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Abstract

BACKGROUND

Direct-acting antiviral agents (DAAs) are highly effective treatment for chronic
Hepatitis C (CHC) with a significant rate of Sustained Virologic Response (SVR). The
achievement of SRV is crucial to prevent additional liver damage and slow down
fibrosis progression. The assessment of fibrosis’ degree can be performed with
Transient Elastography, Magnetic Resonance Elastography (MRE) or Shear-Wave
Elastography (SWE). Liver elastography could function as a predictor for hepatocellular
carcinoma (HCC) in CHC patients treated with DAAs.

AIM
To explore the predictive value of SWE for HCC development after complete clearance

of HCV.

METHODS
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A comprehensive literature search of clinical studies was performed to identify the
ability of SWE to predict HCC occurrence after HCV clearance. In accordance with the

study protocol, a qualitative and quantitative analysis of the evidence was planned.

RESULTS

At baseline and after 12 wk of follow-up, a trend was shown towards greater LS in
those who will develop HCC compared to those who will not (baseline LS Standardized
Mean Difference - SMD 1.15, 95%CI -020-2.50; LS SMD after 12 wk 0.83, 95%CI -0.33-
1.98). The absence of a statistically significant difference between the mean LS in those
who developed HCC or not may be related to the inability to correct for confounding
factors and the absence of raw source data. LS at 24 wk of follow-up resulted
statistically significant with a SMD, between who developed or not HCC, of 0.64 (95%CI
0.04-1.24).

CONCLUSION
SWE could be a promising tool for prediction of HCC occurrence in patients treated
with DAAs. Further studies with larger cohorts and standardized timing of

elastographic evaluation are needed to confirm these data.
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Core Tip: The role of Shear Wave Elastography (SWE) is still unclear in prediction of
hepatocellular carcinoma (HCC) after hepatitis C virus (HCV) eradication. This is the
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first systematic review and meta-analysis that focuses on SWE as a predictor of HCC in

sustained virologic response (SVR) patients.

INTRODUCTION
The Hepatitis C virus (HCV) is a RiboNucleic Acid (RNA) virus that predominantly

affects the liver, leading to both acute and chronic hepatitis. Its prolonged presence
often leads to progressive liver damage, which can manifest as cirrhosis,
decompensated liver disease, and hepatocellular carcinoma (HCC). In 2016, the World
Health Organization (WHO) aimed to eliminate HCV infection as a significant public
health threat by 2030['l. Despite notable advancements, an estimated 57 million
individuals were still grappling with HCV infection in 2020, with an annual toll of
300,000 HCV-related deathsl2l.

Direct-acting antiviral agents (DAAs) have emerged as highly effective treatments for
chronic hepatitis C (CHC)I34. Numerous studies have highlighted the exceptional
tolerability of these drugs, even among the most vulnerable patients, including those
undergoing dialysisl®], awaiting liver transplantationl®, or affected by cardiac
pathologiesl”l. This tolerability has led to a significant increase in the number of treated
patients achieving a Sustained Virologic Response (SVR), which exceeds 90%I8] and
represents a crucial benchmark for success in hepatitis C treatment. In fact, the primary
objective of achieving SVR is the prevention of additional liver damage or
complications associated with CHC infection.

However, despite positive data regarding DAA treatment response and improved
outcomes, several cases of pharmacological resistance have been described!’l, making
HCYV infection increasingly challenging and difficult to manage. Furthermore, emerging
evidence suggest a persistent risk of HCC in CHC patients post-DAAs therapy, even
after achieving SVRI[V. Therefore, in the effort to eradicate HCV and subsequently
minimize its associated complications, there are countless studies focused on

identifying high-risk patient profiles prone to post-SVR complications!'.12].
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A recent study by Zouet al®l demonstrated the ability to identify individuals who
achieved SVR but remain susceptible to HCC. They developed of a risk prediction
model that includes liver function laboratory indices which proved to be a pivotal step
toward identification of patients at higher risk.

In addition, DAA therapy also exerts an impact at organic level, inducing an
improvement in the degree of liver fibrosis and leading to a reduction of key clinical
scores such as Model for End-Stage Liver Disease (MELD), Child-Pugh-Turcotte (CPT)
and Fibrosis-4 score (Fib4)[1413],

For assessing the degree of hepatic fibrosis, alongside clinical scores, liver stiffness (LS)
measurement techniques have been implemented. Ultrasound (US) elastographyl'¢! or
Magnetic Resonance Elastography (MRE)['7l are dependable alternatives to liver biopsy
for evaluating fibrosis levels. These validated non-invasive methods play a crucial role
in monitoring fibrosis regression and forecasting the risk of complications following
DAAs therapyl!sl.

In this context, various studies have aimed to understand how liver elastography could
function as a predictor for HCC in CHC patients treated with DAAs, highlighting its
role in assessing the risk of HCCl1922]. These studies mainly employed Fibroscan® and a
recent meta-analysis?®l confirmed the capability of LS in predicting the onset of HCC in
DAA-treated CHC patients.

Alongside Fibroscan®and MRE, Shear-wave elastography (SWE) represents another
novel technique used for evaluation liver fibrosis. SWE holds several advantages over
Fibroscan® as it allows to vary depth and select areas of liver parenchyma without
vessels or structures that could interfere with the measurement. Additionally, while
Fibroscan®requires dedicated machinery solely for measurements without offering a
panoramic view of the liver, SWE is performed using the same US device used for US B-
mode imaging, providing a higher quality B-mode image compared to that obtained
with Fibroscan®24l. This could also influence operator variability, making SWE less

exposed to it.
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To the best of our knowledge, this represents the first systematic review and meta-

analysis examining how SWE could serve as a predictor of HCC post-SVR.

MATERIALS AND METHODS
2.1. Research Question

A systematic literature review was conducted to answer the following research
question: “Can liver Shear Wave Elastography be used to predict risk of developing
HCC after HCV eradication?”

2.2. Protocol Registration

The study was carried on according to the Preferred Reporting Items for Systematic
reviews and Meta-Analyses/®>20 and synthetized with meta-analysis. The protocol for
this systematic review was written and submitted to the International Register of
Systematic Reviews (PROSPERO, ID: CRD42023491042) prior to the completion of the

literature search.

2.3. Literature Search Strateqy

The search was performed in the following electronic bibliographic databases: Medline
(via PubMed), Embase (via Ovid), and Web of Science. To guarantee an adequate
sensitivity, the search strategy included terms strictly related to the diagnostic
technique evaluated and the target population of patients affected by HCV who had
undergone DA As therapy and obtained SVR. Therefore, three domains were combined,
regarding SVR, HCV and elasticity. The search string for each database can be found in
the Supplementary Materials (Table S1). The search was complemented by manual
review of retrieved articles’ references and of the prior systematic reviews upon this

topic.

2.4. Selection Criteria
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According to the prognostic study design, studies were considered eligible in case of:
(1) prospective and retrospective cohort studies (2) written in English, (3) describing
patients with HCV treated with DAAs who reached SVR, and being evaluated after
SVR with SWE.

Moreover, meeting abstracts and oral or poster communications at scientific congresses
were excluded. The results of the literature search were combined using EndNote™.
Then, individual records were manually screened with title and abstract analysis by
two independent reviewers (GE and LG). Any disagreement was settled by discussion.
Records selected by manual screening were eligible for full-text analysis. Study
selection, full-text analysis, and data extraction were performed by two reviewers (GE
and LG). In the case of multiple records on a single study, we focused on the most
recent published paper in which the outcomes of the review were reported in the most

exhaustive and complete way.

2.5. Data Extraction and Data Synthesis

The following data were collected: author, location, publication year, study design,
period of conduction, origin of the study population, type of DAAs treatment, total
number of patients, Fibrosis Index (FI) measured via ultrasound SWE, confounding
factors reported in each study. In case of ambiguity, the study investigators were
contacted to provide clarification. Missing data were requested from study authors. In
accordance with the study protocol, we planned a qualitative analysis of the evidence.
LS measured vin SWE was reported as FI, ie. the Young's modulus expressed in
kilopascals (kPa). Where the original article expressed LS in terms of shear-wave
velocity (Vs) expressed in m/s, a conversion formula was used. In fact, assuming an
isotropic tissue density of 1 g/mL, shear-wave velocity can be converted into FI,
according to the following equation: 3*Vs(m/s)2=FI (kPa)l27.28].

The quantitative synthesis of the data was carried out through analysis of the Hedges' g
standardized difference of the LS means in those who underwent a diagnosis of

HCC versus (vs) those who did not develop this complication. Whenever the original
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work did not report the results in terms of mean and standard deviation, the relative
median and interquartile range were converted according to the indications of the
Cochrane Libraryl?l. Hence, Standardized Mean Differences (SMDs) were meta-
analyzed using a Random Effect model, due the very high heterogeneity documented.

It was not possible to carry out a quantitative synthesis of effect measures (i.e., hazard
ratio or odds ratio), due to the absence of a predefined LS cut-off and the consequent
non-comparability of the evidence reported by the individual studies.

Heterogeneity was assessed by calculation of 12 and I° statistics. The first account for the
between-studies variance, while the second one represents the proportion of total

variation across studies due to heterogeneity rather than chance.

2.6. Risk-of-Bias Assessment

Risk of bias of eligible studies was assessed with the Quality Assessment of Prognostic
Accuracy Studies (QUAPAS) toolB%. This assessment was carried out by two
independent authors (PS and GE), and any disagreement between the two reviewers
was settled by discussion, with involvement of a third review author if necessary.

The number of studies was insufficient to allow a graphical assessment of publication
bias by funnel plot or statistical assessment by Egger’s test. However, all the identified
studies showed a statistically different LS between patients who developed or not HCC,
at univariate or multivariate analysis. Consequently, it cannot be excluded that this
evidence could reflect the presence of a certain degree of unmeasurable publication

bias.

2.7. Outcomes

The primary outcome of this systematic review and meta-analysis is the development of
HCC in HCV patients treated with DAAs who reached SVR. HCC was defined as an
established radiological diagnosis with contrast-enhanced abdominal ultrasound,

Magnetic Resonance Imaging (MRI), or Computed Tomography (CT).
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RESULTS

3.1. Study Selection

A screening of three biomedical databases was conducted using the prespecified search

methods on 21 November 2023, and a total of 10.231 studies were found (Medline via

PubMed: 1,912; Embase: 4.855; Web of Science: 3.464). After duplicates removal, 7.313

records were screened for eligibility, based on title and abstract. Therefore, 111 papers

were considered eligible for full-text analysis. Exclusion occurred for 99 experimental

studies: 87 studies evaluated the use of Transient Elastography, while 12 studies did not

evaluate HCC development as outcome. Moreover, we excluded 7 previously puplished

reviews, accordingly with the aforementioned inclusion criteria. Finally, 5 studies

matched the pre-established eligibility requirements for the current systematic review

and meta-analysis.

After a comprehensive risk-of-bias assessment, one original paper was excluded from

quantitative synthesis, due to an estimated high concern about applicability related to
e systematic review and meta-analysis research question.

Figure 1 shows the PRISMA selection flow diagram that describes the study-selection

process in detail.

3.2. Risk-of-Bias Assessment

Using the QUAPAS tool for quality assessment of prognostic accuracy studies (30), a
structured examination of the risk of bias was conducted to assess the internal and
external validity of each included study (Table 1-2). It is important to emphasize that
the risk-of-bias assessment does not judge the overall scientific quality of each included
study; rather, it assesses each study in relation to the research questions of the current
systematic review and meta-analysis.

Three studies were categorized as having an unknown risk of bias in the "Participants"

domain because the enrollment strategy was not provided. Selection bias may have
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occurred because patients in these retrospective analyses are not specified to be
consecutive or notB3-%l. In the same domain, one study was found to be at high risk of
bias, due to the exclusion from the study subjects of those who had CPT stage C liver
cirrhosis. The exclusion of these patients determines a selection of those who present a
lower risk of HCCI*I. The “Index test” domain was judged to be at low risk of bias for
all studies, although the question about the use of a prespecified threshold was ignored
due to the absence of a validated LS cutoff predictive for the development of HCC. All
studies were assessed as being at unclear risk of bias regarding the “Outcome” domain.
In fact, no study has specified whether the subsequent screening for HCC was carried
out blind to the elastographic measurement of LS. One study was at high risk of bias in
the "Flow and timing" and "Analysis" domains, due to the lack of reporting of patients
lost to follow-up and the lack of description of the statistical management of these
subjects and censoring eventsl1l,

The evaluation of concerns about applicability was found to be at high risk in the
“Participants” domain in one studyB!l. Hamada and colleagues described patients
treated both with DAAs and interferonl3l. The impossibility of carrying out a sub-
analysis of those who received therapy with DAAs determines an assessment of non-
applicability of the results of this study to the research question of the present
systematic review and meta-analysis. Consequently, this study was excluded from the
quantitative synthesis. A visual summary of distribution of Risk of Bias and
Applicability Concerns across QUAPAS domains can be found in Supplement material
S2 and S3.

3.3. Shear-Wave EIanmphy to predict HCC after SVR: qualitative summary

The five studies considered eligible for qualitative synthesis had different study
designs, inclusion and exclusion criteria, different baseline SWE evaluatioﬁand timing
of elastographic evaluation after SVR (Table 3). A summary of the baseline
characteristics of patients included in each study is available in Table 4. The number of

study participants run from 196 to 525, for a total of 1,458 patients. All the included
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studies used SWE in the evaluation of LS. All five studies performed the first
assessment of LS before initiation of treatment [31-351 while only two of them evaluated
LS even at the End of Treatment (EOT)I®2%l. The successive SWE evaluations were
conducted at 12 wk after EOT in three out of five studies(323335] and at 24 wk after EOT

in four out of five studiesl3!-34

Hamada ef all31l included 196 patients treated with DAAs (n = 107) or interferog (n = 89).
SVR was defined as negative search of HCV RNA at 24 wk after EOT. SWE was
conducted with a Aixplorer® ultrasound system (SuperSonic Imagine S.A., Aix-en-
Provence, France) to measure LS (kPa). The authors performed SWE before initiation of
treatment and at SVR 24 wk (SVR24). Median follow-up time after SVR was 26
[interquartile range (IQR) 5-109] months, during which patients underwent regular
liver screening for HCC every 3-4 months. Eight patients developed HCC and the
median time to develop HCC from SVR was 28 (IQR 6-46) months. SWE results were
8.3 kPa (IQR 3.4-36.2 kPa) at baseline and 5.9 kPa (IQR 2.7-31.3 kPa) at SVR24. Several
factors were associated with HCC development, included SWE at SVR24. The
multivariate analysis revealed that this association was independent and that the cut-
off, determined by a receiver operator characteristics (ROC) analysis, was =11 kPa [RR =
28.71, Hazard Ratio (HR) 28.71, 95% Confidence Interval (CI) 2.58-320.03], P = 0.006).
Patients with SWE values below this level had substantially lower risk of developing

HCC during follow-up time.

Gyotoku et colleaguesi2 included 229 patients treated with DAAs. SVR was defined as
negative search of HCV RNA at 12 wk after EOT. SWE was conducted with a LOGIQ E9
ultrasound system (GE Health- care, Milwaukee, WI, USA) to measure shear wave
velocity (Vs, m/s). All patients underwent SWE measurement before initiating
treatment and later at EOT, 12 and 24 wk after EOT. During follow-up time abdominal
ultrasound was performed every 6 months to look for potential HCC. The mean

observation time was 32.6 + 19.5 months, and HCC was diagnosed in eight patients
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with a mean time from the EOT to HCC development of 21.3 months. Patient
characteristics were then grouped into those who developed HCC and those who did
not. Vs values decreased during follow-up and were statistically higher in the HCC
group than those in non-HCC group at various stages of evaluation. At baseline Vs was
1.86 + 0.20 m/s in HCC group compared to 1.58 + 0.26 m/s of non-HCC group (P =
0.004). Vs at EOT was 1.58 + 0.26 m/s in non-HCC group compared to 1.75 + 0.22 m/s
of HCC group (P = 0.004). Vs at 12 wk follow-up was 1.49 + 0.25 m/s compared to 1.66
+ 0.15 m/s of HCC group (P = 0.018). At 24 wk follow-up Vs was 144 + 0.24 m/s in
non-HCC group compared to 1.69 + 0.121 m/s of HCC group (P = 0.031). ROC curve
analysis revealed an area under the curve (AUROC) of 0.80 at baseline, 0.75 at EOT, 0.72
at 12 wk follow-up and 0.86 at 24 wk follow-up. Cut-off value with corresponding HR

was not calculated.

In the study by Kumada and colleagues(®! 525 patients treated with DAAs were
enrolled. SVR was defined as undetectable HCV RNA at 12 wk after EOT. SWE was
conducted with a LOGIQ S8 or E9 US system (GE Healthcare, Milwaukee, WI, USA) to
measure LS (kPa). All patients underwent baseline measurement before initiating
treatment and 12 wk after EOT. Patients were then under surveillance for HCC every 6
month for a median follow-up time of 5.01(IQR 3.97-5.41) years. In this period HCC
was diagnosed in 21 patients with a median time to HCC of 3.70 (IQR 2.44-4.50) years.
Median FI at baseline was 7.8 (IQR 6.1-10.2) kPa in non-HCC group vs 15.7 (IQR 11.7-
19.1) kPa in HCC patients (p < 0.001). Median SWE at SVR12 was 6.8 (IQR 5.6-8.6) kPa
in non-HCC group vs 11.6 (IQR 8.0-15.6) kPa in HCC patients (p < 0.001). ROC analysis
allowed to identify a value of 11.7 kPa at baseline as the cut-off above which HCC risk
increases (incidence of 3.3% and 8.9% at 2.5- and 5-years vs 0.0% and 0.9% if FI < 11.7
kPa, P = 0.001).

Masaoka et al®3l included 279 patients treated with DAAs. S as defined as absence
of HCV RNA at 12 wk after EOT. SWE was conducted with a LOGIQ E9 ultrasound
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system (GE Health- care, Milwaukee, WI, USA) to measure Vs (m/s). All patients
underwent SWE measurement before initiating treatment and later at EOT, 12 and 24
wk after EOT. Abdominal ultrasound was carried out every 6 months after EOT for
surveillance of HCC. The median observation time was 33.8 (IQR 6-85) months, and
HCC was diggnosed in 12 patients. Based on age-male-albumin-bilirubin-platelets
(aMAP) score patients were divided into low, medium, and high-risk groups. Those in
the medium and high-risk groups (aMAP scores = 50, no of patients = 237) at 12 wk
follow-up were further divided into HCC and non-HCC groups. In non-HCC group
median Vs was 1.45 (IQR 0.95-2.14) m/s while in HCC group it was 1.69 (IQR 1.45-2.31)
m/s (P = 0.0011). Multiple regression analysis at 12 wk follow-up revealed a statistical
difference in Vs (P = 0.030). Through ROC curve the authors derived a cut-off value for
Vs of 1.53 m/s for HCC development.

Nicoletti et all®l enrolled 229 patients ﬁeated with DAAs. SVR was defined as negativity
of HCV RNA at 12 wk after EOT. SWE was conducted with Aixplorer® US system
(Supersonic Imagine S.A., Aix-en-Provence, France) and LS was measured in kPa.
Patients were evaluated within 3 months before initiating therapy (baseline) and after
24 (T1) and 48 (T2) weeks from EOT. Patients were then followed up for a median time
of 3.25 years (IQR 0.50-4.70) and HCC was diagnosed in 30 out of 229 patients, with a
mean time to HCC of 24 + 14.5 months. LS decreased over time after treatment (EOT
18.1 + 6.6 kPa, T1 13.6 + 6.1 kPa, T2 125 + 6.1 kPa (p < 0.001) and was inversely
correlated to HCC development. ROC curve analysis identified a decrease of at least
20% at 1 year follow-up as the optimal cut-off for risk of HCC (AUC: 0.690, sensitivity:
74%, specificity: 65%). Multivariate analysis confirmed that 1-year Delta LS<20% (HR
2.98; 95%CI 1.01-8.11; P = 0.03) was independently associated with HCC development.
Hence, patients with a difference in LS inferior to 20% had higher risk for HCC at 1 year
follow-up. This cut-off maintained his predictive capacity at 24, 48, 36 and 60 months.
Table 5 shows the predictive LS threshold for the development of HCC identified by

each study, and the related HR when calculated.
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3.4. Shear-Wave Elastography to predict HCC after SVR: meta-analysis

The absence of a validated LS threshold predictive for HCC has determined a non-
comparability of the effect measures reported by individual studies. The quantitative
synthesis then focused on the distribution of mean LS among those who did or did not
develop HCC during follow-up. The standardized mean difference (SMD), calculated as
Hedges' g SMD, at baseline and at 12 and 24 wk of follow-up is reported in Figures 2-4.
Because of a very high heterogeneity, SMDs were meta-analyzed using a Random Effect
model.

At baseline and after 12 wk, standardizing the difference between LS means by the
standard deviation of the measurement itself resulted in the documentation of an SMD
not statistically significant. The absence of a statistically significant difference between
the mean LS in those who developed HCC or not may be related to an inability to
correct for confounding factors, in the absence of raw source data. Nonetheless, at these
follow-up times a trend was shown towards greater LS in those who will develop HCC
compared to those who will not (baseline LS SMD 1.15, 95%CI -020-2.50; LS SMD after
12 wk 0.83, 95%CI -0.33-1.98). The LS measured at 24 wk instead showed a statistically
significant SMD of 0.64 (95%CI 0.04-1.24).

The measurement of LS in the two groups was burdened by very high heterogeneity at
each of the follow-up times, as shown by the 1> and I° statistics, with a trend towards

lower heterogeneity at 24 wk of follow-up.

DISCUSSION

In this meta- analysis we included four out five studies for a total of 1261 patients. The
exclusion of Hamada et al. 201851 from the quantitative synthesis is due to the
heterogeneous population that included both patients treated with DAAs and
interferon without the possibility to separate each data. The quantitative analysis of the
remaining four studies showed a positive trend between higher values of LS, measured
in kPa, and risk of developing HCC, although statistical significance was not reached at
EOT and 12 wk of follow-up, while LS at 24 wk showed a statically significant
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association with HCC development. The impossibility to reach statistical significance at
EOT and 12 wk could be due to the small number of patients included and to the great
heterogeneity of each study, mainly in terms of included patients and timing of
elastographic evaluation. On the other hand, it is possible that patients with higher LS
at 24 wk after EOT have a percentage of liver fibrosis that cannot regress with antiviral
treatment and therefore are at higher risk of HCC.

As concerns the heterogeneity, only two out of four studies measured SWE at EOT3233],
while the other two studiesl®3° considered the baseline values as those measured
before starting antiviral treatment. SVR evaluation, intended as SWE measure at 12 wk
after EOT, was carried out in three out of four studies323335], Three studies explored
SWE values at 24 wk after EOT[323, but only two of them reported complete data for
HCC and non-HCC groupsP234l. The absence of complete data for Gyotoku ef al. and
Masaoka et al. could have influenced the quantitative analysis and the capability to
reach statistical significance.

In terms of patients” inclusion, Nicoletti et al. excluded patients with CPT stage C
cirrhosis, possibly leading to an underestimation of HCC occurrence. This exclusion
criteria are explained by the nature of the study that aimed to identify non-invasive
parameters that could predict the liver-related complications; hence patients with
decompensated cirrhosis had to be excluded from the study population/®,

The major difference between mean LS from HCC and non-HCC groups was seen in the
study of Kumada et al®. Apart from the higher numerosity of the population study,
this could be explained by the design of the study itself. The authors followed-up
patients both with SWE and MRE, hence this could have led to an easier detection of
low-grade HCC.

These data are consistent with previous studies that focused mainly on TE. A recent
meta-analysis by You et all®] on a total of 3,398 patients subjected to TE concluded that
the pooled HR for HCC development between positive and negative LS results was 3.45
(95%CI, 1.63-7.19). This implies that a high LS is associated to higher HCC occurrence

rate, as we found in our meta-analysis on SWE.
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Our study has several limitations, starting from the small number of studies and
patients included. These studies were heterogeneous in many fields, including
population, SVR definition, LS unit measure (m/s and kPa) and timing of LS
measurement. Due to the absence of a validated LS threshold for prediction of HCC we
could not compare the effect measures reported by individual studies and therefore we
could not derive a pooled HR for the intended outcome. Hence, we focused the
quantitative synthesis on the distribution of mean LS among those who developed HCC
and those who did not. Moreover, the comparison of LS between the two sets of
patients was burdened by a significant heterogeneity at each of the follow-up times, as
shown by the t?>and I° statistics, with a trend towards lower heterogeneity at 24 wk
after EOT.

Despite the described limitations, SWE seems to be a promising tool for prediction of
HCC occurrence. To explore the presence of a statistically significant relation between
SWE measured liver stiffness and HCC occurrence, future studies need to be designed
in a more homogenous way in order to be easily compared. SWE evaluation should be
conducted prior to initiating treatment, at EOT, 12 and 24 wk after EOT, to derive the
optimal follow-up point in which SWE has the higher predictive capability for HCC

occurrence.

CONCLUSION

This meta-analysis highlights the potential value of SWE in routine US follow-up of
SVR patients, for early identification of those at higher risk of developing HCC. SWE
acquisition can be performed with the same ultrasound machine used for B-mode
evaluation and it takes only a few minutes more than standard US. LS measure with
Fibroscan® has already showed its value in routine follow-up of CHC patients. Since
SWE could soon replace TE, further studies with larger cohorts and standardized

timeline are needed to confirm its value in prediction of HCC after clearance of HCV.
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1]
ARTICLE HIGHLIGHTS

Research background

Direct-acting antiviral agents (DAAs) modified the natural history of chronic hepatitis c
(CHC). However, despite the advancements in sustained virologic response (SVR),
some patients remain at risk of developing hepatocellular carcinoma (HCC). In this
context, the measure of liver stiffness (LS) could serve a predictor of HCC, allowing to

identify patients at higher risk.

Research motivation
Identification of SVR patients at higher risk for HCC development could enhance

follow-up (FU) timing and therefore improve early diagnosis and overall prognosis.

Research objectives
The aim of this meta-analysis is to investigate shear-wave elastography (SWE) as a

predictor of HCC occurrence after HCV clearance with DAAs.

Research methods

We conducted a systematic literature review and planned a qualitative and quantitative
synthesis of the evidence through analysis of the Hedges' g standardized difference of
the LS means in those who developed HCC and those who didn’t. The absence of a
predefined LS cut-off didn’t permit to derive the effect measures (i.e., hazard ratio or

odds ratio).

Research results

LS at baseline and 12 wk FU showed a trend towards greater values in those who will
develop HCC compared to those who will not (baseline LS Standardized Mean
Difference - SMD 1.15, 95%CI -020-2.50; LS SMD after 12 wk 0.83, 95%CI -0.33-1.98). LS
at 24 wk FU resulted statistically significant with a standardized median difference,

between the two groups of 0.64 (95%CI 0.04-1.24).
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Research conclusions

This study explored the capability of SWE to predict HCC after HCV eradication.

Research perspectives

LS, measured by SWE, looks a promising predictor of HCC occurrence in SVR patients.

These results need to be further confirmed by larger cohorts.
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