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Hepatitis C virus (HCV) infection is a major public challenge that affects more than
71 million people all over the world [1]. Egypt is one of the world’s highest
prevalence rates of HCV infection. According to Egyptian Demographic Health
Survey (EDHS) conducted in 2008, a substantial proportion of Egyptian population
was affected by the virus, with an overall estimate of HCV antibody and HCV RNA
positivity among the 15-59-year age group of 14.7% and 9.9%, respectively [2]. In
2015, the Egyptian Health Issues Survey (EHIS) was done to re-estimate the
prevalence of HCV infection in Egypt, HCV population burden was estimated by
around six million patients, and the overall prevalence of HCV antibody and HCV
RNA positivity among 15-59-years-age group went down to 10.0% and 7.0%,
respectively [3], with 29% reduction in HCV RNA seroprevalence since 2008.
The decline in HCV prevalence, although looks encouraging, is not pure decline;
stock of patients who were infected due to bilharzial treatment are age shifted so that
majority of them are now older than 60 years so are not included in 2015 survey
while were included in 2008 survey. Also, no obvious impact of direct-acting
antivirals (DAAs) was expected although it is believed that a related true decline
will be proved in future surveys.

The burden of HCV infection in Egypt is largely attributed to the community-
wide campaigns that were conducted by the Egyptian Ministry of Health (EOH)
during the period from 1950 to 1980, aiming at the eradication of schistosomiasis
which was the major public health problem and a major cause of liver disease at that
time [4-6]. This great effort gave rise to a huge reservoir of HCV genotype four in
the country due to exposure of the patients to unsafe injection practices [6]. In
addition, health-care related transmission affects about 150,000 Egyptian patients
per year [7].
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HCV may complicate the course of schistosomiasis and vice versa (possibly
through synergistic effect). Liver cirrthosis occurs at a much higher rate in those
who have co-infection of HCV with schistosomiasis (48%), compared with those
who are mono-infected with either HCV or schistosomiasis (15% and 0%,
respectively) [8].

HCYV is a small (55-65 nm in size), enveloped, strictly blood-borne RNA virus in
Flaviviridae family [9]. It can survive infectious in dried blood for weeks [10]. The
major routes for its spread include injection drug use with a shared unsterilized
needle, medical and dental procedures in settings with inadequate infection control,
body piercing with reused needles, and transfusion of unscreened blood or blood
products. Less common modes of HCV spread include sexual transmission and viral
transmission from an infected mother to her baby [11]. In Egypt, approximately
150,000 individuals acquire HCV infection annually primarily through a healthcare-
related transmission which is considered the primary mode of HCV transmission in
Egypt [7].

Nearly 75%-85% of HCV-infected patients do not clear infection within
6 months, and subsequently, they develop chronic hepatitis [8, 12]. Many factors
affect the rate of HCV chronicity, including patients’ age at the time of infection,
gender, ethnicity, and the development of jaundice during the acute phase of
infection [13].

Vulnerable groups for acquiring HCV infection, to which screening programs are
directed, include healthcare, emergency medical, or public safety workers who are in
contact with HCV-positive blood, injection drug users, patients who received a
blood transfusion or organ transplant before July 1992 or clotting factor concentrates
produced before 1987, long-term hemodialysis patients, and babies born to
HCV-positive mothers.

The journey of Egyptian battle against hepatitis C started in 2001 by the great
efforts of Egyptian Ministry of Health (MOH) in the execution of a multitask
strategic program aiming at reduction of HCV transmission in Egypt. The program
involved the foundation of the first HCV surveillance unit at the MOH as well as the
release of the first national guidelines for HCV infection control. Both actions
contributed to reduction in the annual incidence of de novo HCV infection among
dialysis patients from 28% to 6% in 2008 [14].

The second major achievement for the Egyptian Ministry of Health (MOH) in
regard to HCV infection control was the establishment of the National Committee
for Control of Viral Hepatitis (NCCVH) in 2006 in collaboration with ad hoc experts
from the University of California in San Francisco (United States) and Pasteur
Institute in Paris (France) [15, 16]. The NCCVH set its mission to eradicate HCV
in Egypt by 2030 through setting up, implementing, and maintaining a nationwide
HCYV control strategy aiming at the reduction of the infection rate from currently 8%
to 2% (international prevalence disease). NCCVH also offers antiviral medications
for HCV-infected patients at minimum cost or even totally free of charge. Nowa-
days, patients with viral hepatitis are served through more than 60 treatment centers
all over the country [17].
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12.1 Strategic and Action Plan Evolution During Egyptian
Journey Towards HCV Elimination

“Elimination of HCV in Egypt is critically dependent on the prevention of new
infections, through the adoption of universal infection control strategies at all levels
of the health system hand in hand with the implementation of universal screening
program and treatment of all diagnosed cases.”

12.1.1 Addressing HCV Problem and Raising the Awareness Against
HCV Transmission

In 2011, the national services for awareness against HCV were limited to few media-
based public awareness campaigns and educational campaigns targeting university
students (nearly 100,000 university undergraduates in different areas). During the
period between 2014 and 2018, the NCCVH adopted a novel “Action Plan”
addressing all aspects of control of viral hepatitis with support from the World
Health Organization (WHO), the US Centers for Disease Control and Prevention
(US-CDC), and the Pasteur Institute, Paris. The “Action Plan” strategies were to
improve current HCV surveillance practices, ensure blood and blood products
safety, promote infection control measures, increase public awareness about viral
hepatitis prevention, and improve care and treatment of viral hepatitis-related liver
disease and cancer [16].

12.1.2 Implementing Universal Screening

Eradication of HCV is a possible target since the disease meets most of the criteria
for disease eradicability [18, 19]. However, such target would not be achievable
without improvement of screening effectiveness [20]. The current risk-based screen-
ing approach is problematic since a significant number of patients are unaware of
their infection status [21]. This underdiagnosis comprises a missed opportunity for
infected patients to benefit from early access to treatment and allows the spread of
infection from the untreated patient (untreated patient could transmit the infection to
an average of three to four patients during his lifetime). Therefore, an extension of
risk-based screening strategy to universal screening could possibly increase the
detection rate of undiagnosed HCV cases and subsequently significantly reduces
the disease burden.

Great efforts have been made in that context; Cairo University launched regular
screening and awareness campaigns for its workers and students. The innovative
initiatives from professor Gamal Shiha (towards a free village from viral hepatitis
2014-2019) establishing exemplary village free from viral hepatitis through
implementing community-based outreach interventions and provision of accessible
and comprehensive treatment and care services that address HCV and the steps taken
by the NCCVH to unmask the hidden part of unrevealed HCV patients by screening
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different populations and relatives of diagnosed HCV patients are good examples of
such efforts.

Media awareness campaigns were launched on radio and TV to increase aware-
ness about this hidden epidemic and encourage people to get tested for hepatitis C in
collaboration with community leaders and social stars.

12.1.3 Treating HCV Patients and Ending Hepatitis C Transmission
with Antiviral Medication

Biologically, HCV is an amenable target for eradication as there is no known
non-human reservoir as well as no latent cellular reservoir [22]; thus, treatment-
based elimination of HCV could be an option [23]. The most prevalent HCV RNA
genotype in Egypt is genotype 4, accounting for >90% of all HCV cases [24].
NCCVH issues the national treatment protocols and generalizes it to all its
affiliated specialized treatment centers. These treatment protocols are regularly
updated by expert hepatologist panel regarding patients’ treatment eligibility criteria,
pretreatment assessments, drug regimens, and treatment of special populations.

12.2 Revulsions of Patients’ Assessments in NCCVH Affiliated
Centers

— Initial pretreatment evaluation of hepatic fibrosis stage based on FibroScan; now
NCCVH affiliated centers depend on FIB4 score to assess patients’ fibrosis stage.

— The target population for HCV treatment was initially patient with fibrosis stages
3 and 4 being the most vulnerable group for HCV-related complications and
hepatic decompensation. Currently, treatment of HCV is offered to all
HCV-infected patients regardless the fibrosis stage aiming at the reduction of
infection transmission.

— Before the era of direct acting antivirals (DAA), between 2007 and 2014, the
available choices for treatment of HCV were very limited. The NCCVH offered
HCV- infected patients with a combination of pegylated interferon (Peg IFN) and
ribavirin (RBV) which was the standard of care (SOC) at that time, leading to a
sustained virologic response (SVR) that didn’t reach 65%. The treatment options
for HCV have been revolutionized since the introduction of DAAs on 2014 to a
highly efficacious and well-tolerated therapy for nearly all HCV-infected patients
with a significant increment in SVR rates from 40 to 50% with Peg IFN/RBV [25]
to higher than 90% response rates. In real-life experience of Egyptian NCCVH
with DAAs, a mass treatment plan [14] that basically depended on sofosbuvir-
based regimen using its combination with ribavirin (dual therapy) or Peg IFN/
RBYV (triple therapy) was implemented in September 2014 with SVR-12 rates for
those who received dual (n = 5667) and triple therapy (n = 8742) as 79% and
94%, respectively. Between May 2015 and November 2015, 6211 patients
received combined sofosbuvir and simeprevir therapy and achieved 94% SVR-
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12 [26]. Since November 2015, the protocol of NCCVH is directed to treat HCV
patients with two DAAs £ RBV. Since that time, sofosbuvir/daclatasvir regimen
with or without ribavirin took the lead of management (n = 18,378) with an
overall SVR-12 of 95.08%. Sofosbuvir/ledipasvir with or without ribavirin and
paritaprevir/ritonavir/ombitasvir + ribavirin regimens are also available.

— The concern about HCC recurrence in patients treated with DA As for hepatitis C
following curative tumor therapy reflected on NCCVH treatment protocol for this
subset of patients. Patients with HCV-related hepatocellular carcinoma are cur-
rently eligible to receive treatment for their HCV with DAA after completing 6
months after successful curative interventions that aimed complete HCC ablation
and so concurrent no evidence of activity by dynamic imaging (CT, MRI) before
starting HCV treatment.

12.3 Addressing DAA Availability

DAAs have considered the ideal choice for treatment of chronic HCV infection
being effective medications (SVR > 90%) with minimal adverse effects. The main
barrier to universal use of DAA treatment has stemmed from their exorbitant prices;
in the United States, a 12-week course of treatment with sofosbuvir and simeprevir
costs around USD84,000 and USD66,000, respectively [27]. Egypt took many steps
to obtain the widest possible treatment coverage for Egyptian HCV-infected
patients. The negotiation between the government in the form of “NCCVH” and
Gilead sciences resulted in the importation of Gilead’s sofosbuvir (Sovaldi) in 1% of
its original price and sofosbuvir/ledipasvir (Harvoni). Gilead also allowed 11 Indian
and 2 Egyptian pharmaceutical companies to make sofosbuvir under license and to
price it as they like. In real-life experience, many Egyptian studies concluded that the
efficacy of generic drugs in Egyptian population was proven to be comparable to
brand one [28].

The NCCVH tests the effectiveness of each individual new DAA before its
rollout in the Egyptian market through conduction of multicenter, randomized,
active-controlled studies in its well-equipped hepatology centers. The results of
those trials are analyzed and published in order to give a pure view on the effective-
ness of the candidate medication in treatment of HCV genotype 4 in Egypt.

12.4 It Could Be Very Soon

In 2014, the government set ambitious goals to increase the number of newly
diagnosed cases from 150,000/year in 2015 to 340,000/year in 2018 and to target
treatment of 325,000 patients annually from 2018. By that, Egypt might be able to
achieve hepatitis C elimination by 2030 [29]. Eventually, with a marked actual jump
in the numbers of really treated patients, eradication of HCV could be achieved
earlier in time.
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