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Abstract

The Hepatitis C virus (HCV) has a major impact on public health and is thought to be re-
sponsible for 25% of hepatocellular carcinoma (HCC) and 27% of cirrhosis cases worldwide.
Recent direct-acting antivirals (DAAs) for hepatitis C have the potential to reduce this disease
burden, but there are increased worries about HCC incidence in HCV patients receiving
DAAs. This work assessed the HCC incidence in HCV patients treated with DAAs and its re-
lationship to Hepatic Fibrosis Stage.

The study included 400 chronic HCV patients equally divided into two groups: chronic
HCYV patients who did not receive anti HCV medication (control group) and chronic HCV pa-
tients who received different DAAs treatment regimens. There was a highly significant differ-
ence between both groups as regards hepatic fibrosis stages before DAAs therapy. The DAA
receiving group had highly statistically advanced hepatic fibrosis when compared to the con-
trol group. After eighteen months of follow up, the DAA receiving group had a significantly
lower incidence of HCC when compared to the control group (5.5% versus 11% respectively,
p-value 0.04).

Key words: Hepatitis C virus (HCV), Hepatocellular carcinoma (HCC), Hepatic fibrosis, Di-
rect-acting antivirals (DAAs).
Introduction

HCV has a major impact on public health ~ the DAA therapy.
with <170 million infected patients (Sagnelli For a decade or more, peg-interferon-
et al, 2020). It was responsible for 25% of  based therapy was the cornerstone of HCV
hepatocellular carcinoma (HCC) & 27% of  treatm-ent, but due to low SVR rates, treat-
liver cirrhosis cases (Page et al, 2021). ment in cirrhotic patients has been difficult
Egypt has one of the world's highest rates of  (Kim et @/, 2011). Di Bisceglie et al. (2011)
hepatitis C virus (HCV) infection (Raad et in USA added that Long-term maintenance
al, 2018). Genotype 4 is the commonest of = peginterferon in patients with advanced
the six major HCV genotypes, with 4a as the chronic hepatitis C is associated with an ex-

dominant subtype (Omran ef al, 2018). cess overall mortality, which was primarily

Cirrhosis developed about 16% of patients  due to nonliver-related causes among pa-
with chronic HCV infection over last 2 deca- tients with bridging fibrosispeople with ad-
des (Kwo et al, 2017). Westbrook and Dush- vanced liver disease, who are in need of
eiko (2014) in UK reported that HCC and treatment, are unable to tolerate interferon
hepatic de-compensation were linked to an- because of the high risk of sepsis, liver fail-
nual cirrhosis risk (3-5% & 3-6%, respec- ure, and mortality. However, advances in

tively), the incidence of HCC was reduced understanding of HCV's molecular virology,
in chronic hepatitis C genotype 4 patients life cycle, and pathogenesis resulted in a
with liver cirrhosis (F4) and advanced hepat- new era of anti HCV medications, the Di-
ic fibrosis (F3) who achieved SVR followed rect-Acting Antiviral or DAA (Hezode et al,
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2015). Currently, an approved interferon-
free treatment for cirrhosis patients that is
all-oral, highly effective and well-tolerated,
including various DAA regimens, is becom-
ing a reality (Majumdar et al, 2016). Alt-
hough, it was expected that of HCV- rates
associated HCC decreased significantly after
widespread use of DAAs, but Kozbial et al.
(2016) in Austria reported that hepatitis C
patients with cirrhosis treated with direct-
acting antivirals have a higher risk of getting
HCC. Tayyab et al. (2020) in Pakistan re-
ported that conflicting data regarding the
risk of hepatocellular carcinoma (HCC) after
direct-acting antiviral agent (DAA) treat-
ment. Risk of HCC in HCV genotype-3 in-
fected persons after DAA therapy is not well
known. They added that In a predominantly
genotype 3 cohort, incident HCC occurred
frequently and early after treatment comple-
tion, and exclusively in those with pre-
treatment cirrhosis. SVR reduced the risk of
HCC. Treating HCV infected persons before
development of cirrhosis may reduce risk
of HCC. This increased the worries about
HCC incidence in HCV patients, but few
studies on Egyptian patients have been pub-
lished. In whom other predominant HCV
genotypes are found and different treatment
protocols are followed (Waked et al, 2020).

This study aimed to assess the incidence of
Hepatocellular Carcinoma in patients infect-
ed with HCV, receiving treatment with Di-
rect-Acting Antivirals and its relationship to
Hepatic Fibrosis Stage.

Patients and Methods

The retrospective study included 400
chronic HCV patients from Hepatology
Outpatient Clinic, Kobri El-Koba Military
Campus from January 2018 to September
2019. They were chosen based on the fol-
lowing criteria: Both sexes over 18years old
with HCV PCR positive and had completed
follow up including pelvi-abdominal ultra-
sound for at least 18 months. If patients had
any of the following conditions, they were
ruled out of the study: severe decompen-
sated hepatic conditions (defined as total
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serum bilirubin < 3mg/dl or serum albumin
< 2.5g/dl or International Normalized Ratio
INR >1.7, patients who did not complete
Direct Acting Antivirals treatment course,
HBYV co-infected patients, and patien-ts with
an active or previous history of HCC.

All patients were divided into two groups.
GI: Chronic HCV patients who received dif-
ferent DAAs regimens either for 12 or 24
weeks according to the National Guidelines.
GII: chronic HCV patients who did not re-
ceive anti HCV medication (control).
Treatment were sofosbuvir/daclatasvir, sofo-
sbuvir/daclatasvir/ribavirin,sofosbuvir/ledip-
asvir, sofosbuvir/ledipasvir/ribavirin, sofos-
buvir/ribavirin & sofosbuvir/simeprevir.

All were given questioners: a- name, b-
age, c- martial status to assess contraception
need, d- occupations as simperevir contain-
ing regimens to avoid those with frequent
sun exposure., e- residences to ensu-re pa-
tients' treatment and follow-up schedu-les, f-
substance abuse as patients with substance
abuse were co-managed by a psychiatrist, g-
history of chronic liver disease and /or he-
patic de-compensation, h- diabetes history,
& i- hypertension and cardiac diseases. Then
they were clinically examined.

Laboratory tests: They were examined for
CBC, liver profile, HCVAb & HBsAg, Se-
rum alpha-Fetoprotein (AFP), kidney func-
tion tests, fasting blood sugar, HbA- 1C,
pregnancy test for females bearing child,
HCV/PCR (quantitative), ECG for males >
40 years old and females > 50, and echocar-
diography for patients > 60 years.

All patients underwent a pelvi-abdominal
ultrasound prior to the study and six, twelve,
and eighteen months after to screen hepatic
focal lesion. Triphasic CT or Dynamic MRI
was done if hepatic focal lesions were dete-
cted to exclude HCC. Transient elastography
was done for all to identify hepatic fibrosis
stages. Upper GI endoscopy was done for all
to detect the prevalence of esophageal vari-
ces.

Ethics approval and consent: All proce-
dures were carried out in accordance with



the ethical standards of Ain Shams Universi-
ty Research Committee, and 1964 Helsinki
Declaration and its subsequent amendments.
Ethics reference number was 000017585.
All patients gave their written consent.
Statistical analysis: IBM SPSS software pr-
ogram version 20.0 examined data into the
computer (IBM Corporation, Armonk, NY).
Number and percent described qualitative
data. For normal distribution Kolmogorov-

Smirnov test was used. Data were described
as minimum & maximum, M£SD, and me-
dian by using Chi-square test, Fisher’s Exact
or Monte Carlo correction and Student t-test.
Significance level was expressed as: P >
0.05= insignificant, P < 0.05= significant &
P < 0.01= highly significant.

The details were given in tables (1, 2, & 3)
and figure (1)

Results
Table 1: Difference between GI & GII as to ascites, splenomegaly & esophageal varices.
Clinical finding DAA receiving (GI) Controls (GII) Test value P-value
No. =200 No. =200

Ascites No 199 (99.5%) 200 (100.0%) 1.003* 0317
Yes 1(0.5%) 0(0.0%)

Splenomegaly No 168 (84.0%) 157 (78.5%) 1.986* 0.159
Yes 32 (16.0%) 43 (21.5%)

Esophageal varices No 190 (95.0%) 183 (91.5%) 1.946* 0.163
Yes 10 (5.0%) 17 (8.5%)

Pre-treatment endoscopic and ultrasound
results as prevalence of esophageal varices,
Table 2: Difference between GI & GII as to age & laboratory results before treatment.

ascites, and splenomegaly, were without
significant difference between both groups.

Variables DAA receiving (GI) Controls (GI) Test value | P-value
No. =200 No. =200

Age Mzt SD 63.02 +6.86 64.24+6.49 -1.827- 0.068
Range 37-77 38-83

Hb M=+ SD 14.08 +1.59 1429+1.49 -1.345¢ 0.180
Range 82-173 10.1-18.4

PLT M+ SD 177.65+61.95 170.59 +69.81 1.069+ 0.286
Range 55-397 14.7-483

ALT Median (IQR) 3527-63) 48 (30.5-65) 2317# 0.020
Range 7-245 9-164

AST Median (IQR) 37(29-63.5) 42 (29-67) -0.710# 0478
Range 15-169 10—198

Serum Creatinine Mz SD 0.94+0.22 1.00+0.56 -1411. 0.159
Range 05-19 05-74

Total bilirubin Mzt SD 0.92+0.48 0.83+041 2.080+ 0.038
Range 03-2.8 04-2.6

Direct bilirubin M=+ SD 0.32+0.15 0.30+0.17 0913 0.362
Range 0.14-09 0.07-2.25

INR M+ SD 1.17£0.19 1.07+0.10 6.797+ 0.000
Range 091-1.76 0.86—1.69

Albumin M=+SD 4.12+0.67 424+044 -2.191¢ 0.029
Range 25-533 25-52

AFP Median (IQR), Range 5(4-82-23 6(4-92-23 -0.767# 0443

PCR Median (IQR) 800000 (175000—2000000) 546037 (110500 —1761339) -0.948+ 0.343
Range 1000 — 14000000 1000 — 29000000

«: Independent t-test; #: Mann-Whitney test
Patients received DAA showed significant
difference compared to controls as ALT, to-

tal bilirubin, International Normalized Ratio
(INR) and serum albumin.

Table 3: Difference between GI & GII as to hepatic fibrosis stages by transient elastography.
Hepatic  fibrosis | DAA receiving (GI) Controls (GII) Test value P-value
stage No. =200 No. =200
FO 9 (4.5%) 41 (20.5%) 43.413%* 0.000
F1 28 (14.0%) 28 (14.0%)

F2 14 (7.0%) 37 (18.5%)
F3 23 (11.5%) 13 (6.5%)
F4 126 (63.0%) 81 (40.5%)
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A highly significant difference was between
groups as to hepatic fibrosis stages before
DAA therapy, and Transient elastography
both groups. DAA receiving group showed
highly significant advanced hepatic fibrosis
as compared to control. After 18 months of
follow up, DAA receiving group after 18
months follow-up showed lower HCC inci-
dence P= 0.04) as compared to control with
5.5% vs. 11% respectively (Fig. 1).

Discussion

Although direct acting antivirals (DAA)
have provided highly efficacious, well toler-
ated treatment for chronic HCV patients
(Majumdar et al, 2016), worries about the
increased likelihood of hepatocellular carci-
noma (HCC) after DAA regimens (Tayyab
et al, 2020) (Kozbial et al, 2016). HCC after
DAA therapy was also suggested to have
greater liver stiffness (Conti et al, 2016).
The aim of our study is to investigate the
HCC incidence after DAA therapy in Egyp-
tian chronic HCV patients in whom different
HCV genotypes are prevalent (Waked et al,
2020).

In contrast to the alleged effect of DAAs
on increased HCC incidence rates, the re-
sults of this study came different. In this
study, patients who got antiviral medication
had a lower HCC incidence rate than those
who did not. This study found a 5.5 percent
incidence rate in patients who received anti-
viral therapy within 18 months of starting
DAA therapy. During the same follow-up
time, 11 percent of patients who did not get
DAAs developed HCC. Interestingly, this
occurred despite DAA receiving patients
having a significantly higher degree of he-
patic fibrosis and worse hepatic synthetic
functions.

Comparing patients who received DAAs and
controls regarding different clinical and la-
boratory variables before starting treatment
showed significantly different values for
main synthetic hepatic functions. DAA pa-
tients had lower values for serum albumin
and higher values for mean INR and total
bilirubin. The highest statistical significance
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was toward INR before treatment, which
was higher in the DAA receiving group
(1.17£0.19) versus (1.07+0.10) in controls
with a highly significant p-value <0.01. This
significant difference was in main synthetic
hepatic functions could be a risk factor for
developing HCC and would predict worse
outcomes in DAA receiving patients (Conti
et al, 2016). However, the DAA receiving
group had a lower incidence of HCC com-
pared to controls.

Comparing stages of hepatic fibrosis be-
tween both groups showed that the DAA
receiving group had significantly more ad-
vanced hepatic fibrosis stages than the con-
trol group. 63% of DAA group patients had
F4 stage, compared to 40.5% in controls.
Also, 11.5% of the DAA group had F3 stage
compared to only 6.5% in the control group.
This discrepancy is another risk factor sup-
posing the DAA received group to have an
expectant higher HCC incidence than the
control group (Singh et al, 2013). However,
when compared to controls, the DAA group
had a lower incidence of HCC. These find-
ings support DAA's protective role in chron-
ic HCV patients with advanced fibrosis.

The present results agreed with Calvaruso
et al. (2018), reported that the HCC inci-
dence decreased among HCV patients treat-
ed with DAA. The present results agreed
with Kanwal et al. (2017) in USA who re-
ported that among DAA patients treated,
SVR was associated with a considerable re-
duction in the HCC risk, and that they did
not find any evidence to suggest that DAAs
promote HCC. But, in patients with SVR,
the absolute risk of HCC remained high with
established cirrhosis. Shiha ef al. (2020) in
Egypt determined the incidence of HCC in
chronic hepatitis C patients genotype IV
with liver cirrhosis and advanced liver fibro-
sis after achieving SVR following DAA
treatment in a prospective large cohort of
HCV patients with long follow-up. They
concluded that the incidence of HCC was
reduced in chronic hepatitis C genotype 4
patients with liver cirrhosis (F4) and ad-



vanced hepatic fibrosis (F3) who achieved
SVR following DAA therapy.

The present results disagreed with Tayyab
et al. (2020). They reported that HCV pati-
ents treated with a DAA based regimen were
at a higher risk of incident HCC. However,
with close observation, the higher risk was
numerical and statistical significance was
not achieved, and assumed increased risk
was in HCV patients with genotype 3 only.
Also, the present results disagreed with
Kozbial et al, (2016), who reported an inci-
dence of HCC in patients with cirrhosis
shortly after the interferon free DAA regi-
men. In their observation, 16/198 patients
who received DAA therapy developed HCC
48 weeks of follow up, with an incidence
rate of 8.1%. But, incidence rate did not ex-
press De novo HCC after DAA therapy.

Reig et al. (2016) in Spain reported an un-
expected high rate and pattern of tumor re-
currence coinciding with HCV clearance
and, although based in a very small cohort of
patients, should be taken as a note of caution
and prime a large scale assessment that ex-
ceeds the individual investigators capacity.
Donato et al. (2016) in Italy reported that
there was no control arm to compare the
HCC
incidence with other HCV patients who did
not receive DAAs. El Kassas et al. (2018) in
Egypt reported that Liver transplantation is
considered the ultimate solution for patients
with end-stage chronic liver disease or acute
liver failure. They added that patients with
liver transplant need special care starting
from preoperative preparation, surgical in-
tervention ending with postoperative care.
Transplanted patients have to receive immu-
nosuppressive therapy to prevent rejection.
Liu et al. (2020) in Taiwan reported that
HCC recurrence rates and patterns after ini-
tiation of antiviral therapy did not differ be-
tween patients who received IFN-based
therapy and DAA therapy.

Conclusion
Clearance of HCV infection using direct act-
ing antiviral therapy decreases risk of HCC
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occurrence, but it didn’t abolish it. Interest-
ingly, decreased incidence occurred despite
DAAs receiving patients having a signifi-
cantly higher degree of hepatic fibrosis. We
recommend future studies with a larger
number of patients and a longer duration of
follow up to determine more precisely the
long-term risk of HCC incidence and the
risk factors affecting it.

Authors' contributions: All authors equal-
ly contributed in the study.
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Explanation of figure
Fig. 1: Comparison between patients who received DAA and not receiving group as regards HCC incidence.
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