Al-Azhar Med. J.( Medicine). Vol. 50(4), October, 2021, 2927-2936
DOI: 10.21608/am;j.2021.196431
https://amj.journals.ekb.eg/article_196431.html

ASSESSMENT OF LIVER FIBROSIS BEFORE AND
AFTER DIRECT ACTING ANTIVIRAL THERAPY IN
COMPENSATED HCV RELATED LIVER DISEASE

By

Ahmed Fathalla Khattab, Islam Ammar and Ahmed Mohamed Massoud

Department of liver, GIT and Infectious Diseases, Faculty of Medicine, Al-Azhar
University

Corresponding Author: Ahmed Fathalla Khattab,
Phone: +201009619697, E-mail: ahmedkhattab315@gmail.com

ABSTRACT

Background: Hepatitis C virus (HCV) is a major health problem worldwide. Its long-term impact ranges
from minimal damage to extensive fibrosis and cirrhosis, which is sometimes, accompanied by hepatocellular
carcinoma (HCC).

Objective: To evaluate early changes of hepatic fibrosis-related parameters in patients with chronic HCV
patients using sonography-based real time elastography (RTE) and serum parameters as APRI, FIB4 before
and after sofosbuvir-based antiviral therapy.

Patients and methods: This study were conducted on 75 Egyptian patients with chronic hepatitis C who
were collected from September 2019 and March 2020 at the National Hepatology and Tropical Medicine
Research Institute Outpatient Clinics, Cairo, Egypt.

Results: The mean age of the studied patients was 49.6+11.34years, 33 (44%)of them were males while 42
(56%) were females. A history of diabetes was reported in 9 (12%) patients, while 6 (8%) of our patients
were hypertensive. A total of 75 HCV-infected patients treated with sofosbuvir based therapy for 12 weeks
were identified, 62 (82.7%) were treated with sofosbuvir (400 mg/day) and daclatasvir( 60 mg/day) ,
13(17.3%)were treated with sofosbuvir( 400 mg/day )and daclatasvir( 60 mg/day) with weight-based
ribavirin.

Conclusion: Sofosbuvir-based treatment regimens for chronic hepatitis C resulted in significant reduction in
liver stiffness measurements (LSM) by pSWE with significant changes in the distribution of patients
receiving triple therapy among the fibrosis stages and significant improvement in fibrosis scores (FIB4 and
APRI) 12 weeks post treatment.
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INTRODUCTION The objective of chronic hepatitis C
Hepatitis C virus (HCV) is a major (CHC) treatment is to achieve a sustained
health problem worldwide. Its long-term virological response (SVR), defined as the
impact ranges from minimal damage to absence of viral replication 12 or 24
extensive fibrosis and cirrhosis, which is weeks after treatment completion. A SVR
sometimes, accompanied by which is stable over time, reduces
hepatocellular carcinoma (HCC) (EASL, morbidity and mortality, and is considered
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in most cases to be equivalent to cured
HCV infection (van der Meer, 2012).

The objective of chronic hepatitis C
(CHC) treatment is to achieve a sustained
virological response (SVR), defined as the
absence of viral replication 12 or 24
weeks after treatment completion. A SVR
which is stable over time, reduces
morbidity and mortality, and is considered
in most cases to be routinely measured
serum markers, used either individually or
in combination, have been examined as
alternatives for staging fibrosis among
hepatitis C patients. Total billirubin,
albumin, Platelet count (Kelleher et al.,
2015), the ratio of  aspartate
aminotransferase  (AST) to alanine
aminotransferase (ALT), or a combination
of AST and platelet count are reliable
predictors of cirrhosis (Wai et al., 2013).

Noninvasive approach to assessment of
severity of hepatitis C include clinical
symptoms and signs, routine biochemical
and hematologic blood tests, serum
markers of fibrosis and inflammation,
combinations of clinical and blood test
results, quantitative assays of hepatic
function, and radiologic imaging studies.
Although clinical and historical data have
been shown to correlate with rate of
fibrosis progression, their accuracy in
predicting stage of fibrosis on liver
biopsies is low (Fontana and Lok, 2012).

Fibrosis-4 Score (FIB-4) and aspartate
aminotransferase-platelet  ratio  index
(APRI) scores have been validated for
chronic hepatitis C (CHC) and show
acceptable sensitivity and specificity,
particularly in advanced fibrosis and
cirrhosis (Chou and Wasson, 2013). They
have been demonstrated to be accurate in
staging chronic liver diseases before

antiviral treatment and prediction of
hepatic fibrosis in HCV patients (Yosry et
al., 2016). Moreover, they have been used
to longitudinally follow patients with
chronic hepatitis and to assess the effect
of antiviral treatment (D’Ambrosio et al.,
2013).

The aim of this work was to evaluate
early changes of hepatic fibrosis-related
parameters in patients with chronic HCV
patients using liver stiffness measurement
by Shear wave elastography (Siemens-
Acuson S2000) and serum parameters as
APRI, FIB4 before and after sofosbuvir-
based antiviral therapy.

PATIENTS AND METHODS

This was a prospective cohort study
that recruited 75 Egyptian patients with
chronic hepatitis C who were collected
and followed up during the period
between September 2019 and March
2020. All patients were candidates for
anti-viral therapy according to the
guidelines of the National Committee for
Control of Viral Hepatitis (NCCVH). The
patients were recruited from National
Hepatology and Tropical Medicine
Research Institute outpatient clinics, one
of the centers of National Committee for
Control of Viral Hepatitis (NCCVH).

All of the patients were treated for 12
weeks and achieved SVR at week 12 post
treatment. History taking and complete
clinical examination were checked for all
patients enrolled in the study. Liver
biochemical profile included total and
direct bilirubin, aspartate transaminase
(AST), alanine transaminase (ALT),
serum albumin (ALB) and International
normalized ratio (INR), complete blood
count (CBC), HBsAg, HCV-Ab, HCV
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PCR quantitative, serum creatinine, alpha-
fetoprotein (AFP), fasting blood sugar
(FBS), and HbA1c (if diabetic).

Liver stiffness measurement by
FibroScan and Abdominal
ultrasonography were applied for all
participants to detect the echopattern of
the liver (ultrasonographic features of
cirrhosis), the degree of fibrosis, presence
of signs of portal hypertension, maximum
spleen bipolardiameter, and to exclude
hepatocellular carcinoma.

FIB-4 index was calculated to all
patients using the formula:

Age (years)xAST (U/L)/ [PLT(109/L)x
ALT1/2 (U/L)]) (Sterling et al., 2016).

APRI score was calculated too using the
equation:

[(AST/ ULN AST)x 100]/ Platelets
(109/L)] (Wai et al., 2013).

Liver stiffness measurements (LSM)
were recorded to all patients before
treatment and 3 months after the end of
treatment with the shear-wave
elastography device (Siemens-Acuson
S2000 VC25).

Statistical analysis: Continuous data
were described as mean £ SD or median
and Interquartile ranges (IQR), while
categorical variables were presented as the
count with corresponding percentages (n,
%). For independent group comparisons,
Mann Whitney U test for continuous non-
normally distributed data, t-test for
normally distributed data, and Chi-square
test for ratios were utilized. For dependent
(paired) group comparisons, Wilcoxon
signed rank test for continuous non-
normally distributed data, paired t-test for
normally distributed data, and McNemar
test for ratios were applied. A priori alpha
of less than 0.05 was set for hypothesis
testing. Normality of numerical data
distribution was examined using the
Shapiro-Wilk  test. ~ The  bivariate
correlation coefficients were estimated
using Pearson correlation test for
parametric data or Spearman test for non-
parametric data. The statistical analyses
were performed using SPSS for Windows
(version 26.0, IBM Corp Armonk, NY,
USA).

RESULTS

The mean age of the studied patients
was 49.6+11.34 years, 33 (44%) of them
were males while 42 (56%) were females.
A history of diabetes was reported in 9
(12%) patients while 6 (8%) of our
patients were hypertensive 3 (2.80%). A
total of 75 HCV-infected patients treated
with sofosbuvir based therapy for 12

weeks were identified, 62 (82.7%) were
treated with sofosbuvir 400 mg/day and
daclatasvir 60 mg/day and 13 (17.4%)
were treated with sofosbuvir 400 mg/day
and daclatasvir 60 mg/day with weight-
based ribavirin (1000 mg (below 75 kg) to
1200 mg (above 75mg) (Table 1).
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Table (1): Baseline patient characteristics for all patients (n=75)

Patient characteristic Mean+SD range
Age (years) 49.6+11.34 | 22-72
Weight (Kg) 76.35+15.2 | 49-130
Height (Cm) 164.23+8.63 | 147-185
Body mass index (Kg/m?) 28.4+5.85 19.14-49.95
Gender (n, %)

Males 33 (44%)

Females 42 (56%)

Smoking (n,%o)

Smokers 16 (21.3%)
Non-smokers 59 (78.7%)
Hypertension (n, %) 6 (8%)

Diabetes (n,%0) 9 (12%)

Treatment regimen (n, %)

400 mg Sofosbuvir+ 60 mg Daclatasvir 62 (82.7%)

400 mg Sofosbuvir+ 60 mg Daclatasvir tRBV 13 (17.3)

All biochemical parameters associated
with Liver function tests (serum total and
direct bilirubin, serum albumin and INR),
Renal function test(serum creatinine),
Complete blood count parameters and
Alpha fetoprotein (AFP) were normal

Table (2): Comparing

except non-significant elevation in liver
enzymes (ALT and AST) which were
45.44+20.39 mg/dl and 43.66+19.21mg/dI
in diual therapy ,while were 56.46+42.12
mg/dl and 57.69+37.20 mg/dl in triple
therapy (Table 2).

laboratory values between the treatment arms before

treatment
Treatment Sof/Dac/RBV

Parameters Sof/Dac (n=62) (n=13) Pt
ALT (IU/L) 45.44+20.39 56.46+42.12 0.63
AST (IU/L) 43.66+19.21 57.69+37.20 0.52
AFP (1U/L) 4.15+3.54 14.94+37.99 0.93
Creatinine (mg/dl) 0.81+0.18 0.93+£0.17 0.03
Albumin (g/dl) 4.18+0.37 3.98+0.42 0.19
Glucose (mg/dl) 99.81+26.29 95.38+14.59 0.56
Total bilirubin (mg/dl) 0.69+0.20 1+0.58 0.04
Hemoglobin (g/L) 13.29+1.42 13.88+1.53 0.22
WABCs (x10%) 7.7£2.3 6.78+1.56 0.25
Platelets (x10°) 238.5+66.33 160.62+68.25 0.002
PC% 93.28+11.34 88.15+10.21 0.03
INR 1.06+0.13 1.08+0.09 0.2

There were significant improvements
regarding liver enzymes (ALT and AST
after treatment compared with baseline.
There were significant differences in
haemoglobin (Hb) level and platelets

between baseline and after triple therapy
(13.88£1.53 vs. 12.78+1.54) and
(160.62+68.25 VS. 191.62+80.59)
respectively (Table 3).
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Table (3): Comparing laboratory values before and after treatment in each study

arm
oaramament Sof/Dac (n=62) Sof/Dac/RBV (n=13)
arameter
Before After Before After
Status treatment treatment 3 treatment treatment Pf

ALT (IU/L) 45.44+20.39 | 32.77£7.43 | <0.001 | 56.46+42.12 32.69+10.14 | 0.006
AST (IU/L) 43.66+19.21 | 30.63+7.57 | <0.001 57.69+37.2 31.08+9.45 | 0.006

AFP (1U/L) 4154354 3.49+2.05 | 028 | 14.94+37.99 401229 | 0.89

c(r;a;;g;;e 0.81+0.18 0.73+0.24 | 0.011 0.93+0.17 0.81+0.17 | 0.13

Albumin (g/dl) | 3.93£0.28 3.96+0.23 | 081 3.7540.43 4024035 | 0.08

Total bilirubin | 64,4 074043 | 082 1+0.58 0.96+0.51 | 0.75

(mg/dl)

He”(‘g"/?_';’b'” 13.2941.42 | 13.73+2.07 | 0.07 13.88+1.53 12.78 +154 | 0.001

WBCs (x10%) 7.7+2.29 7554259 | 046 6.78+1.56 6.95+1.31 1
X 270.48+71.6

Platelets (x10%) | 238.566.3 2 002 | 160.62468.25 | 191.62+80.59 | 0.001

PC% 93.28+11.34 | 94.1+1132 | 088 88.15+102 | 82.7715.62 | 0.29

INR 1.06+0.13 1.03+044 | 042 1.08+0.09 1.14+017 | 011

There were significant decreases in liver stiffness in both dual and triple therapy (Table
4).

Table (4): Comparing non-invasive measures before and after treatment in each

study arm
reatment Sof/Dac (n=62) Sof/Dac/RBV (n=13)
Measures
Before After Before After
Status treatment treatment P treatment treatment Pf
FIB4 1.69+1.27 1.03+0.44 0.001 1.98+1.91 1.23+0.55 0.001
APRI 0.54+0.33 0.33+0.14 0.002 1.13+0.89 0.54+0.32 0.002
Stiffness 8.11+4.98 7.2+34 0.005 16.59+18.69 | 11.66+10.12 | 0.005
DISCUSSION studied patients who all were Child—Pugh

score A: 62 (82.7%) were treated with
SOF/DCV for 12 weeks and 13 (17.4%)
were treated with SOF/ DCV /RBV for 12
weeks according to the guidelines of the
National Committee for Control of Viral
Hepatitis (NCCVH) 2016. As regarding
the treatment responses in the current
study, the total sustained virological
response (SVR) after 12 weeks was 100 %
which come in accordance with Welzel et
al. (2016) who showed use of SOF-DCV
with or without RBV in patients with
HCV and advanced liver disease .The

This was a prospective cohort study
aimed to evaluate early changes of hepatic
fibrosis-related parameters in patients with
chronic HCV patients using liver stiffness
measurement, Shear wave elastography
(Siemens-Acuson  S2000) and serum
parameters as APRI, FIB4 before and 3
months after end of sofosbuvir-based
antiviral therapy. The current study
showed that the mean age of the studied
patients was 49.6+11.34 years with female
predominance (56%).Seventy five of
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SVR12 rate was 100%.In the current
study, regarding the liver enzymes
indices; both ALT and AST levels
significantly declined 3 months after end
of treatment among all studied patients
came in accordance with Ahmed et al.
(2018) who reported significant reduction
in AST and ALT level for both 3 months
after end of treatment. Similarly
Elsharkawy et al. (2017) discussed the
impact of sofosbuvir based treatment
regimen on the biochemical profile of
chronic hepatitis C patients discussed and
concluded that DAAs improve liver
necro-inflammatory markers in cirrhotic
and non-cirrhotic. The current study
showed that hemoglobin concentration
was significantly declined 3 months after
end of triple therapy due to RBV
administration.  This  finding  was
previously reported by Wu et al. (2016)
who suggested that RBV is a triggering
factor of hemolytic anemia, and RBV
combination with SOF revealed a
decrease in hemoglobin concentration.

The current study showed significant
improvement in platelet count 3 months
after end of triple therapy that Elsharkawy
et al. (2017) reported in their cirrhotic
patients. The current study showed
significant declination in FIB4 score 3
months after end of both diual and triple
treatment. Also, the study showed
significant declination in APRI score 3
months after end of both diual and triple
treatment. These results came in
accordance with Shousha et al. (2017)
who showed significant improvement in
FIB4 and APRI 3 months after end of
Sofosbuvir based treatment. This could be
explained by the significant improvement
in parameters of liver fibrosis as ALT and
AST levels after completing treatment

regimens, which were reflected on FIB-4
and APRI. The current study showed
significant reduction in liver stiffness
measurements by pSWE 3 months after
end of antiviral therapy which came in
accordance with Shousha et al. (2017)
who showed rapid significant reduction in
liver stiffness measurements as measured
by transient elastography 3 months after
end of sofosbuvir-based treatment.

CONCLUSION

Sofosbuvir-based treatment regimens
for chronic hepatitis C resulted in
significant reduction in liver stiffness
measurements (LSM) by pSWE and
significant improvement in fibrosis scores
(FIB4 and APRI) 12 weeks post
treatment.
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