immunodeficiency virus; TE, transient elastography; RBYV, ribavirin; SVR, sustained virological response; PEG-
IFN, pegylated interferon; CD, cluster of differentiation; HTx, heart transplantation; US, ultrasound.
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Figure 1 SWE in a patient with chronic hepatitis E. SWE in a 29-year-old male with chronic hepatitis E after kidney transplantation.

On the right, propagation of shear waves is depicted by parallel lines; on the left, a color-coded elastogram is displayed in real-time. Liver

stiffness was 4.7 kPa. SWE, shear wave elastography.

practice guidelines defined as HEV replication for at least
3 months (23). Other common reasons for elevated liver
enzymes were excluded in all patients. A control group of
kidney-transplant recipients without a history of chronic
hepatitis E was included.

After fasting at least 4 hours, enrolled patients received
an abdominal US including grayscale US, Doppler
measurement of the portal venous blood flow and 2D-SWE
examination using Canon (former Toshiba) Aplio 500 US
system (Canon Medical systems Corporation, Otawara,
Tochigi, Japan). All US examinations were conducted
by an experienced operator with experience in liver US
and sonoelastography (>6,000 US, >2,000 SWEs). The
study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved
by the Ethics Committees of the Universities of Berlin
(approval number: EA4/109/21) and informed consent was
taken from all individual participants.

2D-SWE

Liver stiffness can be indirectly determined by measuring
the velocity of induced shear waves since the speed of
shear wave propagation is proportional to tissue elasticity.
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2D-SWE allows real-time imaging of shear wave
propagation in a focused area. Elasticity is expressed in
meters per second (m/s) or converted into kilopascals (kPa).
Each 2D-SWE measurement was conducted with the
patient in a supine position during a transient breath hold
avoiding large vessels and ascites according to the guidelines
of the European Federation of Societies for Ultrasound
in Medicine and Biology (EFSUMB) (26). A circular
shaped region of interest (ROI) with a diameter of 1 cm
was then assigned at least 1 cm below the liver capsule and
3-5 cm from the transducer in a right intercostal position
as depicted in Figure 1. 2D-SWE value was defined as
median value of at least 5 reliable SWE measurements. A
measurement was considered to be of good quality when
parallel lines in real time propagation mode were observed
and a homogenous color filling of the elastogram was
present.

Laboratory testing

A routine liver panel was analyzed in all patients
including: alanine aminotransaminase (ALT), aspartate
aminotransaminase (AST), total bilirubin, gamma-
glutamyl transpeptidase (GGT), blood count, international
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Table 2 Patient characteristics

Schulz et al. Elevated liver stiffness in chronic hepatitis E

Patients with active chronic

Characteristics All patients (n=14)

hepatitis E (n=8)

Patients after therapy (n=6) P value

Gender
Age (years) 59.5 (range, 22-75)
Laboratory findings

Total bilirubin (<1.2 mg/dL) 0.48 (0.17-1.82); n=13

59 (range, 22-75)

0.55 (0.3-1.82); n=7

Female 3 (21.4%); male 11 (78.6%) Female 1 (12.5%); male 7 (87.5%) Female 3 (50%); male 3 (50%)

59.5 (range, 29-73)

0.32 (0.17-0.6)

ALT (<31 U/L) 20 (6-678) 25 (6-678) 19 (8-24) N.S.
AST (<35 U/L) 22.5 (13-615) 25.5 (13-615) 22.5 (22-36) N.S.
GGT (5-35 U/L) 59.5 (17-161) 72 (21-161) 22 (14-72) N.S.
Platelets (150-370/nL) 195 (112-523); n=13 183.5 (112-523) 230 (160-262); n=5 0.02
Creatinine (0.5-0.9 mg/dL) 1.37 (0.77-4.18) 1.61 (0.77-4.18) 1.29 (0.85-1.45) N.S.
INR 0.9-1.25 1.08 (0.9-1.27); n=12 1.075 (0.9-1.27); n=6 1.15 (1-1.22); n=3 N.S.
US findings
PV maximum velocity 22 (17-30); n=12 23 (19-30); n=7 22 (17-24); n=5 N.S.
Spleen length 105 (80-163); n=13 96 (81-163); n=7 110 (80-124) N.S.
2D-SWE (m/s) 1.59 (1.32-1.76) 1.59 (1.4-1.74) 1.54 (1.32-1.76) N.S.
2D-SWE (kPa) 7.4 (5.1-9.3) 7.4 (5.8-9) 7.1 (5.1-9.3) N.S.
Fibrosis scores
FIB-4 1.6 (1.15-4.17) 1.9 (0.38-4.17) 1.695 (0.53-2.47) N.S.
APRI 0.3 (0.1-12.4) 0.35 (0.1-12.4) 0.3 (0.2-0.4) N.S.
Cause of 12 kidney transplant recipients; 6 kidney transplant recipients; 6 kidney transplant recipients
immunosuppression 1 multivisceral transplant recipient; 1 multivisceral transplant recipient;

1 non-Hodgkin lymphoma

1 non-Hodgkin lymphoma

ALT, alanine aminotransaminase; AST, aspartate aminotransaminase; GGT, gamma-glutamyl transpeptidase; INR, international normalized
ratio; US, ultrasound; PV, portal vein; 2D-SWE, two-dimensional shear wave elastography; N.S., not significant; FIB-4, fibrosis-4; APRI,

aspartate aminotransferase-to-platelet ratio index.

normalized ratio (INR) and creatinine. In addition,
laboratory-based fibrosis scores aspartate aminotransferase-
to-platelet ratio index (APRI) and Fibrosis-4 (FIB-4) score
were calculated. FIB-4 encompasses age, aminotransferases

and platelets whereas APRI includes AST and platelets (20).

Statistical analysis

Data collection and statistical analysis was performed with
IBM SPSS Statistics for Windows, (Version 27.0. Armonk,
IBM Corp, USA). The significance level was set at a=5%
for all comparisons. As group sizes were below 30 biological
values non-normal distribution was assumed and verified
using D’Agostino-Pearson normality test. Non-parametric
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Mann-Whitney test was used for two-group comparison.

Patient characteristics

Patient characteristics are displayed in 7able 2. A majority
of 11 patients (78.6%) was male, median age was 59.5 years
(range, 22-75 years).

Seven out of 13 solid organ transplant-recipients had
received prior rejection treatment. At the time of 2D-SWE
examination, 6 patients were receiving RBV-treatment for
chronic hepatitis E. Two patients had discontinued RBV: one
patient due to side effects, one patient due to ineffectiveness.
Five patients had cleared HEV after RBV therapy and one
patient had reached viral clearance after reduction of his
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immunosuppressive medication. The immunosuppressive
regimen of the solid organ transplant-recipients included
a triple therapy with tacrolimus, mycophenolic acid (MPA)
and corticosteroid in 8 patients, three patients had a dual
therapy with tacrolimus and MPA, one patient received a
triple therapy with cyclosporine A, MPA and corticosteroid
and one patient had a dual therapy with tacrolimus and
sirolimus.

2D-SWE and US

2D-SWE measurement revealed a median stiffness of
1.59 m/s or 7.4 kPa respectively. According to the cut-off
values proposed by Ferraioli ez 4l., who recently compared
367 patients using TE and 2D-SWE, median stiffness
corresponded to an F2 fibrosis (27). Ten patients (71.4%)
displayed liver fibrosis: 8 patients had significant (F2)
fibrosis (57.1%) and 2 patients had severe (F3-F4) fibrosis
(14.3%). Median spleen length was 105 mm, median blood
flow velocity in the portal vein 22 cm/s.

Results
Comparison of treated versus untreated patients

2D-SWE values remain elevated also after successful
viral clearance

Five patients had cleared HEV after completing
antiviral therapy with RBV before undergoing 2D-SWE
examination. One patient had reached viral clearance by
reduction of his immunosuppressive medication. These
patients displayed a median stiffness of 1.54 m/s, 7.1 kPa
respectively. Treatment with RBV was terminated 1, 1, 4,
39 and 53 months respectively prior to SWE examinations.
In one patient, immunosuppressive therapy was reduced
10 months prior to 2D-SWE examination (leading to virus
clearance). In these 6 patients, the median time period
between the end of therapy and 2D-SWE measurement was
7 months. All patients who had cleared the virus displayed
normal AL'T values at the time of 2D-SWE measurement.

8 patients were either under antiviral treatment or
untreated at the time of 2D-SWE examination. In this
group, median liver stiffness was 1.59 m/s or 7.4 kPa
respectively as depicted in Figure 24,2B. This difference
between the two groups was not statistically significant
(P=0.85, 0.95 respectively).
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Viral clearance is associated with a non-significant
reduction of liver transaminases

ALT (Figure 2C) and AST were lower in the group of
successfully treated patients (median ALT in patients
with active chronic hepatitis E was 25 versus 19 U/L in
successfully treated patients; AST 25.5 versus 22.5 U/L)
without reaching statistical significance (P=0.35, 0.95
respectively). Furthermore, total bilirubin was 0.55 mg/dL
(normal <1.2 mg/dL) in patients with active chronic
hepatitis E versus 0.32 mg/dL in successfully treated
patients also not reaching statistical significance (P=0.1).

Successfully treated patients displayed a statistically
significant (P=0.02) lower GGT (Figure 2D) of median
22 U/L than patients with active chronic hepatitis E (median
72 U/L).

Thrombocytes (Figure 2E) were lower in active chronic
hepatitis E patients with 183.5/nL versus 230/nL in treated
patients (not significant, P=0.62). INR was 1.075 in treated
patients versus 1.15 in patients with viral clearance (P=0.91).
Creatinine was 1.61 mg/dL in untreated patients, 1.29 mg/dL
in successfully treated patients (P=0.28).

Median APRI and FIB-4 scores were without signs of
advanced fibrosis in both groups (APRI 0.35 and FIB-4 1.9
in patients with active chronic hepatitis E APRI 0.3 and
FIB-4 1.695 in successfully treated patients). Differences
between the two groups were not statistically significant
(P=0.8 for both scores).

Viral clearance is associated with a larger spleen length
(not statistically significant)

Spleen length was higher in successfully treated patients
with a median of 110 versus 96 mm in patients without
successful therapy. This was not statistically significant
(P=0.53). Portal vein velocity was 22 cm/s in successfully
treated patients versus 23 cm/s in patients with active
chronic hepatitis E (P=0.27).

Comparison of 2D-SWE in bepatitis E patients with a
control group without bepatitis E

The liver stiffness in the group of 14 patients with a history
of hepatitis E was compared with a group of solid-organ
transplant recipients without signs of hepatitis E. The
control group consisted of 13 kidney transplant recipients
and one patient who had received a kidney and a liver
transplant. In the control group, 8 patients were female
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Figure 2 Comparison of untreated versus successfully treated patients with chronic hepatitis E. Comparison of SWE results in m/s (A) and
kPa (B) in treated and untreated patients with chronic hepatitis E. (C-E): comparison of ALT (C), GGT (D) and thrombocytes (E) in treated
and untreated patients with chronic hepatitis E. P value in (D) =0.02, all other P values >0.05. SWE, shear wave elastography; ALT, alanine

aminotransaminase; GG'T, gamma-glutamyl transpeptidase.
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Figure 3 Comparison of hepatitis E patients versus control group. Comparison of SWE results in m/s (A) and kPa (B) in patients with a
history of chronic hepatitis E versus controls without hepatitis E. P value in (A) and (B) is 0.04. SWE, shear wave elastography.

(57%). Median age was 61 years (matched with the hepatitis Discussion

E. group). II.l ZD_SWE measurement, the control g.roup The assessment of fibrosis is crucial for the clinical
displayed a liver stiffness of 1.44 m/s, 6.2 kPa respectively. management of chronic liver diseases since it provides
Compared to the hepatitis E group (depicted in Figure 3), information on severity and prognosis of liver disease.
this was significantly lower (P=0.04). Non-invasive LSM can detect and grade fibrosis accurately
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and is established in clinical routine for the assessment of
liver disease severity, identification of patients with worse
prognosis, monitoring disease progression or response to
treatment (26,28). Cut-off values for fibrosis stages vary
among the different LSM methods and systems and also
depend on the etiology of liver disease. Due to its rareness,
no specific cut-off values have been reported for chronic
hepatitis E.

To our knowledge, this is the first study applying
2D-SWE for fibrosis assessment in chronic hepatitis E.
Based on liver stiffness cut-off values defined for other
chronic liver diseases, 71.4% of our patients displayed liver
fibrosis underlining that the burden of clinically relevant
liver disease is high in patients with chronic hepatitis E. At
the time of 2D-SWE examination, 6 patients had already
cleared the virus after RBV therapy (in 5 cases) or reduction
of immunosuppression (in one case). A median liver stiffness
of 1.59 m/s was not significantly higher in untreated patients
and patients under treatment than in successfully treated
patients whose median stiffness was 1.54 m/s. However, both
groups displayed signs of liver fibrosis in 2D-SWE. Liver
stiffness was significantly higher than that in a control group
of kidney-transplant recipients without a history of hepatitis
E which implicates a clinical relevance of chronic hepatitis E
in these patients. Possible reasons for elevated liver stiffness
also in untreated patients may be a long period of undetected
chronic hepatitis E or a rapid progression of fibrosis as it has
been described anecdotally (3).

Since chronic hepatitis E is a rather infrequent clinical
presentation of HEV infection, data on its clinical course
are sparse. As described in 7able 1, the majority of available
information on fibrosis assessment was gathered via liver
biopsy, only a few reported cases were examined non-
invasively using TE (9,12). Table 1 shows that if fibrosis
assessment was performed in patients with chronic hepatitis
E, a majority of patients displayed liver fibrosis or often
already cirrhosis.

In a Mexican cohort of 12 HEV-RNA positive
individuals, advanced fibrosis in TE was found in 26.1% (29).
Using laboratory-based fibrosis scores, Shah ez a/.
determined a higher FIB-4 score in a cohort of 86 Nepalese
HIV-patients with positive HEV-IgG compared to HEV-
IgG negative controls, suggesting an increase liver fibrosis
profile in this group (30). These two studies suggest
that previous contact to or active replication of HEV is
associated with liver fibrosis. However, both surveys lack
information whether patients had a chronic course of
hepatitis E which would increase the probability of HEV
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being the main cause for the detected liver fibrosis.

In a long-term observation of 4-14 years of 55 patients
with hepatitis E, Liu er a/. describe 15 patients who were
still RNA-positive after 6 months. Since underlying
diseases, virus-associated treatment or liver stiffness
assessment of these 15 patients was not specified (15), the
clinical implications that are caused by the detected chronic
HEV replication in this cohort remain unclear.

Published data on fibrosis assessment, in hepatitis E
patients suggest that those patients, who are examined,
tend to display fibrosis which can already be advanced. As
depicted in Tiable 1, most published reports achieve fibrosis
detection by liver biopsy. Since this procedure contains the
risk of complications, fibrosis assessment in other chronic
liver diseases such as NASH or other forms of viral hepatitis
has shifted toward non-invasive LSM which was applied in
our cohort.

Established surrogates for inflammation in the liver,
ALT and AST, were lower in the group of treated patients
without reaching statistical significance. Albeit in a small
cohort, GGT levels were significantly lower in the group
of treated patients. GGT may have a role as a follow-up
parameter in the assessment of liver disease in patients with
chronic hepatitis E. ALT levels >5 times the upper limit of
normal (ULN) may lead to confounding results in 2D-SWE
measurement (26). In our cohort, the only patient who had
an ALT >5 times the ULN displayed a lower liver stiffness
(1.55 m/s; 7.1 kPa) than the median stiffness of patients
with active chronic hepatitis E and all patients with chronic
hepatitis E.

Limitations of this study are the absence of histological
examination or TE. There were no serial measurements.
The small cohort size is mainly caused by the infrequent
chronic course of hepatitis E and our findings can therefore
only be interpreted as indicative.

Conclusions

It is known that chronic hepatitis E can lead to liver fibrosis
and cirrhosis. However, there is still only limited knowledge
about the natural course of disease and about factors that
influence progression of fibrosis. Our findings clearly
underline that the burden of liver fibrosis is high in patients
with chronic hepatitis E. Even after successful treatment,
persisting elevated liver stiffness can be detected. We believe
that with current knowledge these patients should continue
to undergo surveillance US every six months as it is
recommended in successfully treated patients with hepatitis
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C associated advanced fibrosis (31). 2D-SWE is a helpful
tool in fibrosis detection and grading as it is accurate, non-
invasive and easily repeatable. Further studies with larger
numbers of patients and over longer time periods would be
helpful to better understand the course of chronic hepatitis
E and its clinical impact.
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