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Progression of recurrent hepatitis C is accelerated in liver transplant (LT) recipients.

Direct‐acting antivirals (DAAs) have recently emerged as a promising therapeutic

regimen for the treatment of hepatitis C virus infection. Rates of sustained virological

response (SVR) have drastically improved since the introduction of DAAs. The aim is to

elucidate the changes in liver stiffness measurement (LSM) by transient elastography

(TE) as well as acoustic radiation force impulse (ARFI) elastography and fibrosis scores

after DAA treatment in LT recipients with hepatitis C virus recurrence. A single‐center,
prospective study including 58 LT recipients with hepatitis C recurrence who received

different sofosbuvir‐based treatment regimens. Transient elastography and ARFI

elastography values were recorded as well as fibrosis 4 score (FIB‐4) and aspartate

aminotransferase‐to‐platelet ratio index were calculated at baseline and SVR at week 24

(SVR24). The outcome was improvement in LSM and at least a 20% decrease in LSM at

SVR24 compared with baseline. The sustained virological response was 98.1%. There

was improvement of platelet counts, alanine aminotransferase, and aspartate amino-

transferase, which in turn caused improvement in fibrosis scores at SVR24. LSM by TE

and ARFI elastography decreased from the baseline median value of 6.3 kPa

(interquartile range [IQR]; 4.6 to 8.8 kPa) and 1.28m/s (IQR; 1.07 to 1.53m/s) to an

SVR24 median value of 6.2 kPa (IQR; 4.85 to 8.9 kPa) and 1.12 (IQR; 0.97 to 1.30m/s),

respectively. Logistic regression analysis showed that baseline viral load was the only

significant predictor of improvement in LS after DAA therapy at SVR24. Sofosbuvir‐
based treatment resulted in an early improvement in parameters of liver fibrosis in post‐
LT patients with hepatitis C recurrence.
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1 | INTRODUCTION

Hepatitis C virus (HCV) infection is a common cause of liver cirrhosis

and hepatocellular carcinoma and it represents the most common

indication for liver transplantation (LT). Egypt has the highest

prevalence of HCV infection worldwide,1 with the most prevalent

genotype being genotype 4.2,3

Recurrent HCV infection is universal in the liver allograft4,5 and it

represents a major determinant of graft survival, retransplantation,

and early mortality owing to the rapid progression to cirrhosis.6 Viral

eradication with antiviral treatment is the only effective way to

improve patient and graft survivals.7 Achievement of sustained

virological response (SVR) results in favorable clinical outcomes in

patients with recurrent HCV infection after LT.8,9

Liver biopsy is currently the best‐accepted standard in the

assessment of hepatic fibrosis in LT patients to exclude a rejection

phase and to predict the course of liver graft disease by identifying

several different etiologies.10 However, liver biopsy has substantial

limitations, including specimen size, sampling error, intraobserver

and interobserver variabilities, and infrequent but potentially severe

complications.11

Nowadays, imaging techniques are increasingly gaining impor-

tance to assess fibrosis postliver transplant. Among these, transient

elastography (TE) and acoustic radiation force impulse (ARFI)

elastography are validated noninvasive methods for assessing

hepatic fibrosis in HCV patients with the advantages of considerable

accuracy and reproducibility.12,13 Furthermore, the utilities of TE and

ARFI elastography have been evaluated in monitoring the progres-

sion of fibrosis in the setting of HCV recurrence after LT.13,14

However, the performance of TE and ARFI elastography as well

as fibrosis scores for the assessment of liver fibrosis in LT patients

with SVR following direct‐acting antiviral (DAA)‐based therapies has

been scarcely evaluated.15

The aim of the current study was to evaluate the impact of

sofosbuvir‐based treatment regimens on the changes of liver

stiffness measurement (LSM) by TE and ARFI elastography and

noninvasive fibrosis scores using the FIB‐4 index and aspartate

aminotransferase‐to‐platelet ratio index (APRI) in LT patients

achieving SVR.

2 | MATERIALS AND METHODS

2.1 | Patient population

This is a single‐center, prospective study including 58 patients who

underwent LDLT for HCV‐related liver disease and were candidates

for treatment of recurrent HCV after LDLT. They were recruited from

the LT unit, Cairo University, during the period from January 2015 to

September 2016. All eligible patients were included for treatment of

recurrent HCV after LT according to inclusion criteria approved by the

National Committee for Control of Viral Hepatitis in Egypt during the

period of recruitment. Age 18 to 75 years, seropositivity for HCV

antibodies, detectable HCV RNA, body mass index up to 35 kg/m2,

treatment‐naïve or treatment‐experienced, any stage of hepatic

fibrosis, and compensated hepatic synthetic function are considered

eligibility criteria. Patients were excluded if they underwent LT for

non‐HCV–related causes and ineligible to receive antiviral therapy

such as decompensated liver cirrhosis, HIV coinfection, inadequately

controlled diabetes mellitus (HbA1c > 9%), hepatocellular carcinoma

(HCC), extra‐hepatic malignancy, and comorbidity post‐LDLT compli-

cations such as acute cellular rejection and biliary obstruction.

All patients underwent a thorough assessment of detailed history,

clinical examination, and routine laboratory panel. ARFI elastography

and TE examinations were performed for all enrolled patients within

2 weeks before treatment initiation (baseline) and at 24 weeks after

end of treatment (EOT; SVR24) and noninvasive scores such as APRI

and FIB‐4 were calculated at the same time points.

In all patients, standard immunosuppressive regimen was based

on a calcineurin inhibitor, either tacrolimus or cyclosporine.

Patients were changed to everolimus in cases of renal impairment.

In addition, mycophenolate mofetil was used as maintenance

immunosuppressive.

Enrolled patients received sofosbuvir‐based treatment regimens

according to protocol approved by the National Committee for

Control of Viral Hepatitis in Egypt and the European Association for

the Study of the Liver guidelines16 during the period of recruitment.

These regimens included sofosbuvir with pegylated interferon‐α
(Peg‐IFN‐α) and ribavirin, sofosbuvir/simeprevir, sofosbuvir/ribavirin,

and sofosbuvir/daclatasvir without ribavirin for either 12 or

24 weeks. Sofosbuvir was used in recipients with an eGFR of >30

mL/min/1.73m2. The ribavirin dose was prescribed according to body

weight (1000mg with body weight <75 kg daily and 1200mg with

body weight ≥ 75 kg daily) and administered in two divided doses in

accordance with standard practice.

Serum HCV RNA levels were measured at week 0 (baseline), EOT,

12 weeks after EOT (SVR12), and at 24 weeks after EOT (SVR24)

using the polymerase chain reaction–based method (Cobas Amplicor,

HCV Roche, Branchburg, NJ; v 2.0, detection limit 15 IU/mL).

Undetectable HCV RNA at 1SVR12 and SVR24 is indicative of

therapeutic success.17

The study was performed in accordance with the principles of the

Declaration of Helsinki and was approved by the Institutional Review

Board of faculty of Medicine, Cairo University. Written informed

consent was obtained from each patient before receiving treatment

as well as TE and ARFI elastography examinations.

2.2 | Laboratory tests and calculated scores

Blood samples were collected, and laboratory parameters in the form

of hemogram, liver biochemical profile (serum bilirubin, alanine

aminotransferase [ALT], aspartate aminotransferase, alkaline phos-

phatase, γ‐glutamyltransferase, serum albumin, and international

normalized ratio [INR]), and kidney function tests (serum urea,

creatinine) in addition to the quantitative polymerase chain reaction

assessment of HCV RNA were done. HCV RNA by polymerase chain

reaction was reassessed again at EOT, SVR12, and SVR24.
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In addition, serum biomarkers for liver fibrosis were calculated at

baseline and SVR24 according to the following formulas:

APRI score was calculated using Wai’s formula18:

/
( × /

×AST upper limit of normal

Platelet count expressed as platelates 10 L)
100.

9

FIB‐4 score was calculated using Sterling’s formula19:

) × ( / )
× × ( / )

Age (y AST IU L

Platelet count( 10 /L) ALT IU L
.

9

2.3 | Abdominal ultrasonography and Doppler

Using real‐time scanning device Siemens ACUSON S3000 Ultrasound

System (Siemens AG, Erlangen, Germany) with convex, 6C1 HD

transducer, 1.5 to 6.0MHz, measurements were performed to

examine the following: liver graft texture, presence of intrahepatic

biliary radicles dilatation, peak systolic velocity, resistance index of

the hepatic artery, and the mean portal vein velocity.

2.4 | Transient elastography

Transient elastography using a FibroScan® device (Echosens, Paris,

France) measures liver stiffness for all enrolled patients. At least

10 valid measurements with success rate >60% and interquartile

range (IQR) <30% were considered reliable and included in our study.

The median of liver stiffness expressed in kilopascals (kPa) was

reported.20 TE results were correlated to different stages of liver

fibrosis according to the histological staging system of METAVIR,

which represented different stages of fibrosis (F0 to F4) by means of

validated cutoff values.21 Patients were further classified according

to the degree of hepatic fibrosis into nonsignificant fibrosis (<F2) and

significant fibrosis (≥F2), and the cutoff value of liver stiffness was

used for the differentiation of significant fibrosis (≥F2) stages in

patients with recurrent HCV after LT was 8.8 kPa.21,22

2.5 | ARFI elastography

Liver stiffness was measured by ARFI elastography using a Siemens

ACUSON S3000 Ultrasound System (Siemens AG) with a 6C1 HD

transducer, by using Virtual Touch Tissue Quantification application

in all patients. The measurement of ARFI elastography was

performed in the right liver lobe while the patient was in a supine

position with the right arm in abduction. The patients were asked to

hold their breath for a moment at the end of expiration to minimize

breathing motion during the examination. ARFI measurements were

obtained at a depth of 1 to 2 cm from the liver capsule, avoiding large

vessels and bile ducts. Reliable measurements were defined as a

median of 10 valid measurements with an IQR to median value ratio

less than 30%,23 and the result is expressed in m/s. Nonvalid

measurements due to an inappropriate region of interest (ROI)

positioning (ie vessels or biliary structures within the ROI) or patient

motion, expressed by the system as “N/A” (not available) or “XXXX”

or “0,” were excluded.12 The operators were blinded to the patients’

clinical data and TE results.

2.6 | Statistical analysis

Data analysis was performed using STATA 13.1 (StataCrop,

College Station, TX) software. The quantitative data were

described as mean and standard deviation, whereas frequency

and percentages were used for qualitative ones. Continuous

variables of independent groups were compared with the t‐test
or the Mann‐Whitney U test as appropriate. Comparison of change

in numerical variables was performed by the paired t test or the

Wilcoxon matched‐pairs signed‐rank test. The changes in LSM at

SVR24 were evaluated as follows: (1) a decrease in the median

liver stiffness (LS) at SVR24 compared with baseline and (2) the

percentage of changes in LSM at SVR24 compared with baseline. A

decrease in liver stiffness of at least 20% compared with baseline

was considered clinically significant improvement.24 Logistic

regression analysis was carried out to evaluate which baseline

factors were associated with improvement of LSM at SVR24. The

relationships between variables were examined using Spearman’s

rank correlation test. All tests were two‐sided. A P < .05 was

deemed significant.

3 | RESULTS

This study represents the analysis of fibrosis changes in 52 LDLT

patients who were treated with DAAs for recurrent HCV after LT.

Out of 58 LDLT patients who were candidates for treatment of

recurrent HCV infection, 6 patients discontinued their treatment:

5 patients did not complete their treatment due to side effects

and 1 patient developed hepatic decompensation during the

treatment.

The baseline characteristics of patients are presented in Table 1.

The mean age was 51.5 ± 7.3 years, with male predominance (83%).

The majority of patients were treatment‐naïve (96%). The mean

(±SD) time from LT to treatment initiation for recurrent HCV

infection was 5 (±2.9) years (1‐13 years). According to the results of

LSM by TE, 36 patients (69%) had nonsignificant fibrosis (<F2),

whereas 16 patients (31%) had significant fibrosis (≥F2). The median

values of liver stiffness (LS) measured by TE and ARFI elastography

were 6.3 kPa (IQR; 4.6 to 8.8 kPa) and 1.28m/s (IQR; 1.07 to

1.53m/s), respectively.

The median values of FIB‐4 index and APRI were 1.82 (IQR; 1.26

to 2.69) and 0.66 (IQR; 0.45 to 1.23), respectively, as shown in

Table 1.

All patients were adherent to treatment and reached EOT. Fifty‐
one patients (98.1%) achieved SVR12 as well as SVR24, whereas only

one patient (1.9%) relapsed, as shown in Table 1.

Among the studied laboratory parameters, a significant decrease

was observed in the levels of ALT and γ‐glutamyltransferase at

SVR24 compared with baseline. There were improvements in platelet

count, aspartate aminotransferase, bilirubin, albumin, and alkaline
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phosphatase, but they did not amount to statistical significance, as

shown in Table 2.

TE values, ARFI elastography measurements, and serum

biomarkers such as FIB‐4 index and APRI also showed significance

or trend toward significant reduction at SVR24 when compared

with baseline, with P = .02, .0002, .06, and .02, respectively; see

Table 2.

We aimed to further analyze the improvement in liver stiffness by

TE being the most commonly used noninvasive imaging‐based
method in the evaluation of liver fibrosis. It turned out that

19 patients (36.5%) achieved at least a 20% or more reduction in

LSM at 24 weeks after EOT (SVR24) compared with baseline values,

as shown in Figure 1. Moreover, eight patients (15.4%) showed

improvement in terms of reduction of the corresponding Metavir

class by at least 1 point, as shown in Table 3.

The baseline variables associated with the improvement of LSM

by TE at univariate analysis were viral load, presence of significant

fibrosis, TE values, and FIB‐4. However, on multivariate analysis, the

only independent variable associated with improvement of LSM by

TE at SVR4 was the viral load, as shown in Table 4.

There was a significant positive correlation between changes in

liver stiffness assessed by TE as well as ARFI elastography and

changes in both FIB‐4 and APRI scores in SVR24 compared with

baseline, as shown in Table 5.

4 | DISCUSSION

HCV recurrence after LT is universal and may occur under

immunosuppression or in relation to other transplant‐related
complications including rejection and vascular and biliary complica-

tions. The course of HCV‐related liver disease is accelerated in liver

transplant recipients, and approximately one‐third of them develop

liver cirrhosis within 5 years following transplantation.25

HCV treatment has been drastically changed by the introduction

of DAAs. Treatment with these agents showed safety, efficacy, and a

higher rate of SVR in the transplant setting,26,27 similar to the general

population. SVR has been shown to be associated with a fibrosis

regression, which in turn reduces all‐cause mortality, liver mortality,

and a reduction in HCC risk.28

To our knowledge, this study is among the first studies evaluating

the changes in LSM assessed by transient elastography and ARFI

elastography as well as fibrosis scores (FIB‐4 and APRI) in LT patients

who achieved SVR following DAA treatment.

Similar to the SVR rate achieved in previous studies that involved

LT patients, our study reported that 98.1% of LT patients achieved

SVR12 as well as SVR24 following DAAs, whereas 1.9% were

relapsers.26,27

Several studies have recently explored the role of noninvasive

methods in detecting the dynamics of liver fibrosis and early changes

in liver stiffness in nontransplant chronic hepatitis C (CHC) patients

who achieved SVR following DAA‐based therapies.29-31

The current study showed that SVR24 was associated with the

decline of aminotransferases and improvement of platelet counts,

denoting improvement of liver fibrosis (platelets) and necroinflam-

mation (aspartate aminotransferase and ALT) following sofosbuvir‐
based therapy. These parameters are the major components for

calculating fibrosis scores, such as FIB‐4 and APRI. Recently, Martini

et al15 also reported improvement of fibrosis scores such as FIB‐4
and APRI in LT patients receiving sofosbuvir‐based therapy.
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TABLE 1 Demographic data in the studied group (n = 52)

Demographics
Median (IQR),
n (%)

Age (years), mean (SD) 51.5 ± 7.3

Sex, n (%)

Male 43 (83%)

Female 9 (17%)

BMI (kg/m2), mean (SD) 22.9 ± 3.0

Time from transplant to treatment (y), mean (SD) 5 ± 2.9 (1‐13)

Comorbidities, n (%)

Diabetes mellitus 17 (33%)

Hypertension 9 (17%)

Treatment status, n (%)

Treatment naïve 50 (96%)

Prior Peg/RBV treatment failures 2 (4%)

Type of immune suppression therapy, n (%)

Tacrolimus 34 (65%)

Cyclosporine 18 (35%)

Everolimus 2 (4%)

Mycophenolate mofetil 42 (81%)

Stage of hepatic fibrosis by transient elastography

at start of treatment, n (%)

Nonsignificant fibrosis (<F2) (<8.8 kPa) 36 (69%)

Significant fibrosis (≥F2) (≥8.8 kPa) 16 (31%)

Baseline liver stiffness measurement by TE (kPa) 6.3 (4.6‐8.8)

Baseline liver stiffness measurement by hepatic

ARFI elastography (m/s)

1.28 (1.07‐1.53)

Baseline FIB‐4 1.82 (1.26‐2.69)

Baseline APRI 0.66 (0.45‐1.23)

Type of HCV treatment, n (%)

Sofosbuvir/ribavirin 6 months 30 (58%)

Sofosbuvir/dacltastavir 6 months 19 (37%)

Sofosbuvir/simepriver 3 months 2 (4%)

Sofosbuvir /interferon/ ribavirin 3 months 1 (2%)

Response at 24 weeks after EOT (SVR24), n (%)

Responders 51 (98.1%)

Relapsers 1 (1.9%)

Unless otherwise stated, numerical data are expressed as median (IQR).

APRI, aspartate aminotransferase‐to‐platelet ratio index; ARFI, acoustic

radiation force impulse; BMI, body mass index; IQR, interquartile range;

Peg/RBV, pegylated‐interferon/ribavirin; SVR24, sustained virological

response at week 24 after end of therapy; TE, transient elastography.



TE values were significantly improved at 24 weeks after EOT

(SVR24), denoting that improvement of fibrosis is possible as

early as 6 months after successful viral eradication. This early

improvement of TE values is more likely to represent a

combination of some improvement in liver fibrosis and continued

resolution of inflammation since transaminase improvement

following viral eradication by DAA‐based therapies may be

correlated with the resolution of this necroinflammatory activity.

Earlier studies from the interferon‐based therapy era comparing

paired biopsies have found that improvement in fibrosis stage is

seen in a significant proportion of nontransplant patients at a

median of 6 months posttreatment.32-34 Our results were in good

agreement with those of Martini et al and Seifert et al, who

reported that early improvement of TE values at SVR24 may be

attributed to a great extent to resolution in liver inflammation

and edema in LT patients who were treated with sofosbuvir‐
based therapy; however, paired biopsies were not performed in

both studies.15-35 Similarly, a recent study comparing paired

biopsies has shown LT patients who remained with persistent

necroinflammation in the follow‐up biopsy despite SVR not being

associated with fibrosis regression.36

ARFI elastography is another reliable, reproducible, and validated

noninvasive method for assessing hepatic fibrosis in nontrans-

plant37,38 and transplant patients with HCV.39 Moreover, Tada

et al31 investigated changes in liver stiffness using ARFI elastography

in nontransplant HCV patients who achieved SVR following DAA‐
based therapies.

Like TE values, there was an early significant decline in LSM

values by ARFI elastography after therapy (24 weeks after EOT). The

reduction in ARFI elastography values means not only the improve-

ment of fibrosis but also the resolution in inflammation of the liver

as a result of treatment because ARFI elastography values were

markedly correlated with the grade of activity in the liver before

antiviral treatment.40,41
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TABLE 2 Changes in laboratory tests, LSM, and fibrosis markers at baseline and SVR24

Baseline SVR24 P value

Laboratory tests

Hemoglobin (g/dL) mean (SD) 13.4 (1.74) 13.5 (1.63) .8

White blood cell (103/mm3) 5.1 (4.4‐6.65) 5.6 (4.6‐6.4) .7

Platelets (103/mm3) 150 (129‐201.5) 153 (117‐190.5) .5

AST (U/L) 42 (29‐81) 29.5 (23‐64) .1

ALT (U/L) 38.5 (25.5‐67) 28 (23.5‐48) .009

Albumin (g/dL) mean (SD) 4 (0.48) 4.2 (0.44) .6

Bilirubin (mg/dL) 0.9 (0.6‐1.2) 0.8 (0.6‐1.2) .4

Alkaline phosphatase (U/L) 108 (86.5‐145.5) 96.5 (72‐136) .4

γ‐Glutamyltransferase (U/L) 110 (48‐179) 46 (28‐108) .002

Noninvasive fibrosis markers

Liver stiffness by TE (kPa) 6.3 (4.6‐8.8) 6.2 (4.85‐8.9) .02

Liver stiffness by ARFI elastography (m/s) 1.28 (1.07‐1.53) 1.12 (0.97‐1.30) .0002

FIB‐4 index 1.82 (1.26‐2.69) 1.56 (1.22‐2.25) .06

APRI 0.66 (0.45‐1.23) 0.56 (0.41‐0.85) .02

Unless otherwise stated, numerical data are expressed as median (IQR).

ALT, alanine aminotransferase; APRI, aspartate aminotransferase‐to‐platelet ratio index; ARFI; acoustic radiation force impulse; AST, aspartate

aminotransferase; IQR, interquartile range; LSM, liver stiffness measurement; SVR24, sustained virological response at week 24; TE, transient elastography.

F IGURE 1 Changes in LSM by TE pre‐DAA and post‐DAA therapy
after liver transplantation. DAA, direct‐acting antiviral; LSM, liver
stiffness measurement

TABLE 3 Fibrosis changes according to baseline corresponding
Metavir stage

Corresponding Metavir

stage Post DAAs

TotalF0 F1 F2 F3‐F4

Baseline

corresponding

Metavir stage

F1 1 36 2 2 41

F2 0 1 1 0 2

F3‐F4 0 3 3 3 9

Total 1 40 6 5 52

DAAs, direct‐acting antivirals.



In addition, this study was focused on patients with early to

intermediate stages of fibrosis, supporting the fact that early

diagnosis and treatment before advanced fibrosis and permanent

liver damage are necessary to obtain the maximum benefits from

antiviral treatment and prevent subsequent hepatic complications.

Our study stressed that baseline variables such as the presence

of significant fibrosis (≥F2), TE values, viral load, and FIB‐4 index

were significantly associated with improvement in liver stiffness

measurements after successful DAA therapy at univariate analysis,

whereas viral load was the only significant predictor of improvement

in liver stiffness measurements at SVR24 on multivariate regression

analysis. However, this issue is still under research.

The main limitation of our study is the relatively small number of

patients, which is because of the special patient population. Another

limitation of the study was the short follow‐up period. Therefore, further

prospective studies with a larger number of patients and prolonged

follow‐up period are warranted to clarify the correlation between fibrosis

regression and the reduction in LS following DAA‐based therapy.

In conclusion, the clinical impact of our results imply the effectiveness

of TE with other noninvasive imaging modalities such as ARFI

elastography for monitoring LS in LT patients with SVR to better

characterize the early changes in liver tissue after successful DAA

treatment. Thus, these techniques would be the most valuable tools to

guide surveillance and long‐term follow‐up in liver transplant patients.
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TABLE 4 Univariate and multivariate regression analyses of baseline factors associated with improvement of LSM by TE

Univariate Multivariate

OR (95% CI) P value OR (95% CI) P value

Age 1.05 (0.97‐1.14) .2

Female gender 0.84 (0.18‐3.85) .8

Presence of DM 1.34 (0.41‐4.42) .6

Time from transplant to antiviral treatment 1.03 (0.96‐1.11) .4

Baseline AST 1.01 (0.99‐1.01) .2

Baseline ALT 1.01 (0.99‐1.02) .1

Baseline platelets 0.99 (0.98‐1.01) .5

Baseline viral load 4.84 (1.14‐20.55) .03 4.63 (1.07‐19.97) .04

Baseline TE values 1.31 (1.06‐1.60) .01

Baseline significant fibrosis (≥F2) 4.23 (1.04‐17.16) .04

Baseline FIB‐4 1.50 (1.04‐2.16) .03

Baseline APRI 1.51 (0.95‐2.39) .08

ALT, alanine aminotransferase; APRI, aspartate aminotransferase‐to‐platelet ratio index; ARFI, acoustic radiation force impulse; AST, aspartate

aminotransferase; LSM, liver stiffness measurement; TE, transient elastography.

TABLE 5 Correlation between the changes of TE values, APRI,

FIB‐4, and ARFI measurement after DAA treatment

FIB‐4, %
change

APRI
values, %

change

TE values, %

change

r P r P r P

APRI, %

change

0.969 <.001

TE values,

% change

0.858 <.001 0.885 <.001

ARFI

values, %

change

0.592 <.001 0.673 <.001 0.747 <.001

APRI, aspartate aminotransferase‐to‐platelet ratio index; ARFI, acoustic

radiation force impulse; DAA, direct‐acting antiviral; TE, transient

elastography.
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