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Abstract: Hepatitis C virus (HCV) is a major public health threat associated with serious clinical
consequences worldwide. The WHO reports an estimated 58 million people globally living with
chronic hepatitis C virus (HCV) infection, with 1.5 million new cases and over 350,000 deaths
annually due to HCV-related diseases. Despite the existence of multiple diagnostic methods, the
accessibility of diagnosis and treatment is often hindered across the continent by limited resources,
insufficient healthcare infrastructure, and low public awareness of Hepatitis C virus Hepatitis C
virus infection is a major public health concern in African countries, which have the highest
prevalence rates of HCV in the world (1-26%). Egypt, African country which had the highest
prevalence of Hepatitis C virus infection in the world. Its national hepatitis C elimination initiative
emerges as an exemplary case of success an having screened over 60 million individuals, and treated
more than 4 million, thereby markedly diminishing both the prevalence and incidence of the
disease. The strategies employed by Egypt offer critical insights and adaptable frameworks for other
African Countries facing analogous challenges. The Aim of this Review is to highlight the triumphs
and hurdles of Egypt's approach, while also providing strategic guidance for African Countries to
accelerate the journey towards the eradication of hepatitis C.

Keywords: hepatitis C; elimination; Africa; Egypt; direct-acting antivirals; policy insights; hepatitis
virus

Introduction

Hepatitis C virus (HCV) is a small enveloped positive sense stranded RNA virus belonging to
the genus Hepacinivirus within the family Flaviviridae. World Health Organization (WHO) estimate
that About 58 million individuals are chronically infected with hepatitis C virus (HCV) infection, and
over 350,000 people die Annually from hepatitis C related Complications and Diseases [1]. Unlike
other Hepatitis Viruses (such as HBV, et al), HCV have higher tendency to cause chronic infections
which can persist for years without noticeable symptoms leading to long term liver damage; it exhibit
remarkable genetic diversity with multiple genotypes and numerous subtypes which affect the
treatment response and the course of disease; also unlike Hepatitis A and B, there’s no specific vaccine
for HCV, Prevention relies on avoiding risk factors and practicing safe behaviors; and also HCV often
progress silently with few early symptoms which can even sometimes appear, and simultaneously
with significant liver damage have occurred [1-4]. HCV stands as a primary cause of chronic liver
disease, with persistent infection linked to severe conditions such as cirrhosis, hepatocellular
carcinoma, liver failure, and mortality [5-7]. while other hepatitis viruses (like HAV, and HEV)
Primarily spread through contaminated water and food, HCV is mainly transmitted through blood-
to-blood contact, and in that case intravenous drug use, unsafe medical procedures, and blood
transfusion are the most common routes of transmission. [8,9].

The Available Estimates indicate that Hepatitis C virus (HCV) Remains a significant public
health concern in Africa, where more than 91 million individuals are affected by Hepatitis B or C

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 March 2024 d0i:10.20944/preprints202403.0935.v1

accounting for 26% of the global burden of these infections, resulting in Approximately 125, 0000
deaths annually, however several challenges hinder the effective management by which over 70%
global hepatitis B cases occur in Africa necessitating robust prevention and treatment efforts
[1,4,9,10]. Various risk factors for HCV infection in Africa include Traditional practices (such as
Scarification), family history of viral hepatitis, geographical location, unsafe transfusion practices,
unsafe injection drug use, and risky sexual behaviors leading to blood exposure [11-13]. While there
have been significant advances in the treatment of hepatitis C, many people still do not have access
to treatment. Lack of access is due to various barriers, such as high costs, limited healthcare resources,
and lack of awareness Despite the existence of effective and cost-efficient Direct-Acting Antiviral
(DAAs) medications capable of curing HCV in the majority of cases with minimal adverse effects
[3,10,11]. Many countries adopted this goal of 90% reduction in chronic HCV incidence and a 65%
reduction in HCV mortality by 2030, and established HCV elimination programs. However, the
SARS-CoV-2 pandemic’s detrimental impact on the health system slowed or even suspended HCV
elimination programs. [14],significant gaps persist in testing and treatment services for viral hepatitis.
[14-17].

Nevertheless, amidst these challenges lie instances of success and innovation within the region
that can serve as models for accelerating hepatitis C elimination efforts in other countries. [18]. Egypt
had the highest HCV prevalence in the world; with over 6 million people infected due to unsafe
injection practices in the past started in the 1960s when the government carried out mass treatment
campaigns to eradicate Schistosomiasis among its population, Lack of sterilization and reuse of non-
disposable needles led to the rapid spread of HCV.

Notably, Egypt's remarkable progress in combating hepatitis C serves as a beacon of hope.
Egypt's proactive measures have yielded substantial results by significantly reducing new infection
rates and achieving international recognition for their strides towards hepatitis C elimination [19].
Through years of coordinated government action, Egypt has launched a nationwide campaign
(known as the “100 million seha” (100 million healthy lives)) to eliminate hepatitis C by 2023, offering
free testing and treatment for everyone [19-22].

The Aims of this Review is to spotlight Egypt's achievements and obstacles in their hepatitis C
elimination initiative, offering valuable insights and recommendations for other African Countries
committed to eradicating this pressing public health concern.

Prevalence of Hepatitis C in Africa

Hepatitis C virus (HCV) remains a significant public health challenge in Africa. Sub-Saharan
Africa has a substantial HCV disease burden, but a detailed epidemiology and understanding of the
disease burden is absent. A severe limitation in this respect is the scarcity of reliable prevalence data,
and population-based studies. According to WHO Over 70 million Africans are affected by chronic
viral hepatitis, with approximately 60 million having hepatitis B and 10 million having hepatitis C.
While hepatitis B infection is preventable and treatable, HCV infection is now curable [23]. The
African region accounts for 26% of the global burden of hepatitis B and C, resulting in 125,000
associated deaths. Additionally, modelled data suggests that South Africa has a prevalence of HCV
below 1%, with approximately 600,000 infected. Globally, HCV affects over 71 million people, with
14% residing in sub-Saharan Africa [1,2,4,24]. North Africa experiences some of the highest HCV
prevalence rates, notably in Egypt, which historically had one of the world's highest rates of HCV
infection with over 6 million people infected, largely due to unsafe injection practices, et al. [4,24,25].
Other countries with significant prevalence rates include Libya, Nigeria, Cameroon, Gabon, and the
Democratic Republic of Congo. It is important to note that the prevalence data can differ between
studies within the same region, reflecting the complexity of epidemiological surveillance. In 2019, the
African region accounted for a considerable portion of the global HCV burden, with a significant
number of deaths attributed to the disease (Figure 1). The WHO's efforts to track and address this
public health challenge are ongoing, with the aim of reducing the incidence and impact of HCV across
the continent.
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Hepatitis C: total number of deaths, 2019

The estimated annual number of deaths from hepatitis C virus®, including both acute and chronic disease®.
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1. Hepatitis virus: Hepatitis viruses are a group of viruses that cause inflammation of the liver. This results in symptoms like jaundice, fatigue, and liver
dysfunction, and can range from a mild illness lasting a few weeks (acute hepatitis) to a severe, lifelong condition (chronic hepatitis) that can include
cirrhosis. There are five main hepatitis viruses, which are called types A, B, C, D, and E. Each of these viruses can cause liver inflammation, but they vary
in how they spread, their severity, and their geographical distribution. For example, Hepatitis A and E are primarily transmitted through contaminated food
and water, while B, C, and D are mainly transmitted through blood and body fluids. Hepatitis B and C viruses are also known to increase the risks of liver
cancer.

2. Acute vs chronic diseases: In a medical context, ‘acute’ refers to conditions that arise suddenly or last a short amount of time, while ‘chronic’
refers to conditions that develop gradually over a long period of time and tend to persist.

Figure 1.

The WHO's efforts to combat Hepatitis B and C include increasing the coverage of routine
childhood vaccination against Hepatitis B, which is currently at 72% for the region, below the global
target of 90%. Moreover, diagnosis and treatment rates for Hepatitis C are alarmingly low, with only
an estimated 5% of infected persons diagnosed and close to 0% treated.

These statistics highlight the urgent need for improved healthcare interventions, including
vaccination, safe injection practices, and access to diagnosis and treatment services to reduce the
burden of Hepatitis C in Africa.

Strategies to Eradicate Hepatitis C in Africa

Although detailed and reliable HCV seroepidemiological data are scarce in many parts of sub-
Saharan Africa, available estimates are indicative of a substantial burden.

The necessary tools for viral hepatitis elimination are already available, but worldwide
implementation of a concerted viral hepatitis response is slow and faces many challenges. These
include low levels of investments in health overall; inadequate data and weak surveillance systems;
poor infrastructure; low awareness among policymakers, at-risk populations, and primary care
practitioners; high prices of some diagnostics and treatments; and a lack of prioritization of viral
hepatitis. To establish the true burden, systematic population-based seroprevalence studies should
be included when constructing models of national programs for control of HCV in the region.
Notably, the scarcity of seroprevalence data should not act as a barrier to the expansion of screening
for HCV in people at risk and in the general population, or to the improvement of HCV detection,
linkage to care, and effective treatment of HCV infection.
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Efforts to address this silent epidemic require increased awareness, improved infrastructure,
and targeted interventions to reduce the burden of HCV in the region. The WHO's 2016 Global Health
Sector Strategy on viral hepatitis set a goal to eliminate the disease as a public health threat by 2030
(Table 1), aiming for a 90% reduction in incidence and a 65% reduction in mortality from 2015 levels
[2,26,27]. This strategy provides a framework for countries to track their progress in reducing
hepatitis B and C infections and related deaths, while also achieving high coverage of preventive
interventions. These interventions include hepatitis B vaccinations for infants, blood and injection
safety, harm reduction, and HBV/HCYV testing and treatment, et al [14].

Despite this strategic direction, few African countries have developed a national hepatitis
strategic plan, with most still in draft form. The region faces significant gaps in hepatitis testing and
treatment, with fewer than eight countries offering subsidized services. Challenges include securing
adequate funding, political commitment, health system capacity, community engagement, and
human rights protection for those affected by hepatitis C [14,28,29].

Table 1. Impact and coverage indicators, targets, and milestones for viral hepatitis by 2030.

Indicator Baseline- Targets-2025 Targets-2030

2020
Impact Hepatitis B surface antigen (HBsAg) 0.94% 0.5% 0.1%

prevalence among children younger

than 5 years old

Number of new hepatitis B infections | 1.5 million = 850 000 new cases 11 = 170 000 new

per year new cases 20 per 100 000 cases 2 per
per 100 000 100 000

Number of new hepatitis C infections | 1.575 million | 1 millionnew cases13 = 350 000 new

per year new cases 20 = per 100 000 cases 5 per
per 100 000 100 000

Number of new hepatitis C infections | 8 per 100 3 per 100 2 per 100

per year among people who inject

drugs per year

Number of people dying from hepatitis = 820 000 ' 530 000 deaths 7 per 310 000

B per year deaths 10 per | 100 000 deaths 4 per
100 000 100 000

Number of people dying from hepatitis = 290 000 ' 240 000 deaths 3 per 140 000

C per year deaths 5 per | 100 000 deaths 2 per
100 000 100 000

Coverage | Hepatitis B — percentage of people = 30%/30% 60%/50% 90%/80%

living with hepatitis B diagnosed / and

treated

Hepatitis C — percentage of people = 30%/30% 60%/50% 90%/80%

living with hepatitis C diagnosed / and

cured

Percentage of newborns who have @ 50% 70% 90%

benefitted from a timely birth dose of

hepatitis vaccine and from other

interventions to prevent the vertical

(mother-to-child)  transmission  of

hepatitis B virus

Hepatitis B vaccine coverage among = 90% 90% 90%

children (third dose)

Number of needles and syringes @200 200 300

distributed per person who injects

drugs

Blood safety - proportion of blood units = 95% 100% 100%

screened for bloodborne diseases
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Safe injections - proportion of safe = 95% 100% 100%
health-care injections

Milestones = Planning — number of countries with | TBD 30 50
costed hepatitis elimination plans

Surveillance - number of countries 130 150 170
reporting burden and cascade annually

Hepatitis C wvirus drug access — 20% 50% 60%
percentage average reduction in prices
(to equivalent generic prices by 2025)

Hepatitis B wvirus drug access -  20% 50% 60%
percentage average reduction in
average prices (alignment with HIV

drug prices by 2025)
Elimination of vertical (mother-to- 15 50 100
child) transmission - number of

countries validated for the elimination
of vertical transmission of either HIV,
hepatitis B, or syphilis

Elimination - number of countries 0 5 20
validated for elimination of hepatitis C

and/or hepatitis B

Integration - proportion of people TBD 60%/50% 90%/80%

living with HIV tested for/and cured
from hepatitis C

Egypt's program, which began in 2014 and intensified in 2018, aimed to eradicate hepatitis C by
2023 is a remarkable example of how a country can overcome a major public health challenge. Key
components included nationwide screening the entire adult population for hepatitis C and assess
them for noncommunicable diseases (NCDs) such as diabetes and hypertension, to treat all people
diagnosed with hepatitis C with direct-acting antivirals (DAAs), which can cure more than 95% of
cases. The treatment was provided for free at public health facilities, and was supported by local
production of generic DA As, negotiated price reductions, and innovative financing mechanisms such
as health insurance and social solidarity funds. [15,25], to prevent new infections by improving blood
safety, infection control, and harm reduction practices. The program also promoted hepatitis B
vaccination, which can prevent hepatitis D co-infection, and raised awareness among the public and
health care providers about hepatitis C transmission and prevention, and a comprehensive
surveillance system to monitor progress to monitor and evaluate the program's progress and impact
using a comprehensive surveillance system, which included regular surveys, sentinel sites, and viral
load testing. The program also collaborated with the World Health Organization (WHO) and other
partners to validate its achievements and share its lessons learned [19,30-33].

The outcomes of the program were impressive and unprecedented. By 2022, the program had
screened over 60 million people and treated more than 4 million people. The prevalence of hepatitis
Cin Egypt dropped from 10% in 2014 to 0.38% in 2022, and the incidence of new infections decreased
from 300 per 100 000 in 2014 to 9 per 100 000 in 2022 [18,24].Egypt became the first country to achieve
the "gold tier" status on the path to elimination of hepatitis C as per WHO criteria, which means that it
fulfilled the programmatic coverage targets that will enable it to achieve the reduced incidence and mortality
targets of full elimination by 2030 [26].
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Lessons to Learn from Egypt’s Hepatitis C Elimination Program and Recommendations to Other
African Countries

It is estimated that achieving hepatitis C elimination in Africa by 2030 could avert 1.4 million
deaths, 3.5 million new infections, and 62 billion USD in economic losses [2,4,35-37]. Therefore, we
call on all stakeholders to increase their investment, political commitment, and collaboration to
achieve hepatitis C elimination in Africa, and to make it a reality for the millions of people who
deserve a healthy and dignified life.

Egypt's model for eliminating hepatitis C could be a blueprint for other African countries that
face a high burden of Hepatitis B or C Infections, but also have limited resources, infrastructure, and
awareness [35,38]. However, each country needs to adapt the model and put in account the WHO
Strategic plan to its own context, considering the epidemiology, transmission, and risk factors of
hepatitis C, as well as the health system capacity, political situation, and cultural norms.

The key factors that enabled Egypt to achieve this remarkable feat were political commitment
and leadership, innovative financing and partnerships, and community mobilization and awareness.
These factors allowed Egypt to implement a comprehensive and ambitious program that covered
screening, diagnosis, treatment, prevention, and surveillance of hepatitis C, and that reached millions
of people across the country [16,19,37,39,40].

Based on Egypt's success story, we recommend the following actions for African governments,
international organizations, and other stakeholders to accelerate hepatitis C elimination efforts in
Africa:

o  Conduct a situation analysis and a gap assessment to understand the magnitude and characteristics of the
hepatitis C epidemic, and the strengths and weaknesses of the existing response. This could
include conducting seroprevalence surveys, reviewing policies and guidelines, and mapping
stakeholders and resources [16,39].

o Develop and implement national hepatitis C strategic plans and operational plans, based on the WHO
global health sector strategy and the regional framework for action, and aligned with the
country's context and priorities [2,24].

o  Establish a national coordination mechanism and a governance structure to oversee and monitor the
program, and to ensure accountability and transparency. This could include setting up a national
committee or a technical working group, involving representatives from the government, civil
society, academia, and development partners

o  Mobilize domestic and external resources and partnerships to finance and implement hepatitis C
elimination programs, and to leverage existing platforms and initiatives. This could include
advocating for increased budget allocation, applying for grants from the Global Fund and other
donors, negotiating with pharmaceutical companies for price reductions and voluntary licenses,
and collaborating with other health programs such as HIV, tuberculosis, and noncommunicable
diseases [18,29,34,38].

o Implement hepatitis C elimination programs in a phased and prioritized manner, starting with the most
affected and vulnerable populations and areas, and scaling up gradually and systematically
[11,13,41,42]. The programs should cover the following components: screening, diagnosis,
treatment, prevention, and surveillance, and should use a patient-centered and human rights-
based approach.

o  Strengthen health systems and health workforce capacity to deliver quality and safe hepatitis C services,
and to ensure the availability and accessibility of diagnostics and medicines [24,26,43]. This
could include training and motivating health workers, improving infection control and blood
safety practices, and enhancing supply chain and logistics management.

o Monitor and evaluate the program’s progress and impact, using a robust and standardized data
collection and reporting system, and applying the WHO validation criteria and tools [18,26]. The
program should also conduct regular reviews and evaluations and disseminate and use the
findings and lessons learned to improve the program.

o Enhance public awareness and community engagement to increase the demand and uptake of hepatitis C
services, and to address stigma and discrimination against people living with or at risk of
hepatitis C. This could include conducting social and behavior change communication
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campaigns, providing accurate and reliable information, and involving civil society

organizations, religious groups, and celebrities in the program [44,45].

Other strategies and interventions that could support hepatitis C elimination efforts in Africa
are: Improving access to diagnostics and treatment, by simplifying and decentralizing the service
delivery model, integrating hepatitis C services with other health services, and using point-of-care
and self-testing technologies [18,24]. Strengthening health systems, by building the capacity and
motivation of health workers, ensuring the quality and safety of health services, and improving the
supply chain and logistics of diagnostics and medicines [41,46]. Enhancing public awareness, by
conducting social and behavior change communication campaigns, providing accurate and reliable
information, and addressing stigma and discrimination against people living with or at risk of
hepatitis B and C [3,44,46,47].

Conclusion

Elimination of HBV and HCV infections by 2030 will produce substantial benefits for public
health and prevent millions of deaths. Much of what is needed to reach these goals is already in place.
The elimination of chronic HCV is urgent and important. To reach this goal, clever interventions by
African health systems to overcome barriers are needed. Adapting WHO'’s goals and strategy,
Resources, training, and awareness are important factors for success. Despite the challenges entailed,
Egypt's national hepatitis C elimination program exemplifies a successful response to this challenge.
learning from Egypt’s milestone is essential to reduce morbidity and mortality. Overall, countries
that performed mass screening and treatment campaigns for HCV as a part of national programs had
extraordinary success, while countries that did not carry out any national program remain with a
heavy HCV burden. A collective effort from all stakeholders is essential to make hepatitis C
elimination a reality for the millions who deserve a healthier, more dignified life.
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