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Point Shear-Wave Elastography Using
Acoustic Radiation Force Impulse Imaging
for the Prediction of Liver-Related Events
in Patients With Chronic Viral Hepatitis
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Chronic viral hepatitis is associated with substantial morbidity and mortality worldwide. The aim of our study was to
assess the ability of point shear-wave elastography (pSWE) using acoustic radiation force impulse imaging for the pre-
diction of the following liver-related events (LREs): new diagnosis of HCC, liver transplantation, or liver-related death
(hepatic decompensation was not included as an LRE). pPSWE was performed at study inclusion and compared with
liver histology, transient elastography (TE), and serologic biomarkers (aspartate aminotransferase to platelet ratio index,
Fibrosis-4, FibroTest). The performance of pPSWE and TE to predict LREs was assessed by calculating the area under
the receiver operating characteristic curve and a Cox proportional-hazards regression model. A total of 254 patients
with a median follow-up of 78 months were included in the study. LRE occurred in 28 patients (11%) during follow-
up. In both patients with hepatitis B virus and hepatitis C virus (HCV), pSWE showed significant correlations with
noninvasive tests and TE, and median pPSWE and TE values were significantly different between patients with LREs
and patients without LREs (both P < 0.0001). In patients with HCV, the area under the receiver operating charac-
teristic curve for pPSWE and TE to predict LREs were comparable: 0.859 (95% confidence interval [CI], 0.747-0.969)
and 0.852 (95% CI, 0.737-0.967) (P = 0.93). In Cox regression analysis, pSWE independently predicted LREs in all
patients with HCV (hazard ratio, 17.9; 95% CI, 5.21-61-17; P < 0.0001) and those who later received direct-acting
antiviral therapy (hazard ratio, 17.11; 95% CI, 3.88-75.55; P = 0.0002). Conclusion: Our study shows good compara-
bility between pSWE and TE. pSWE is a promising tool for the prediction of LREs in patients with viral hepatitis,
particularly those with chronic HCV. Further studies are needed to confirm our data and assess their prognostic value
in other liver diseases. (Hepatology Communications 2021;5:112-121).

hronic viral hepatitis is a serious global health (HCV), including cirrhosis, liver failure, and hepato-

burden, accounting for approximately 1.46 cellular carcinoma (HCC).(Z)

million deaths worldwide.” More than 90% In patients with chronic HBV (cHBV) infection,
of these deaths are due to the sequelae of infections persistent viral replication is associated with progres-
with hepatitis B virus (HBV) and hepatitis C virus sive liver disease and HCC.® However, long-term
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chronic hepatitis B virus; cHCV, chronic hepatitis C virus; CI, confidence interval; DAA, direct-acting antiviral; FIB-4, Fibrosis—4; G1T; genotype;
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nucleos(t)ide treatment, which aims at maximal

suppression of viral replication, is associated with a
decreased risk of liver-related events (LREs).* For
patients with chronic HCV (cHCV), the develop-
ment of direct-acting antivirals (DAAs) has been a
major breakthrough over the past 5 years, and viral
cure can now be achieved most patients.”’

Despite the success of antiviral treatments, a sub-
stantial proportion of patients already have advanced
liver disease at the time of diagnosis and are at risk
of developing liver-related complications despite per-
manent clearance of the virus from the bloodstream.
Therefore, early identification of patients at risk is
of major clinical importance, and management and
tollow-up of these patients has become a core compo-
nent of our daily clinical practice.

In patients with chronic viral hepatitis, noninvasive
tools such as serum markers and/or ultrasound-based
elastography methods have become the standard of
care for the diagnosis of liver fibrosis and cirrhosis,
whereas liver biopsy is only recommended in selected
cases.” Transient elastography (TE) was the first
ultrasound-based method to be used for noninvasive
liver fibrosis assessment.'” Since then, TE has been
evaluated extensively in patients with chronic viral
hepatitis(lo_lz) and proven to be useful in predicting
hepatic complications, such as HCC, portal hyper-
tension—related complications, and mortality. "7
Furthermore, TE has been proposed as an innovative
tool to help categorize liver tumors.® More recently,
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similar results were obtained from patients with non-
viral chronic liver disease. "

Liver stiffness measurement by means of acoustic
radiation force impulse (ARFI) imaging was a more
recent addition to the elastography market.*? Several
studies have shown its clinical applicability and com-
parability to histology and other noninvasive methods,
including TE, for the assessment of liver fibrosis.*”

The aim of the present study was to assess the
usefulness of point shear-wave elastography (pSWE)
using ARFI for the prediction of LREs in patients
with cHBV or cHCV infection. TE and noninvasive
serum markers, including APRI, Fibrosis-4 (FIB-4)

and FibroTest, were available for method comparisons.

Patients and Methods
SELECTION OF PATIENTS

For the present study, all consecutive patients with
cHBV or cHCV infection enrolled in three pro-
spective clinical trials between 2008 and 2012 in the
University Hospital Frankfurt outpatient clinic were
included.?"??¥ Patients from other participating
centers, enrolled in one of the three trials, were not
included in the present study (Supporting Fig. S1).
Chronicity of viral hepatitis was defined as the pres-
ence of hepatitis B surface antigen and HBV DNA
or presence of HCV antibodies and HCV RNA
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in serum for greater than 6 months at the time of
study inclusion. None of the patients received anti-
viral therapy at the time of study inclusion. Patients
with cHBV infection were treatment-naive to nucle-
os(t)ide or interferon treatment, whereas patients
with cHCV infection were either treatment-naive or
treatment-experienced.

Patients with past or active malignancies, patients
younger than 18 years of age, pregnant women, and
patients with HBV or HCV or human immunodefi-
ciency virus coinfection were excluded. Patients were
also excluded if they consumed more than 40 g of
alcohol per day in males and 20 g per day in females,
respectively. Patients with signs of decompensated
liver disease (ascites, hepatic encephalopathy, variceal
bleeding, hepatorenal syndrome) and/or significant
portal hypertension (medium or large esophageal var-
ices) were also excluded.

Written, informed consent was obtained from all
patients, and the ethics committee of the University
Hospital Frankfurt approved the studies.

NONINVASIVE LIVER FIBROSIS
MEASUREMENT

All patients had undergone liver biopsy within the
past 15 months before study inclusion. Liver fibrosis
stages were semi-quantitatively evaluated using the
Metavir scoring system.(zs) Liver fibrosis was staged
from FO to F4, depending on the severity of the man-
ifestation. In most patients with cirrhosis, the diagno-
sis was established based on typical ultrasound and/or
magnetic resonance imaging findings.

Liver stiffness measurement was performed using
pSWE (Siemens Healthineers, Erlangen, Germany)
using ARFI and TE (FibroScan; Echosens, Paris,
France). At least 10 pSWE and TE measurements
were obtained, and median values were calculated
according to the manufacturers’ instructions and
as described.?"**¥ pSWE was integrated into a
Siemens ACUSON S2000 machine, and results were
reported as meters per second. TE results are reported
in kilopascals.

Both measurements were performed in the right
lobe of the liver, through the intercostal space, after
a minimum of 6 hours of fasting on the same day.
Measurement failure was defined as the acquisition
of fewer than 10 valid measurements and consid-
ered reliable if a success rate of 60% or higher and
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an interquartile range of 30% or lower were reached.
In this study, we included only patients from the
per-protocol analysis (i.e., only patients with reliable
measurements); therefore, no additional sensitivity
analysis was performed.(21’23’24)

In addition, serum fibrosis markers, including aspar-
tate aminotransferase (AST) to platelet ratio index
(APRI), FIB-4 index, and FibroTest (BioPredictive,
Paris, France) were performed on the same day as liver
stiffness measurements. The APRI score was calculated
as follows: (AST\;; y x 100)/PC, where AST |\ is the
upper limit of the normal AST value and PC is the
platelet count, in 10° cells per liter.%® The upper lim-
its of normal AST concentrations in female and male
patients were 35 IU/mL and 50 IU/mL, respectively.
The FIB-4 score was calculated as follows: (age x AST)/
(PC x VALT).?” FibroTest results were computed on
the BioPredictive website (biopredictive.com) using the
following serum and clinical parameters: haptoglobin,
alfa-2 macroglobulin, apoprotein A1, bilirubin, gam-
ma-glutamyltransferase, alanine aminotransferase, age,
and sex. Child-Turcotte-Pugh and Model for End-Stage
Liver Disease scores were assessed by clinical examina-
tion, laboratory parameters, and results of abdominal
ultrasound evaluation at the time of study inclusion.

FOLLOW-UP

Patients were included in the study from the day of
written, informed consent, and followed until death,
liver transplantation, or last contact. Patients who
underwent liver transplantation were excluded from
all further analyses from the day of transplantation.
All follow-up data were retrospectively and anony-
mously analyzed from electronic hospital charts.

STUDY ENDPOINT

The primary purpose of this study was to evaluate
the use of pSWE for the prediction of the first of the
following three LREs that occurred during follow-up:
new diagnosis of HCC, liver transplantation, or liver-
related death. Note, hepatic decompensation was not
considered as an LRE in this analysis.

STATISTICAL ANALYSES

Continuous variables are shown as mean = SD,
and categorical variables are shown as frequencies and
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percentages. Spearman’s rank correlations were used
to perform nonparametric correlation analyses. The
performance of pSWE and TE for predicting LREs
was assessed by calculating and comparing the time-
dependent area under the receiver operating character-
istic curve (AUROC) with 95% confidence intervals
(CIs).(zg) As in this study, patients with different fol-
low-up times were analyzed, and a time-dependent
model was chosen.

For patients with HCV, predictors of LREs were
determined using a univariate Cox proportional-haz-
ards regression model. LREs were counted as an event,
and all baseline parameters were included in this model.
For assessment of independent predictors of survival, a
multivariate Cox proportional-hazards regression model
with forward stepwise (likelihood ratio) entry was
applied. Because the number of LREs was small among
patients with HBV, no regression model was applied.

All statistical analyses were performed using
Statistical Product and Service Solutions Statistics
(SPSS Statistics) (version 22.0; IBM, New York, NY);
R (version 3.6.1; R Core Team, R Foundation for
Statistical Computing, Vienna, Austria; package used:
timeROC version 0.3); and BiAS (version 10.03;
Epsilon-Verlag, Darmstadt, Germany). P < 0.05 was

considered statistically significant.

Results

A total of 254 patients (183 with cHCV infection
and 71 with cHBV infection) were included in the
study. All patients had viremic HCV or HBV infec-
tion and were untreated at the time of study inclusion.
Baseline characteristics of the overall study cohort of
patients with cHCV and cHBV infection are summa-
rized in Table 1. In brief, most patients (58%) were
male, and the median age was 47 years. Patients with
HCV and HBV significantly differed with regard to
age and baseline laboratory values: Patients with HCV
had more active hepatitis and more advanced liver
fibrosis in histology, TE, pPSWE, and other laboratory
value—based fibrosis scores. Median follow-up of the
entire cohort was 78 months (range, 1-125 months).

Among patients with HCV, 78% (n = 143) of
patients were infected with HCV genotype (GT) 1, and
5% (n=9),13% (n = 24), and 4% (n = 7) were infected
with HCV GT 2, 3, and 4, respectively. The mean base-
line HCV RNA was 6.0 log,, IU/mL. A total of 26%
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(n = 47) of patients had received unsuccessful interfer-
on-based therapy before study inclusion. Antiviral ther-
apy was initiated according to the guidelines at the time
in 84.7% (n = 155) of patients during follow-up. LREs
occurred in 24 patients and included 14 HCCs and 15
deaths following acute-on-chronic liver failure (ACLF)
as well as eight liver transplantations.

Among patients with HBV, the mean baseline
HBV DNA was 4.3 + 1.7 IU/mL. Antiviral therapy
was initiated in 42% (n = 30) of patients during follow-
up. Antiviral agents included lamivudine, entecavir, or
tenofovir. LREs occurred in four patients and included
two HCCs and two deaths following ACLEF.

Patients with LREs in the overall cohort as well
as patients with HCV only were significantly older
and had more advanced liver fibrosis assessed by TE,
pSWE, and conventional liver fibrosis tests (APRI,
FIB-4, and FibroTest; Table 2).

PERFORMANCE OF pSWE IN THE
TOTAL COHORT

Overall, 72 patients had F3/F4 fibrosis (Supporting
Table S1). The median velocity of pSWE was 1.23 m/s
(range, 0.82-3.9). pSWE showed significant correla-
tion with histology (0.69), TE (0.76), APRI (0.58),
FIB-4 (0.62), and FibroTest (0.58) (P < 0.0001 each).
Of the patients, 28 experienced LREs, and 3 had
Metavir FO-F2 fibrosis in liver biopsy. Each of those
3 patients developed HCC as LREs. Median pSWE
and TE values were significantly different between
patients with LREs and patients without LREs (both
P < 0.0001; Table 2). Figure 1 illustrates the time to
LREs in the overall cohort. The mean time to LREs
was 40 months (range, 3-108 months).

The AUROC of pSWE and TE for the prediction
of LREs was 0.839 (95% CI, 0.716-0.944) and 0.855
(95%, CI 0.737-0.943), respectively. The optimal cut-
off with the highest sum of sensitivity and specific-
ity (Youden cutoff) for pPSWE and TE was 1.68 m/s
and 10.5 kPa, respectively (Fig. 2A). The difference in
AUROC between the two methods was not statisti-
cally significant (P = 0.87).

PERFORMANCE OF pSWE IN
PATIENTS WITH HCV INFECTION

The median pSWE velocity was 1.3 m/s (range,
0.82-3.90). pSWE showed significant correlation
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TABLE 1. CHARACTERISTICS AND BASELINE PARAMETERS OF ALL INCLUDED PATIENTS

Patients With cHBV Patients With cHCV
Characteristics All Patients (n = 254) (n=71) (n=183) PValue
Age in years, median (range) 47 (18-80) 36 (18-80) 50 (19-77) <0.001
Male sex, n (%) 147 (57.9) 39 (54.9) 108 (59.0) 0.574
Laboratory values
ALT, UL, mean + SD 84 +124 51 +42 97 +142 <0.001
AST, U/L, mean + SD 63+ 64 3717 74 £72 <0.001
Bilirubin, mg/dL, mean + SD 08+0.8 0.6+0.3 09+09 0.02
INR, mean + SD 1.08+£0.14 1.06 £0.08 1.08+£0.16 0.537
PC, mean + SD 192 + 68 21252 185+ 72 0.007
HBV DNA, mean log, , IU/mL + SD NA 72+7.7 NA NA
HCV DNA, mean log, , IU/mL + SD NA NA 65+6.7 NA
HCV GT, n (%) NA NA 181 NA
Ta and other GT1 subtypes NA NA 112 (61.9) NA
b NA NA 31(16.9) NA
2 NA NA 9(4.9) NA
3 NA NA 22 (12.0) NA
4,5, 6,and mixed genotypes NA NA 7(3.8) NA
Metavir fibrosis stage
FO-F2,n (%) 182 (71.7) 63 (88.7) 119 (65.0) <0.001
F3/F4,n (%) 72 (28.3) 8(11.3) 64 (35.0) <0.001
Elastography
pSWE, m/s, median (range) 1.23 (0.82-3.9) 1.12 (0.84-2.96) 1.3 (0.82-3.9) <0.001
TE, kPa, median (range) 6.6 (2.0-75.0) 5.1 (3.2-30) 7.1 (2.0-75.0) <0.001
Serum fibrosis markers
APRI, mean + SD 1.12+£1.86 0.42+0.22 1.38+£2.13 <0.001
FIB-4, mean + SD 2.56 £ 3.55 1.01+0.48 3.16£4.01 <0.001
FibroTest absolute, mean + SD 0.46 +0.29 0.28+0.19 0.54+0.3 <0.001
Antiviral therapy initiated, n (%) 182 (71.7) 27 (38.0) 155 (84.7) <0.001
Oufcome
Any LRE, n (%) 28 (11.0) 4 (5.6) 24 (13.1) 0.079
HCC, n (%) 16 (6.3) 2(2.8) 14(7.7) 0.248
Liver fransplantation, n (%) 8(3.1) 0(0) 8(4.4) 0.110
Liver-related death, n (%) 18 (7.1) 3(4.2) 15(8.2) 0.414
Follow-up time, months, median (range) 78 (1-125) 83 (1-108) 76 (1-125) 0.252

Abbreviations: ALT; alanine aminotransferase; INR, international normalized ratio; NA, not applicable.

with histology (0.76), TE (0.81), APRI (0.65), FIB-4
(0.68), and FibroTest (0.63; P < 0.0001 each). Median
pSWE and TE values were significantly different
between patients with LREs and patients without
LREs (both P < 0.0001; Table 2).

The AUROC of pSWE and TE for the prediction
of LREs was 0.859 (95% CI, 0.747-0.969) and 0.852
(95% CI, 0.737-0.967), respectively. The optimal cut-
oft with the highest sum of sensitivity and specific-
ity (Youden cutoff) for pPSWE and TE was 1.68 m/s
and 17.3 kPa, respectively. The difference in AUROC
between the two methods was not statistically signifi-
cant (P = 0.93; Fig. 2B).
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Next, we performed Cox regression analyses. We
calculated separate regression models for pSWE and
TE, respectively. Here, pPSWE (hazard ratio [HR],
17.9; 95% CI, 5.21-61-17; P < 0.0001) and TE (HR,
14.52; 95% CI, 5.65-37.30; P < 0.0001) were inde-
pendently associated with LREs (Table 3). As expected,
HCYV therapy was associated with a decreased risk of
LREs (HR, 0.14 and 0.17; 95% CI, 0.05-0.40 and
0.06-0.49; P < 0.001 in multivariate analysis). We
therefore created a second model assessing the same
parameters in patients with HCV who received anti-

viral therapy with DAAs. Again, pPSWE (HR, 17.11;
95% CI, 3.88-75.55; P = 0.0002) and TE (HR, 11.02;
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TABLE 2. LIVER STIFFNESS AND FIBROSIS ASSESSMENT IN PATIENTS WITH AND WITHOUT LRES

All Patients With Al Patients Without Patients With cHCV Patients With cHCV

Characteristics LRE (n=28) LRE (n =226) PValue and LRE (n = 24) Without LRE (n = 159) PValue
Age in years, median 56 (26-80) 44 (18-70) <0.001 55 (38-77) 49 (19-70) <0.001

(range)
Male sex, n (%) 19 (67.9) 128 (56.6) 0.418 17 (70.8) 91(57.2) 0.267
Metavir fibrosis stage

FO-F2,n (%) 3(11.7) 179 (79.2) <0.001 2(8.3) 117 (73.6) <0.001

F3/F4,n (%) 25(89.3) 47 (20.8) <0.001 22 (91.7) 42 (26.4) <0.001
Elastography

pSWE, median 2.38 (0.88-3.9) 1.19 (0.82-3.42) <0.001 2.57 (0.88-3.9) 1.25(0.82- 3.42) <0.001

(range)

TE, median (range) 21.9 (2.0-75.0) 6.23 (2.2-50.5) <0.001 26.2 (2.0-75) 6.7 (2.2-50.5) <0.001
Serum fibrosis markers

APRI, mean + SD 3.87+3.79 0.77 +1.05 <0.001 4.43 £3.81 0.92 +1.22 <0.001

FIB-4, mean + SD 9.05 + 6.54 176 £1.77 <0.001 10.26 + 6.27 2.09+20 <0.001

FibroTest absolute, 0.84+0.17 0.42+0.28 <0.001 0.91+£0.05 0.49 £ 0.28 <0.001

mean + SD
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FIG. 1. Kaplan-Meier curve illustrating the time to LREs in the overall cohort with respective 95% Cls. The mean time to an LRE was

40 months (range, 3-108 months).

95% ClI, 3.32-31.78; P < 0.0001) remained indepen-
dent variables predicting LREs (Table 4).

pSWE IN PATIENTS WITH HBV
INFECTION

A total of 8 patients with HBV infections had
F3/F4 fibrosis. The median velocity of pSWE was
1.12 m/s (range, 0.84-2.96). The median liver stiffness
according to TE was 5.1 kPa (range, 3.2-30.0). pPSWE

showed significant correlations with TE, FIB-4 and
histology, with 7 values of 0.57, 0.35 and 0.36, respec-
tively (all P < 0.05).

Median pSWE and TE values were not signifi-
cantly different between patients with LREs and
patients without LREs (both P = 0.068). However, the
number of patients with HBV was low. No AUROC
analysis and no regression analyses were performed in
patients with HBV infection, as there were only four

LREs in this group.

117



HERNANDEZ SAMPERE ET AL.

HEPATOLOGY COMMUNICATIONS, January 2021

A 1.0 B y”’
gremmSSSmSssTsmmSsssanan 7 ""_—

P=0.93
C -
[ .
%) .-

—— TE,AUC=85.2%
------- ARFI, AUC = 85.9%
T T T T
0.4 0.6 0.8 1.0
1-Specificity
B 7
-
2
‘»
C
[0
n
TE, AUC = 85.5%
ARFI, AUC = 83.9%
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

FIG. 2. Comparison of receiver operating characteristic curves (FibroScan vs. ARFI) to predict liver LREs within 5 years in patients with
cHCV (P =0.93, for difference of receiver operating characteristic curves) (A) and in all patients (both HBV and HCV groups; P = 0.87)
(B). Abbreviations: AUC, area under the curve; ROC, receiver operating characteristic.

Discussion

In our study, we retrospectively analyzed data from
three prospective clinical trials conducted between
2008 and 2012 in the University Hospital Frankfurt
outpatient clinic. We were able to show that pSWE
was comparable to TE to predict important LREs,
such as HCC development, liver transplantation or
liver-related death, in patients with chronic viral hep-
atitis. Moreover, pPSWE was an independent predictor
of LREs in patients with cHCV.

Over the past decade, several ultrasound-based
elastography methods and serum markers have been
evaluated for the assessment of liver fibrosis and
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are now implemented into daily clinical practice. In
patients with chronic viral hepatitis, noninvasive fibro-
sis assessment is now widely considered the standard
of care, whereas liver biopsy may only be performed
in patients with unexplained discordance of imag-
ing and/or laboratory results or suspected additional
comorbidities. %30

TE has been studied extensively for the staging
of liver fibrosis and has shown excellent diagnostic
accuracy for the diagnosis of cirrhosis, independent
of the underlying liver disease.1%***) TE has also
been evaluated as a tool to predict LREs in patients
with chronic viral hepatitis, including esophageal var-
ices, HCC, and liver-related death.®?39) However,
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TABLE 3. UNIVARIATE AND MULTIVARIATE COX REGRESSION ANALYSIS FOR LRES IN PATIENTS WITH

CHCVINFECTIONS

Univariate Analysis Multivariate Analysis
Variables (All Patients With
HCV) HR (95% ClI) PValue HR (95% Cl) PValue
Age 1.02 (0.97-1.08) 0.371 — —
Female sex 0.36 (0.13-0.96) 0.042 0.37 (0.14-0.98) 0.044
HCV therapy 0.14 (0.05-0.40) 0.0002 0.12 (0.05-0.34) <0.0001
pSWE 15.72 (4.48-55.10) <0.0001 17.9 (6.21-61.17) <0.0001
Age 1.02 (0.97-1.08) 0.460 — —
Female sex 0.39 (0.15-1.01) 0.052 0.38 (0.15-0.99) 0.048
HCV therapy 0.17 (0.06-0.49) 0.0009 0.15(0.06-0.39) 0.0001
TE 12.81 (4.79-34.28) <0.0001 14.52 (5.65-37.30) <0.0001

Note: Baseline parameters were included in univariate analysis; only statistically significant factors in univariate analysis are depicted in
this table and were included in multivariate analysis. Age was forced into the model.

TABLE 4. UNIVARIATE AND MULTIVARIATE COX REGRESSION ANALYSIS FOR LRES IN PATIENTS WITH
CHCV WHO RECEIVED DAA THERAPY

Univariate Analysis

Multivariate Analysis

Variables (Patients With HCV With

Therapy) HR (95% Cl) PValue HR (95% Cl) PValue
Age 1.03 (0.97-1.09) 0.359 — —
Female sex 0.53 (0.17-1.66) 0.278 — —
PSWE 14.22 (3.17-63.79) 0.0005 17.11 (3.88-75.55) 0.0002
Age 1.03 (0.97-1.09) 0.293 — —
Female sex 0.51 (0.16-1.60) 0.251 — —
TE 9.33(3.18-27.34) <0.0001 11.02 (3.82-31.78) <0.0001

Note: Baseline parameters were included in univariate analysis; only statistically significant factors in univariate analysis are depicted in
this table and were included in the multivariate analysis. Age was forced into the model.

with TE, only motion mode (M-mode) images can
be obtained to localize the optimal measurement site.
Moreover, studies have shown that liver inflammation
and/or extrahepatic cholestasis may be associated with
an increase in liver stiffness, which may disguise the

(3435) Moreover, TE cannot be

true degree of fibrosis.
applied in patients with ascites.

pSWE has the potential to increase the availabil-
ity of elastography methods in a wider, less special-
ized setting, as it is integrated into a brightness mode
(B-mode) ultrasound machine and can be performed
during standard ultrasound examination of the liver.*"
So far, most studies of pSWE have focused on the
staging of liver fibrosis. For this indication, pPSWE has
shown comparable results with TE and other non-
invasive tests, with excellent reproducibi]ity.(21’24’36)
However, the use of pSWE for the prediction of long-
term complications of chronic viral hepatitis has rarely
been studied to date.

In our study, we assessed the predictive value of
pSWE in patients with cHCV and cHBV who had
been included in three prospective clinical trials
between 2008 and 2012.132Y

We found that pSWE correlated well with histol-
ogy, TE, and serum fibrosis markers. The AUROCs
of pSWE and TE for the prediction of LREs were
comparable for patients with HCV and when both
groups (HBV-infected and HCV-infected patients)
were combined.

As expected, both patients with cHBV and cHCV
who had higher liver stiffness at baseline were more
likely to suffer from LREs. pSWE independently
predicted LREs in all patients with HCV and in
the group of patients with HCV who later received
DAA therapy. This supports the use of pSWE during
regular ultrasound examination at first presentation
in patients with viral hepatitis, especially those with
HCV infections. The use of elastography methods
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that are integrated into B-mode ultrasound probes
may promote a more widespread use in clinical rou-
tine, particularly outside specialized centers, thus
supporting the World Health Organization—led cam-
paign to combat hepatitis B and C and to reach their
elimination by 2030.%

Given the relatively small number of patients with
cHBYV included in our study, it is not surprising that
we were unable to assess the value of pPSWE to pre-
dict LREs. Moreover, disease activity was relatively
mild in patients with cHBV, which most likely also
explains the small number of LREs. Yet, when both
the HCV and HBV groups were combined, robust
results were observed. We also observed rather high
CIs in several analyses due to the modest sample
size of our study. Not enough data were available to
unambiguously identify patients with ACLFE during
follow-up as an additional LRE. Further studies to
implement ACLF or hepatic decompensations as an
LRE and to improve the precision of the association
are needed.

Taken together, our study shows good comparabil-
ity of pSWE with established methods, including TE
and serum fibrosis markers. Therefore, pPSWE may
not only be used for the staging of liver fibrosis but
also for the prediction of disease progression, which
may in turn trigger intensified screening and surveil-
lance efforts.
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