
Introduction
Hepatitis C virus (HCV) infection remains a significant 
global health challenge (1). This bloodborne RNA virus, 
belonging to the Flaviviridae family, primarily targets 
the liver and is characterized by its genetic diversity, 
with multiple genotypes and subtypes identified (2). The 
persistent nature of HCV infection, coupled with its ability 
to remain asymptomatic in its early stages, contributes to 
its status as a major cause of chronic liver disease, cirrhosis, 
and hepatocellular carcinoma (3).

According to the World Health Organization (WHO) 

and Centers for Disease Control and Prevention (CDC), 
about 0.7% of the world’s population (50 million) are 
infected with HCV, with 1 million new cases and 240 000 
deaths reported annually. Only 36.4% of people living 
with chronic HCV are diagnosed, and merely about 20% 
have access to treatment (4,5). The epidemiology of HCV 
is marked by significant geographical and demographic 
variations. Recent data indicate that the highest prevalence 
rates are observed in Eastern Europe, Central Asia, 
and parts of Africa and the Middle East (6). The global 
distribution of HCV genotypes further complicates the 
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Abstract
Recent advancements in the treatment of hepatitis C virus (HCV) infection have significantly 
advanced the goal of achieving a hepatitis C-free world. The introduction of direct-acting 
antivirals (DAAs) has revolutionized treatment, offering over 95% cure rates, shorter treatment 
durations, and fewer side effects. Pan-genotypic regimens, such as sofosbuvir/velpatasvir, 
have further simplified treatment by being effective across all HCV genotypes. Despite these 
advancements, substantial challenges persist globally. An estimated 50 million people are 
living with chronic HCV worldwide, yet many remain undiagnosed, particularly in low- and 
middle-income countries, where there is limited healthcare infrastructure. High treatment costs 
further restrict access to these life-saving therapies. Reinfection rates remain high among certain 
populations, such as people who inject drugs (PWIDs), and stigma continues to deter individuals 
from seeking testing and treatment. To advance HCV elimination, future efforts must prioritize 
universal screening, affordable treatment, improved diagnostic technologies, and intensified 
research into vaccine development. Strengthened global and local collaboration is essential to 
overcome these challenges and reduce the global HCV burden.
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epidemiological landscape, with genotype 1 being the 
most prevalent globally, while genotypes 3 and 4 dominate 
in specific regions (7).

The transmission of HCV primarily occurs through 
exposure to infected blood, with injection drug use 
representing the most significant risk factor in many 
countries (8). Other modes of transmission include unsafe 
medical procedures, particularly in resource-limited 
settings, and, to a lesser extent, sexual contact and vertical 
transmission from the mother to the child (9). The 
relative contribution of these transmission routes varies 
considerably across different populations and geographical 
regions, necessitating tailored prevention strategies.

Imagine a world free from the silent threat of hepatitis C, 
a vision that seemed impossible just a decade ago. Today, we 
stand on the cusp of transforming this dream into reality. 
The pursuit of a hepatitis C-free world is one of resilience, 
scientific triumph, and human determination. The advent 
of direct-acting antivirals (DAAs) has revolutionized the 
treatment landscape for HCV, offering cure rates exceeding 
95% with shorter treatment durations and improved 
tolerability compared to interferon-based regimens. This 
therapeutic breakthrough has transformed the prognosis 
for individuals with chronic HCV infection and has been 
pivotal in shaping global elimination strategies. However, 
the high cost of DAAs and limited access in many low- 
and middle-income countries continue to pose significant 
barriers to universal treatment (10).

In response to these challenges, the WHO has set 
ambitious targets to eliminate HCV as a public health threat 
by 2030, aiming for a 90% reduction in new infections and 
a 65% reduction in mortality (11). Achieving these goals 
requires a multifaceted approach encompassing enhanced 
surveillance, expanded screening programs, and improved 
access to treatment. Several countries have implemented 
comprehensive national strategies, with notable success 
stories emerging from Australia, Egypt, and Georgia (12).

Despite these advancements, significant obstacles 
persist in the global effort to combat HCV. Key challenges 
include the lack of a prophylactic vaccine, the emergence 
of antiviral resistance, and the disproportionate 
burden of infection among marginalized populations. 
Moreover, the coronavirus disease 19 pandemic has 
disrupted HCV elimination efforts in many regions, 
highlighting the vulnerability of public health initiatives 
to external shocks (13).

Recent research has focused on developing pan-
genotypic DAA regimens, exploring shorter treatment 
durations, and investigating novel approaches to reach 
underserved populations. Additionally, advancements in 
point-of-care diagnostics and non-invasive assessment of 
liver fibrosis are enhancing the capacity for decentralized 
care models, particularly crucial in resource-limited 
settings (14).

The economic impact of HCV infection and the cost-
effectiveness of treatment strategies have garnered 
increased attention. Studies demonstrate that while the 

initial investment in DAAs is substantial, the long-term 
benefits in reducing liver-related morbidity and mortality 
result in overall cost savings to healthcare systems (15). This 
economic rationale has been instrumental in advocating 
for expanded access to treatment at the policy level.

As the field progresses toward HCV elimination, several 
key areas require further investigation. They include 
optimizing screening strategies to identify the millions 
of individuals unaware of their HCV status, developing 
effective models of care for high-risk populations, and 
addressing the growing burden of HCV-related liver 
cancer in the context of improved antiviral therapy (16).

This narrative review aims to provide a comprehensive 
overview of the current state of HCV research, examining 
emerging therapies, persistent challenges, and prospects in 
the global effort to eliminate hepatitis C. By synthesizing 
recent epidemiological data, treatment advancements, 
and public health strategies, this study seeks to elucidate 
the complex landscape of HCV management and inform 
future directions in research and policy.

Global Burden of Hepatitis C
According to the WHO’s latest report (11), an estimated 50 
million individuals worldwide live with chronic hepatitis 
C infection, with approximately 1 million new infections 
occurring annually. Hepatitis C-related mortality reached 
about 240 000 deaths in 2022, primarily due to cirrhosis 
and liver cancer complications (Figure 1 is a global map 
showing the prevalent cases of chronic hepatitis C by 
the WHO region in 2022). Despite highly effective DAA 
treatments that can cure over 95% of cases, access to 
diagnosis and treatment remains challenging (4,11). 

Only 36.4% of infected individuals were aware of their 
diagnosis, and just 20% of those diagnosed had received 
treatment by the end of 2022. The chronicity rate of HCV 
infection is notably high, with a significant proportion 
of acute infections progressing to chronic status. 
Transmission dynamics vary across populations, with 
the primary route being blood-to-blood contact. They 
include unsafe injection practices, inadequate sterilization 
of medical equipment, and transfusion of unscreened 
blood products (11,17-19).

Furthermore, according to the CDC’s 2022 Viral 
Hepatitis Surveillance Report, HCV remains a significant 
public health concern in the United States (5,18-20). In 
2022, 5,023 acute HCV cases were reported, translating 
to an estimated 66 900 actual new infections when 
accounting for under-reporting. Additionally, 104 729 
chronic HCV cases were reported. The median age for 
acute HCV cases was 38 years, with 63.9% occurring 
among individuals aged 20-39 years and 62.2% in males. 
Injection drug use was reported as a risk factor in 63.7% 
of acute cases. Mortality data from 2021 indicated 14 847 
deaths with hepatitis C as an underlying or contributing 
cause. Alarmingly, reported acute HCV cases increased 
by 41.5% from 2018 to 2022, with the highest rates 
observed in the West and Appalachian regions. These 
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statistics underscore the urgent need for expanded testing 
and treatment coverage, particularly in high-prevalence 
settings and among high-risk populations (18-20).

Latest Therapies
Over the past decade, the treatment landscape for 
hepatitis C has undergone a revolutionary transformation 
primarily due to the advent of DAAs (21,22). This shift 
has been characterized by significantly higher cure 
rates, commonly referred to as sustained virologic 
response (SVR), alongside shorter treatment durations 
and reduced side effects compared to older therapies 
such as interferon-based treatments. In pivotal studies, 
DAAs have demonstrated cure rates exceeding 95%, with 
treatment courses often reduced to 8-12 weeks (23,24). 
The revolutionary transformation brought about by DAAs 
is largely due to their mechanism of action. Understanding 
the mechanisms of action and potential limitations of 
these therapies is crucial. 

Direct-Acting Antivirals
DAAs have revolutionized the treatment of hepatitis C by 
directly targeting and inhibiting essential viral proteins, 
thereby halting the replication of the virus (25,26). 
DAAs are categorized into three main classes, namely, 
NS3/4A protease inhibitors, NS5A inhibitors, and NS5B 
polymerase inhibitors, each targeting different stages of 
the HCV life cycle (27). 
•	 NS3/4A protease inhibitors: These drugs inhibit the 

NS3/4A serine protease, an enzyme essential for 
viral replication. By blocking this enzyme, NS3/4A 
protease inhibitors, such as glecaprevir, prevent the 
virus from processing its polyprotein into functional 
units, thereby halting replication (28,29).

•	 NS5A inhibitors: NS5A inhibitors, such as ledipasvir 

and velpatasvir, target the NS5A protein, which plays 
a key role in viral replication and assembly. These 
inhibitors disrupt the replication complex and the 
assembly of new virions, making them a critical 
component of DAA regimens (29,30).

•	 NS5B polymerase inhibitors: The NS5B polymerase 
is an RNA-dependent RNA polymerase responsible 
for copying the viral RNA genome. NS5B inhibitors, 
such as sofosbuvir, come in two types; that is, 
nucleoside analogs that mimic the natural substrates 
of the polymerase and non-nucleoside inhibitors that 
bind to the enzyme and inhibit its activity. Both types 
effectively stop viral replication (30,31).

The characteristics of DAAs are presented in 
Table 1. These drugs have significantly shortened 
treatment durations to 8-12 weeks. DAAs offer fewer 
side effects compared to older therapies, making them a 
cornerstone of modern HCV treatment. Combinations of 
these drugs, such as sofosbuvir/ledipasvir and glecaprevir/
pibrentasvir, have demonstrated cure rates exceeding 
95% across various genotypes, both in clinical trials and 
real-world settings. For instance, studies have shown that 
sofosbuvir-based regimens achieve SVR rates of 95-99%, 
even in patients with advanced liver disease (32). 

Canonical Protease Inhibitors 
Canonical protease inhibitors target the NS3/4A protease, 
which is a crucial enzyme in the HCV lifecycle and 
is responsible for cleaving the viral polyprotein into 
components essential for replication. By inhibiting this 
enzyme, these drugs disrupt the replication process. 
First-generation protease inhibitors, such as boceprevir 
and telaprevir, were significant advancements in HCV 
treatment, and offered improved outcomes compared 
to interferon-based therapies. However, their use was 

Figure 1. Prevalent Cases of Chronic Hepatitis C by the World Health Organization Region (2022). Source: The World Health Organization (11)
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constrained by notable side effects, complex dosing 
regimens, and limited efficacy across HCV genotypes. 
DAAs have since replaced canonical protease inhibitors, 
offering superior efficacy, broader genotype coverage, 
shorter treatment durations, and enhanced safety. While 
canonical protease inhibitors have been phased out, they 
laid the groundwork for the development of targeted 
HCV therapies and hence remain a milestone in antiviral 
treatment. Unlike canonical protease inhibitors, which 
act exclusively on the NS3/4A protease, DAAs target 
multiple viral proteins, including NS5A and NS5B. This 
multi-target approach increases the antiviral potency 
and reduces the likelihood of resistance, thereby making 
DAAs a more effective solution for HCV treatment (35).

Additionally, DAAs offer a more favorable safety profile 
compared to older treatments, which often involved 
significant side effects such as flu-like symptoms and 
depression. The improved tolerability of DAAs has made 
them accessible to a broader patient population, including 
those with comorbid conditions (36).

Pan-Genotypic Regimens
Pan-genotypic DAAs are effective against all HCV 
genotypes, simplifying treatment protocols and 
eliminating the need for genotype testing. These 
regimens, such as sofosbuvir/velpatasvir and glecaprevir/
pibrentasvir, have been pivotal in expanding access to 
treatment, especially in resource-limited settings where 
genotype testing may not be readily available (37). The 
efficacy of these regimens has been demonstrated in a 
broad range of patients, including those with cirrhosis and 
co-infections like HIV. For example, the ASTRAL-1 trial 
showed that sofosbuvir/velpatasvir achieved a 99% SVR 
rate across all HCV genotypes, underscoring the potential 
for these regimens to be universally applied (38).

Shortened Treatment Durations
Advances in DAA therapy have reduced treatment 
durations from 24-48 weeks with older therapies to as 
short as 8-12 weeks with DAAs. This reduction not only 
improves patient adherence but also lowers the overall 
burden of treatment. Shorter regimens have been shown 
to be highly effective, with studies reporting similar SVR 
rates compared to longer courses, even in treatment-
experienced patients (39).

Limitations and Side Effects
Despite the remarkable success of DAAs, they are not 
without limitations. Potential side effects can include 
fatigue, headache, and nausea, though these are generally 
mild ones compared to the side effects of older interferon-
based therapies. In some cases, patients with advanced 
liver disease or co-infections may experience more severe 
side effects or reduced efficacy (40).

Furthermore, while DAAs have shown high cure 
rates, there is a small risk of viral resistance, particularly 
in patients who do not achieve SVR. This has led to 
ongoing research into optimizing treatment regimens 
and developing new DAAs to overcome resistance. 
While DAAs represent a significant advancement in 
HCV treatment, ongoing monitoring for side effects and 
resistance, particularly in vulnerable populations, remains 
essential. Continued research and clinical trials will be 
crucial in refining these therapies and ensuring their 
efficacy across diverse patient groups (41).

Current Challenges
Despite the remarkable progress in hepatitis C treatment, 
several challenges hinder the path to a hepatitis 
C-free world.

Diagnosis and Screening
A significant proportion of individuals with hepatitis C 
yet remain undiagnosed, which presents a major barrier 
to eradicating the disease. The WHO estimates that 
nearly 80% of the global population infected with HCV 
remains unaware of their status. In regions such as Sub-
Saharan Africa and Southeast Asia, where healthcare 
infrastructure is limited, this figure can be even higher. 
Increasing awareness and implementing widespread 
screening programs, particularly in high-risk populations 
such as people who inject drugs (PWIDs) and individuals 
in correctional facilities, are highly required for 
identifying and treating infected individuals. For example, 
Egypt’s national screening program, which has been tested 
over 60 million people, has been a model of how large-
scale screening can drastically reduce the undiagnosed 
burden (42,43).
Access to Treatment
While DAAs are highly effective, their high cost remains a 
significant barrier to accessibility, particularly in low- and 
middle-income countries (44). Sub-Saharan Africa faces 

Table 1. Direct-Acting Antivirals and Their Characteristics

DAA Class Example Drugs Targeted Viral Protein Mechanism of action Cure Rate
Typical Treatment 
Duration

NS3/4A protease inhibitors
Glecaprevir, 
voxilaprevir

NS3/4A protease
Inhibits viral replication by blocking the 
cleavage of the HCV polyprotein.

 > 95% 8-12 weeks

NS5A inhibitors Ledipasvir, velpatasvir NS5A protein
Disrupts viral replication and assembly of 
new virions.

 > 95% 8-12 weeks

NS5B polymerase inhibitors Sofosbuvir, dasabuvir NS5B RNA polymerase
Inhibits viral RNA replication and can be 
nucleoside or non-nucleoside.

 > 95% 8-12 weeks

Note. Direct-acting antivirals; HCV: Hepatitis C virus.
Source. (33, 34).
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significant barriers to treatment, including high costs 
of DAAs and limited healthcare infrastructure. These 
factors contribute to low treatment rates despite high 
HCV prevalence. South Asia has witnessed improvements 
in access through the availability of generics, but high 
drug prices and limited healthcare resources still restrict 
widespread treatment. In some regions, such as Central 
Asia and parts of Africa, the cost of a full course of DAA 
treatment can exceed the average annual income, making 
it unattainable for many. Efforts to negotiate lower prices, 
such as those led by organizations such as Médecins 
Sans Frontières and the Coalition for Global Hepatitis 
Elimination, have been crucial in promoting generic 
formulations and enhancing healthcare infrastructure 
(45). Countries such as India have successfully negotiated 
lower prices for DAAs, leading to broader access and 
serving as a model for other nations grappling with similar 
challenges. Eastern Europe and Central Asia experience 
challenges with both high prevalence and limited access to 
DAAs. Efforts are being made to improve accessibility, but 
progress is uneven. Western Europe and North America 
have more robust healthcare systems and broader access 
to hepatitis C treatment, thanks to national screening 
programs and public health policies (46). These regions 
benefit from higher treatment rates and more effective 
management of the disease. The global prevalence and 
access to hepatitis C treatment by region is provided in 
Table 2. In addition, challenges and proposed strategies 
for overcoming hepatitis C treatment barriers are 
presented in Table 3.

Reinfection
Reinfection after successful treatment remains a significant 
concern, particularly among high-risk groups such as 
PWIDs. Studies have shown that reinfection rates in 
PWIDs can range from 2% to 10% per year, depending on 
the region and the availability of harm reduction services. 
Comprehensive harm reduction strategies, including 
needle exchange programs and opioid substitution 
therapy, are vital to preventing reinfection. In countries 
like Australia and Canada, where harm reduction 
programs are well-established, reinfection rates have been 
significantly reduced, demonstrating the effectiveness 
of these approaches. However, in regions where harm 
reduction services are scarce or stigmatized, reinfection 
continues to undermine treatment efforts (51).

Stigma and Discrimination
Stigma and discrimination associated with hepatitis C 
can deter individuals from seeking testing and treatment, 
perpetuating the cycle of infection. This is particularly 
problematic in regions where hepatitis C is associated 
with marginalized populations, such as PWIDs or 
men who have sex with men. In Eastern Europe, for 
example, hepatitis C-related stigma is compounded by 
the criminalization of drug use, leading to widespread 
discrimination and reluctance to access healthcare. 
Public health campaigns aiming at reducing stigma and 
promoting understanding of hepatitis C are necessary to 
encourage affected individuals to seek care. Successful 

Table 2. Global Prevalence and Access to Hepatitis C Treatment by Region

Region
Estimated HCV 
Prevalence (%)

Undiagnosed 
Cases (%)

Access to 
DAAs (%)

Main Barriers to Access

Sub-Saharan Africa 3.5 85  < 5 High cost and limited healthcare infrastructure

Eastern Europe and Central Asia 3 80 10-20 Stigma and inadequate harm reduction services

Middle East and North Africa 2.9 75 20-30 Political instability and high drug prices

Western Europe and North America 0.5 20  > 50 Cost and insurance coverage

East Asia and Pacific 1.7 60 30-40 High drug costs and limited public health campaigns

Note. Direct-acting antivirals; HCV: Hepatitis C virus.
Source. (47, 48).

Table 3. Challenges and Strategies for Overcoming Hepatitis C Treatment Barriers

Challenge Description Proposed Strategy Example/Case Study

High cost of DAAs
The high cost of DAAs limits access in low- 
and middle-income countries.

Promoting the use of generic formulations and 
negotiating lower prices through international 
organizations.

India’s successful negotiation for lower 
DAA prices, increasing accessibility.

Reinfection among 
high-risk groups

Reinfection rates are high among PWIDs 
and other high-risk groups, undermining 
treatment efforts.

Implementing comprehensive harm reduction 
strategies, including needle exchange and opioid 
substitution therapy.

Australia’s national harm reduction 
program significantly reduced 
reinfection rates.

Stigma and 
discrimination

The stigma associated with hepatitis C, 
particularly among marginalized groups, 
deters individuals from seeking testing and 
treatment.

Conducting public health campaigns to reduce 
stigma and promote understanding of hepatitis C.

“Know More Hepatitis” campaign 
in the U.S., which increased testing 
and treatment uptake among affected 
populations.

Limited healthcare 
infrastructure

In many regions, healthcare infrastructure 
is inadequate to support widespread 
screening, diagnosis, and treatment.

Investing in healthcare infrastructure and training, 
particularly in low-resource settings.

Egypt’s national screening program 
drastically reduced the undiagnosed 
HCV burden.

Note. DAA, Direct-acting antiviral; HCV, Hepatitis C virus; PWIDs, people who inject drugs.
Source. (49-51).
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initiatives, such as the “Know More Hepatitis” campaign 
in the United States, have shown that targeted education 
can reduce stigma and increase testing and treatment 
uptake (52). 

Therapeutic Failures and the Potential Emergence of 
Antiviral Resistance
While current antiviral therapies for hepatitis C are 
highly effective, achieving cure rates exceeding 95% with 
DAAs, there remain instances of therapeutic failure and 
the potential for antiviral resistance. Therapeutic failure 
is relatively uncommon and typically associated with 
specific patient factors, including advanced liver disease, 
high baseline viral load, or prior treatment experience. 
In these cases, viral persistence despite DAA treatment 
can result from limited immune control and suboptimal 
response to antiviral drugs. Patients with cirrhosis or those 
who have previously undergone treatment with DAAs are 
at a slightly higher risk of experiencing relapse or non-
response, necessitating careful monitoring and possibly 
retreatment with alternative regimens (11,12).

The emergence of antiviral resistance, although rare, 
is a critical consideration in hepatitis C treatment. 
Resistance-associated substitutions can develop when the 
virus mutates, allowing it to evade the action of DAAs. 
These RASs are more commonly observed in specific 
HCV genotypes, such as genotype 1a, and can reduce 
the effectiveness of certain classes of DAAs, particularly 
NS5A inhibitors. Resistance may emerge if patients do not 
adhere to their prescribed treatment or if incomplete viral 
suppression allows for the selection of resistant variants. 
While newer, pan-genotypic DAAs have improved efficacy 
against RASs, the risk of resistance remains, especially in 
patients with prior DAA exposure (17). 

To manage these challenges, current guidelines 
recommend resistance testing for patients who have 
experienced previous DAA failure or are at risk of 
resistance-related relapse. This testing helps in selecting 
an appropriate second-line regimen to overcome 
resistance barriers. By tailoring treatment approaches 
based on individual resistance profiles and clinical factors, 
healthcare providers can further optimize outcomes and 
sustain the efficacy of antiviral therapies. Continued 
research and vigilant clinical practices are essential to 
prevent the spread of resistant HCV strains and to maintain 
the high success rates of DAA therapies in diverse patient 
populations (18). 

Lack of Effective Hepatitis C Vaccine Candidate
The development of an effective HCV has encountered 
multiple scientific and clinical challenges, particularly 
regarding the prevention of chronic infection in adults. 
One of the most critical obstacles is HCV’s remarkable 
genetic diversity. With seven major genotypes and 
numerous subtypes, the virus mutates rapidly, making it 
challenging to create a single vaccine that elicits a broad 
and durable immune response across all HCV variants. 

This genetic variability enables the virus to escape immune 
detection, allowing it to establish persistent infection even 
when the host’s immune system initially responds to 
vaccination (52,53).

Moreover, unlike some other viral infections, natural 
immunity to HCV is often incomplete, as individuals 
can be re-infected with different HCV genotypes after 
clearing an initial infection. This indicates that the 
immune response to HCV, whether acquired through 
natural exposure or vaccine-induced, may not provide full 
protection. Vaccine candidates designed to elicit T-cell 
responses—targeting viral proteins such as NS3, NS5A, 
and NS5B—have shown some promise in generating 
cellular immunity, which is crucial for controlling HCV 
infection. However, these responses have not consistently 
prevented the establishment of chronic infection in clinical 
trials, especially in high-risk groups (54,55).

Further complicating the development process are the 
immune evasion strategies employed by HCV, including 
the suppression of interferon signaling and modulation 
of host immune pathways, which reduce the effectiveness 
of both natural and vaccine-induced immune responses. 
While recent studies have explored novel vaccine platforms, 
such as viral vector-based vaccines and peptide vaccines, 
the inability to consistently prevent chronic infection 
in adults remains a significant limitation. Addressing 
these challenges will require continued research into the 
mechanisms of HCV immunity, improved vaccine designs 
capable of inducing robust, cross-genotype protection, 
and strategies that can overcome the virus’s immune-
evasion tactics (53,55).

Future Prospects of Hepatitis C Vaccine Eradication
The future of HCV eradication is promising, with several 
avenues of research and policy initiatives offering hope. 
The following pillars are cardinal to HCV eradication 
(Figure 2):

Universal Screening and Treatment
Achieving universal screening and treatment is a critical 
step toward eradicating HCV. Integrating HCV screening 

Figure 2. Four Pillars of Hepatitis C Eradication
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into routine healthcare services, particularly in primary 
care settings, can help identify infections early, allowing 
for timely intervention. Countries such as Australia and 
Iceland have made significant strides in this area by 
implementing nationwide screening programs coupled 
with free access to DAAs, resulting in substantial 
reductions in HCV prevalence. For universal screening 
and treatment to become a global reality, robust policy 
frameworks and sustained funding will be necessary to 
overcome barriers to healthcare access, particularly in 
low- and middle-income countries (50,51).

Improved Diagnostics
Advances in diagnostic technologies are pivotal to early 
detection and effective management of HCV. Recent 
developments in point-of-care testing, such as the Xpert 
hepatitis C Viral Load Fingerstick test, offer rapid and 
accurate results with minimal invasiveness, making them 
ideal for use in resource-limited settings. Additionally, 
non-invasive liver fibrosis assessments, such as transient 
elastography (FibroScan), are replacing liver biopsies, 
enabling safer and more accessible monitoring of liver 
health in HCV patients. These innovations not only 
improve patient outcomes but also streamline the 
diagnostic process, making it more feasible to implement 
widespread screening programs (51).

Vaccination
Developing an effective vaccine for HCV remains one of 
the most formidable challenges in the fight against the 
virus. The genetic variability of HCV, with its multiple 
genotypes and rapid mutation rate, complicates vaccine 
development (52). Moreover, the virus’s ability to evade 
the immune system presents significant hurdles in 
eliciting a robust and durable immune response. Despite 
these challenges, ongoing research is making progress. 
Experimental vaccines, such as those using viral vectors 
or nanoparticle-based approaches, are currently in clinical 
trials. While a successful vaccine is still on the horizon, its 
development would represent a monumental step toward 
preventing new infections and ultimately achieving global 
eradication (53-56).

Global and Local Collaboration 
Effective global and local collaboration is crucial for 
addressing the HCV epidemic and scaling up elimination 
efforts. Partnerships among governments, global 
organizations, non-governmental organizations (NGOs), 
and the private sector are essential to mobilize resources, 
share expertise, and develop the necessary infrastructure 
for implementing hepatitis C interventions. The WHO, 
through its Global Health Sector Strategy on Viral 
Hepatitis 2016-2021, has set targets to reduce new HCV 
infections by 90% and related mortality by 65% by 2030. 
Achieving these goals requires coordinated action, robust 
political commitment, and active involvement from both 
global and local organizations (54,55).

Global organizations such as the WHO and the Coalition 
for Global Hepatitis Elimination support countries by 
establishing standards, providing technical guidance, and 
aiding in the development of national strategies. NGOs 
such as Médecins Sans Frontières and the Clinton Health 
Access Initiative also play vital roles, facilitating access 
to treatment, expanding testing, and building healthcare 
capacity, particularly in low-resource settings. At national 
levels, partnerships between governments, healthcare 
providers, and local NGOs ensure interventions meet 
specific population needs. Successful national programs 
in countries such as Egypt, France, Canada, and the US 
serve as models for other nations, demonstrating the 
impact of coordinated public health efforts on reducing 
HCV prevalence (42,57). 

Conclusion
The journey toward a hepatitis C-free world is within 
reach, thanks to significant advancements in therapy and 
the potential for future innovations. However, achieving 
this goal requires a unified and strategic approach from all 
stakeholders. Governments must commit to integrating 
HCV screening into national healthcare systems and 
ensuring that treatment is accessible to all, especially in 
low- and middle-income countries. Healthcare providers 
play a crucial role in implementing these strategies and 
reducing barriers to care. International organizations and 
non-governmental entities must continue to drive global 
collaboration, focusing on research, resource allocation, 
and policy implementation. By prioritizing these actions 
and fostering strong partnerships across borders, it is 
possible to reduce the global burden of hepatitis C and 
move decisively toward its elimination as a public health 
threat. The time to act is now, and with collective effort, a 
hepatitis C-free world can become a reality.

Key Implication
This review underscores the necessity of local and global 
collaboration and policy innovation to enhance universal 
access to hepatitis C treatment. Addressing barriers such as 
high drug costs, inadequate healthcare infrastructure, and 
persistent stigma is crucial for reducing HCV prevalence 
and moving toward its global eradication.
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