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ABSTRACT

Aim Egypt has the highest incidence of hepatitis C virus (HCV)
infection in the world. Fibrosis development is common in HCV
cases, and it is important in disease prediction. The aim of this
study was to demonstrate the role of fibro scan in assessment of
changes in hepatic stiffness in patients with chronic HCV infection
following direct acting antiviral treatment (DAAT).

Methods This prospective observational research included 120
patients with compensated HCV infection. All patients were sub-
jected to fibro scan before and after receiving DAAT. Patients’
history, clinical examination, laboratory parameters (red — RBCs,
and white blood cells - WBCs, hepatic function test, renal func-
tion test, coagulation profile, HBsAg, AFP - alpha feto protein,
HbA1C, HCVAD) and fibro scan were done for all patients.

Results Stiffness may differentiate FO-2 minimal fibrosis from
F3-4 massive fibrosis using ROC-curve analysis, with 77.5% sen-
sitivity, 90% specificity, 88.57% positive predictive value (PPV),
and 80% negative predictive value (NPV). With sensitivity, spe-
cificity, PPV, and NPV of 71.4%, 44.5%, 43.48%, and 71.43%,
respectively, the APRI-score can discriminate FO-2 from F3-4 at
cutoff of 0.314. At a cutoff of 1.18, Fib4 calculation can discrimi-
nate FO-2 from F3-4, with sensitivity, specificity, PPV, and NPV of
78.6%, 64.1%, 63.04%, and 78.57%, respectively.

Conclusion Hepatic fibrosis measurements such as fibro scan and
non-invasive fibrosis scores (FIB-4) and aspartate aminotransfer-
ase (AST) to platelet ratio index (APRI) showed a significant im-
provement after direct-acting antiviral therapy. Improvements in
hepatic function tests, serum creatinine level, and platelet count
are also seen.
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INTRODUCTION

Hepatitis C virus (HCV) infection has affected
71.1 million persons globally. Chronic hepati-
tis C (CHC) is a significant cause of mortality
among patients with chronic hepatitis, cirrhosis,
and hepatocellular cancer (HCC) (1). HCV infec-
tion prevalence is higher in Egypt comparing to
other countries ranging from 6%- 40%, with an
average of 14% (2) of HCV, causes massive he-
patic damage that takes a decade or more to man-
ifest liver cirrhosis eventually leading to HCC or
hepatic failure. Hepatitis C was responsible for
40 000 deaths per year in Egypt by 2015 (3).

Liver biopsy has been used to diagnose hepa-
tic cirrhosis, but it has a number of drawbacks,
including invasiveness, sample mistakes, and
diagnostic variations amongst pathologists (4). It
became feasible to evaluate hepatic elasticity by
the use of fibro scan by the transient elastography
(5). For prediction and surveillance, assessment
of the grade of hepatic fibrosis is required (6).

Direct-acting antivirals (DAAs) had a high cure
rate (90%) (7) . However, it is still unclear if no-
vel DAAs can improve liver stiffness and, if so,
what risk factors would hinder this (8). We argue
that alternations of the fibro scan and the reducti-
on of fibrosis regression may have a therapeutic
importance in the assessment of chronic HCV
cases, indicating that hepatic fibrosis is a proce-
ss with the possibility for recovery and restoring
function (9).

The aim of this research was to investigate chan-
ges in fibro scan measurements of hepatic stiffne-
ss after DAAs medication in the patients with
chronic HCV infection.

PATIENTS AND METHODS

Patients and study design

Over the course of two years, this investigation
was conducted as a randomized controlled trial
(from May 2019 to May 2021). Patients were
randomly chosen from outpatient clinics and
inpatients at the Menoufia University hospital's
Internal Medicine Department and the National
Institute's Hepatology and Gastroenterology De-
partment, Shebin el Kom, Egypt. All procedures
were authorized by the Ethics Committee of Me-
noufia University's Faculty of Medicine, Shebin
el Kom, Egypt (ID: 2/2020INTM48).

The study comprised 120 treatment-naive com-
pensated chronic liver disease patients above 18
years of age with HCV infection confirmed by
immunoassay and quantitative PCR. Exclusion
criteria included patients with hepatocellular car-
cinoma (HCC), renal impairment, bilirubin more
than 3 mg/dL, serum albumin less than 2.8 mg/
dL, international normalized ratio (INR) >1.8,
platelets <50x103, uncontrolled diabetes mellitus
as HbA1C >9, prior antiviral therapy with in-
terferon or immunosuppressive therapy, hepatic
transplantation, portal vein or splenic vein throm-
bosis, and HBsAg (+) patients.

Demographic data (age, gender, occupation, resi-
dence, medical history, drug intake), general and
abdominal examination, laboratory investigati-
ons, and non-invasive fibrosis scores (FIB-4) and
aspartate aminotransferase (AST) to platelet ratio
index (APRI) were recorded.

According to the Egypt's National Committee for
Combating Viral Hepatitis, all patients were gi-
ven sofosbuvir-based therapy protocol.

Patients were examined for HCV RNA at baseli-
ne, EOT (end of treatment) and following sustai-
ned virologic response (SVR)12 by PCR.

Methods

Laboratory parameters such as complete blood
count (CBC), haemoglobin (Hb), white blood
cells (WBCs), and platelets, liver function test in-
cluding albumin level, aspartate aminotransferase
(AST(, alanine aminotransferase (ALT), total and
direct bilirubin, alkaline phosphatase (ALP), kid-
ney function test including urea, creatinine, blood
urea nitrogen (BUN), estimated glomerular filtra-
tion rate (eGFR) coagulation profile (prothrombin
time - PT), partial thromboplastin time (PTT), in-
ternational normalized ratio (INR), HBsAg, AFP
(alpha feto-protein), HbA1C, HCVAb, and HCV
RNA by quantitative PCR were analysed.
Regarding transient elastography results (10) the
patients were classified into four groups: FO-1 -
non-significant fibrosis (less than 7.1 KPa), F2 -
significant fibrosis (7.1 -9.5 KPa), F3 - advanced
fibrosis (9.5 -12.5 KPa), and F4 - cirrhosis (>12.5
KPa) (11). Aspartate aminotransferase (AST) to
platelet ratio index (APRI) in order to measure
liver fibrosis was calculated predicting accurately
mild fibrosis in patients with a value <0.42 and
those with a value >1.2 with a significant grade
of fibrosis (12).

189



Medicinski Glasnik, Volume 20, Number 2, August 2023

Fibro scan (Echosens, 502 Touch, Paris, France)
was used to assess liver size, echo pattern, amou-
nt of ascites, spleen enlargement, and to exclude
HCC and portal vein thrombosis; it was carried
out by an experienced examiner in all patients
(fasting at least six hours) and at least ten va-
lid values were determined and median of liver
stiffness (LS) expressed in kilopascals (kPa) was
recorded. Only examinations with success rate
more than 60% and interquartile range (IQR) less
than 30% were considered.

The non-invasive fibrosis score (FIB-4) was
calculated automatically using the formula: age
(years) X AST (U/l)/(platelets (109/1) X (ALT
(U/1))1/2), in which the age of the patient was the
age at the time of the presentation. The FIB-4 in-
dex delineates patients with no or moderate fibro-
sis (FO-F1- F2-F3) when the score is <1.45 from
those with extensive fibrosis or cirrhosis (F4-F5-
F6) when the score is >3.25 (in the ISHAK cla-
ssification of fibrosis) (13). Regarding abdominal
ultrasound (Mindray, DP-5, China) was done for
all patients.

Statistical analysis

The Shapiro Walk test was used to determine dis-
tribution normality. Frequencies and relative per-
centages were used to depict qualitative data. The
¥2 test was employed to evaluate the difference
between qualitative variables. The mean and
SD (standard deviation) were used to represent
quantitative data. For parametric and non-para-
metric variables, the student t test was employed
to calculate the difference between quantitative

variables before and after the treatment. All sta-
tistical comparisons were done with a two-tailed
significance level.

RESULTS

The average age of patients was 49.7+12.03
years. Regarding gender, 59 (49.2%) were male
and 61 (50.8%) were female (ratio was 0.97:1).
The mean +SD weight, height and body mass
index (BMI) of patients were 76.36£13.88 kg,
163.8+8.14 cm and 24.49+3.84 Kg/m?, respec-
tively (Table 1).

Regarding liver functions tests, it was noticed that
ALT, AST, and creatinine were markedly reduced
after treatment by SVR for 24 weeks compared to
before treatment, while albumin and platelet was
significantly elevated after treatment by SVR for
24 weeks compared to before treatment. However,
total bilirubin, PC, INR, alpha-fetoprotein (AFP),
blood urea nitrogen (BUN), estimated glomerular
filtration rate (¢GFR), hemoglobin (Hb) and whi-
te blood cells (WBCs) before and after treatment
showed no significant change (Table 2).

Liver stiffness by fibro scan was significantly
lower after treatment by SVR for 24 weeks com-
pared to before treatment. Fib 4 score showed
significant decrease after treatment by SVR for
24 weeks compared to before treatment. Also,
APRI-score showed significant decrease after
treatment by SVR for 24 weeks compared to be-
fore treatment therapy (Table 2).

Liver stiffness between fibro scan grades showed
significant difference before and after 24 weeks

Table 1. Laboratory data at pre-treatment (baseline) and 24-week post-treatment sustained virological response (SVR24) among

120 patients
Baseline (N=120) SVR: 24 weeks post treatment (N=120)
Variable p
Mean £SD Median Min.-Max. Mean £SD Median Min.-Max.

ALT (IU/L) 44.99+22 .46 42 15-172 32.62+7.89 32 12-47 0.000
AST (IU/L) 44.19+21.81 38.5 14-118 30.81+7.65 30 14-45 0.000
Albumin (g/dL) 3.67+0.35 3.7 2.5-5.09 4.09+0.38 4.1 3.2-52 0.000
Total bilirubin (mg/dL) 0.75+0.29 0.73 0.3-2.7 0.76+0.41 0.7 0.2-2 0.872
AFP(IU/L) 4.35+4.01 3.1 0.1-22.6 3.47+1.94 3.1 0.1-8.5 0.236
Serum creatinine (mg/dL) 0.85+0.19 0.89 04-1.4 0.75+0.24 0.7 0.3-1.4 0.001
BUN (mg/dL) 9.94+ 0.87 9.80 5.0-17.0 10.07+ 0.79 10.0 7.0-20.0 0.262
eGFR (mL/minute/1.73m2) 111.82+7.58 110.0 90.0-120.0 115.40+11.19 111.0 90.0-120.0 0.114
HB (g/L) 13.44+1.54 133 10.5-16.8 13.54+1.98 13.8 4.8-17.5 0.279
WBCs (10.8 x 109/L) 7.38+2.21 7 4-15.1 7.2942.37 6.7 2.7-15.1 0.55
Platelets (109/L) 222.7+64.1 220 84-442 239.7+74.85 234 52-452 0.04
Prothrombin concentration (%) 92.48+11.68 97.25 40-132 92.1+12.11 96 40-132 0.756
INR 1.065+0.12 1 1-1.8 1.069+0.13 0.99 0.99-1.8 0.627

ALT, alanine aminotransferase; AST, aspartate aminotransferase; AFP, alpha-; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration
rate; HB, haemoglobin; WBCs, white blood cells; INR, international normalized ratio;
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Table 2. FibroScan score at pre-treatment (baseline) and 24-week post-treatment (SVR) among 120 patients

Variable Baseline (N=120) SVR 24 weeks post treatment (N=120) p
FibroScan No (%) of patients
FO-1 64 (53.3) 69 (57.5)
F2 22 (18.3) 23(19.2) 0.000
F3 6(5) 8(6.7)
F4 28 (23.3) 20 (16.7)

Mean +£SD Median Min.-Max. Mean =SD Median Min.-Max.
Liver stiffness by FibroScan 9.49+8.5 6.75 3-75 8.019+5.82 6.1 2.7-41 0.000
Fib 4 score 1.65+1.19 1.31 0.35-7.77 1.27+0.69 1.1 0.35-5.33 0.011
APRI-score (IU/L) 0.6+0.47 0.48 0.08-2.89 0.38+0.18 0.34 0.08-1.23 0.000

APRI, aspartate aminotransferase platelet ratio

Table 3. Fibrosis stages at baseline and after 24-week post-

treatment among 120 patients
Fibro scan stages at baseline
Variable Y
No of patients Mean + SD Median Min.-Max.

Liver fibro scan (Stiffness)

FO-1 64 5.16+1.08 53 3-7
F2 22 7.89+0.67 7.85 7.1-9.3
<0.0001
F3 6 10.55+0.68  10.3 10-11.9
F4 28 20.39+12.1 1735  12.8-75
APRI-score (IU/L)
FO-1 64 0.497+0.37  0.54  0.08-2.89
F2 22 0.56+0.43 0.54  0.19-2.21 0.028
F3 6 0.71£0.26 ~ 0.54  0.48-1.04
F4 28 0.84+0.64  0.54 0.23-2.38
Fib 4 score
FO-1 64 1.54+0.91 142 0.58-4.77
F2 22 1.61+1.13 1.25  0.35-7.64 0.979
F3 6 1.72+1.13 146  0.39-4.25
F4 28 2.41£2.7 1.3 0.61-7.76
After 24 weeks post treatment
Liver fibroscan (Stiffness)
FO-1 69 4.97+1.09 5 2.7-6.8
F2 23 8.13+0.63 8 7.3-9.1 <0.0001
F3 8 11.14+0.76  11.45  10-12.1
F4 20 18.23£7.73  14.1 12.8-41
APRI-score (IU/L)
FO-1 69 0.352+0.15  0.33  0.08-0.83
F2 23 0.386+0.23 034 0.17-1.23
F3 8 0.378+0.13  0.34  0.21-0.59 0407
F4 20 0.45+0.23 0.38  0.16-1.02
Fib 4 score
FO-1 69 1.07+0.51 1.02  0.35-2.62
F2 23 1.48+1.01 1.09  0.63-5.33 0.001
F3 8 1.41+0.62 1.29  0.64-2.33
F4 20 1.63+0.63 1.51  0.87-3.21

APRI, aspartate aminotransferase platelet ratio

post treatment, as F4 showed the highest stiffne-
ss. APRI- score between fibro scan grades
showed significant difference before treatment
and did not show significant difference after 24
weeks post treatment, versus Fib 4 score showed

significantly difference in all fibro scan grades af-
ter 24 weeks post treatment only (Table 3).

To distinguish FO-2 from F3-4, ROC curve was
used to assess stiffness, APRI-score, and fib4
calculation. Stiffness may differentiate FO-2 mi-
nimal fibrosis from F3-4 massive fibrosis using
ROC-curve analysis, with 77.5% sensitivity,
90% specificity, 88.57% positive predictive va-
lue (PPV), and 80% negative predictive value
(NPV). With sensitivity, specificity, PPV, and
NPV of 71.4%, 44.5%, 43.48%, and 71.43%,
respectively, the APRI-score can discriminate
FO0-2 from F3-4 at cutoff 0.314. At a cutoff of
1.18, Fib4 calculation can discriminate FO-2
from F3-4, with sensitivity, specificity, PPV, and
NPV of 78.6%, 64.1%, 63.04%, and 78.57%,
respectively (Table 4, Figure 1).

DISCUSSION

For more than two decades, the only available
drug for HCV infection was interferon, at the
first with conventional interferon and then with
pegylated interferon in conjunction with ribavirin
(14). Recent therapies for HCV, such as direct-
acting drugs (DAAs) or interferon-free therapy,
have been discovered in recent years. The ad-
vantages of this drug over previous therapies are
excellent success rates (>90%), decrease durati-
on of treatment (12 or 24 weeks), and minimal
complications (15). Regardless, one of the most
pressing problems is what occurs with hepatic
fibrosis after an SVR. Many researches have de-
monstrated that SVR in HCV chronic infection
can decrease fibrosis (16).

Table 4. Area under curve (AUC) and performance characteristics of stiffness, aspartate aminotransferase (AST) to platelet ratio
index (APRI)-score and Fib4 calculation for discrimination between F0-2 non-advanced fibrosis versus F3-4 advanced fibrosis

Variable AUC Best cut off point  Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Liver stiffness 0.865 8.00 77.50 90.00 88.57 80.00 87.00
APRI-score 0.601 0.31 71.40 44.50 43.48 71.43 50.00
Fib4 calculation 0.708 1.18 78.60 64.10 63.04 78.57 66.67

PPV, positive predictive value; NPV, negative predictive value
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Figure 1. ROC curve for A) stiffness, B) aspartate aminotrans-
ferase (AST) to platelet ratio index (APRI) score, C) fib4 cal-
culation

The aim of this study was to see how fibro scan
measurements of liver stiffness changed in cases
with HCV infection after applying DAAs me-
dication. The study included 120 patients with

compensated chronic HCV infection identified
by having positive HCV Ab.

In terms of demographic characteristics among
the patients before and after treatment the avera-
ge age was lower than in the Saif-Al-Islam et al.
(17) study (49.712.03 vs 56.6 10.2 years, respec-
tively), but similar in Mansour study (50.9£5.7)
(18). Males were more prevalent than females in
the most studies.

The diagnosis in late age years is consistent with
the findings of the Demographic Health Survey
- Egypt 2015 (19), which found most of Egyp-
tian cases presented at an older age with severe
degree of hepatic fibrosis, owing to the fact that
most patients are uninsured and unaware of the
disease's danger.

Our study found that ALT and AST concentrati-
ons were decreased after 24 weeks of SVR when
compared to concentrations before start treatment,
whereas albumin levels were significantly increa-
sed after 24 weeks of SVR treatment. The findings
of Elfiki et al. study (20) were similar to our study,
revealing that achieving SVR12 was linked to the
reduction of ALT concentrations. Twelve weeks
following the termination of the therapy, there was
a further drop in ALT levels. Also, Elsharkawy et
al. (21) showed that at week four, individuals who
got DAA therapy had significantly lower AST and
ALT values. They hypothesized that early reduc-
tions in AST and ALT levels were primarily due
to a decrease in necroinflammation rather than the
reduction of fibrosis.

Total bilirubin, PC, INR, AFP, HB, and WBCs,
on the other hand, did not differ significantly
before and after the treatment. However, when
compared to before treatment, serum creatinine
was significantly lower after 24 weeks of SVR
medication. A study of Mohammed et al. (22)
found liver enzymes, liver synthetic functions
(albumin, bilirubin, INR), platelets, and AFP all
improved significantly after the treatment, howe-
ver haemoglobin, creatinine and WBCs remained
unchanged. In terms of complete blood count
(CBCQ), platelet levels were significantly higher
after 24 weeks of SVR treatment compared to the
period before the treatment. In agreement with
our results, Hsu et al. (23), Deterding et al. (24)
and Pons et al. (25) showed that platelet count
grew dramatically at the time of the treatment and
persisted for 12 weeks after the DAA medication.
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The FIB-4 index has previously been shown to
be useful for classifying hepatic disease and mo-
nitoring HCV-infected patients (26). Assessment
of liver stiffness (LS) by transient elastography
(TE) and fibro scan is now the most extensively
used method for assessing hepatic fibrosis (27).

Knop et al. (28) showed that patients identified as
F4 had a greater reduction in liver stiffness (LS)
than those classified as F2-F3.

Our study revealed that Fibro scan before and af-
ter the treatment by SVR for 24 weeks differed
significantly. Stiffness was significantly lower
after the treatment by SVR for 24 weeks compa-
red to before the treatment. Fibrosis-4 showed a
significant decrease after the treatment by SVR
for 24 weeks compared to before the treatment
therapy. Also, APRI-score showed significant de-
crease after the treatment by SVR for 24 weeks
compared to before the treatment therapy. In
accordance with our results, a study of Tag-Ade-
en et al. (29) showed that SVR 24 achievement
was related to significant changes of liver stiffne-
ss measurement (LSM). Also, Mansour et al. (18)
showed that the fibrosis was improved after 12
weeks of EOT. This is quite similar to Bachofner
et al. (16) who reported a significant decline of
LS values and other fibrosis scores as FIB4 and
APRI after the termination of the treatment by
12 weeks. Furthermore, Ogasawara et al. (30) de-
monstrated that LS was significantly reduced in
the patients with SVR at EOT, after 24, 48 weeks
comparing to measurements before the treatment.
Also, Knop et al. (28) stated that cases with SVR
showed a reduction of LS between baseline and
EOT when compared to SVR after 24 weeks.

Our results were supported by a study of Mo-
hammed et al. (22) as they reported that there was
a highly significant strong positive link between
LS scores and FIB4, APRI score, ALT, AST, bi-
lirubin, INR and AFP levels; Hb, Plts, TLC, and
albumin were significantly negatively correlated
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