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Abstract

Hepatitis C virus (HCV) is a significant public health challenge globally, with
substantial morbidity and mortality due to chronic liver disease. Despite the
availability of highly effective and well-tolerated direct-acting antiviral therapies,
widespread disparities remain in hepatitis C screening, access to treatment,
linkage to care, and therapeutic outcomes. This review article synthesizes evi-
dence from various studies to highlight the multifactorial nature of these dispari-
ties, which affects ethnic minorities, people with lower socioeconomic status, in-
dividuals with substance use disorders, and those within correctional facilities.
The review also discusses policy implications and targeted strategies needed to
overcome barriers and ensure equitable care for all individuals with HCV. Recom-
mendations for future research to address gaps in knowledge and evaluation of
the effectiveness of interventions designed to reduce disparities are provided.

Key Words: Hepatitis C virus disparities; Access to care; Health equity; Healthcare policy;
Patient education
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Core Tip: Racial and ethnic disparities in healthcare have been well-documented in numerous conditions, including hepatitis
C virus (HCV) infection. Despite guidelines recommending universal screening in specific age groups and populations,
racial and ethnic minorities have lesser chances of being screened, accessing treatment, and achieving sustained virologic
responses. These disparities are a reflection of broader systemic issues within healthcare systems that must be recognized
and reconciled. This review aims to explore these disparities in-depth, assess the factors contributing to them, and examine
the existing policies and potential interventions that may alleviate the obstacles faced by underserved populations. By doing
so, it intends to shed light on potential paths forward to achieve equity in HCV care and treatment outcomes, ultimately
contributing to the global goal of HCV eradication.
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INTRODUCTION

Hepatitis C virus (HCV) infection remains a critical public health issue with an estimated global prevalence of 71 million
individuals chronically infected, leading to liver cirrhosis and hepatocellular carcinoma[l]. According to Centers for
Disease Control and Prevention (CDC), there was 129% increase in the number of acute hepatitis C cases reported in the
United States compared to 2014[2]. According to most recent World Health Organization report, viral hepatitis, including
hepatitis C, remains a significant public health challenge, causing approximately 1.3 million deaths in 2022. This burden is
comparable to tuberculosis and second only to coronavirus disease 2019 among communicable diseases. As of 2022, it is
estimated that there are approximately 2.4 million people living with hepatitis C in the United States. Unfortunately, only
36.4% of people with hepatitis C were diagnosed by 2022, with a target of 90% by 2030 and only 20% of those diagnosed
with hepatitis C were treated by 2022, with a target of 80% by 2030[3].

Despite these significant advancements in therapy, elimination of HCV as a public health threat faces substantial
barriers. Amongst these, disparities in hepatitis C screening, access to care, and treatment adherence are the most pre-
ssing challenges that need comprehensive addressing[4].

With the advent of DAA therapies, the landscape of HCV treatment has dramatically shifted, yielding high efficacy
with shorter treatment durations and fewer side effects compared to previous interferon-based regimes. These have
provided the basis for strategies aiming at the elimination of HCV[3]. However, the optimistic view of DAAs' potential is
tempered by the reality of persistent gaps in the hepatitis C care cascade, which often reflect broader societal and heal-
theare inequities.

Early identification of HCV infection through screening is critical to enable successful linkages to care and treatment.
However, discrepancies in screening prevalence among various populations pose a significant challenge to HCV eli-
mination efforts[5]. Individuals born between 1945 and 1965, termed the "baby boomer" generation, have been partic-
ularly targeted for HCV screening due to higher prevalence rates[6]. Still, significant portions of at-risk populations
remain unscreened, further complicated by disparities across racial and ethnic lines[7].

Beyond the issues of screening and diagnosis, access to treatment presents a significant hurdle for many patients with
HCV[4]. The high cost of DAA therapies, while reduced compared to their initial market introduction, remains prohi-
bitive for many healthcare systems, especially when considering large-scale treatment campaigns. Additionally, insu-
rance coverage varies widely, and the strict pre-authorization criteria applied by some payers act as substantial obstacles,
often disproportionately affecting marginalized populations[8,9].

Socioeconomic status (SES) is intrinsically linked to health disparities, and HCV is no exception. Lower income and
educational attainment have been associated with reduced rates of HCV screening and treatment initiation. So-
cioeconomic disadvantages can lead to diminished healthcare access, limited health literacy, and increased likelihood of
additional comorbidities, all of which complicate the HCV care continuum/[10].

Racial and ethnic disparities in healthcare have been well-documented in numerous conditions, including HCV infe-
ction. Despite guidelines recommending universal screening in specific age groups and populations, racial and ethnic
minorities have lesser chances of being screened, accessing treatment, and achieving sustained virologic responses (SVR).
These disparities are a reflection of broader systemic issues within healthcare systems that must be recognized and
reconciled[11].

This review aims to explore these disparities in-depth, assess the factors contributing to them, and examine the existing
policies and potential interventions that may alleviate the obstacles faced by underserved populations. By doing so, it
intends to shed light on potential paths forward to achieve equity in HCV care and treatment outcomes, ultimately
contributing to the global goal of HCV eradication.
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DISPARITIES IN HCV SCREENING AND DIAGNOSIS

While comprehensive screening for HCV is a cornerstone in the battle against the disease, realities on the ground paint a
starkly different picture. The CDC has recently changed the guidelines in 2020 and recommend one-time HCV testing for
all adults > 18 years of age-a major shift from the prior focus on high-risk populations (“baby boomers” aged = 60 years
[12]. Despite that, screening rates are unsatisfactory, with marked variances when dissecting the data demographically.
What emerges is a patchwork of screening coverage, spattered with inequities that mirror socioeconomic and racial
divides[13,14].

Race and ethnicity profoundly influence HCV screening rates. African Americans, who are disproportionately affected
by HCV, often face structural barriers to healthcare access, which translates to reduced screening opportunities. Studies
have shown that while African Americans may demonstrate a higher willingness to undergo HCV screening when
presented with the opportunity, such opportunities are less frequent compared to their white counterparts[13]. Hispanic
Americans, similarly, affected by disparities, present an additional layer of complexity due to language barriers and
immigration status, which can further dissuade individuals from seeking screening services. In a recent national trend
survey conducted in 2019 to assess public awareness of HCV, 17% of adults never heard of HCV with higher percentages
among younger adults < 55 compared to elderly adults. Among young adults < 55, Asian and Hispanic were significantly
more likely to never heard of HCV after adjusting for confounders (sex, educational level, household income, English
fluency and having a regular provider)[15].

SES factors significantly into the equation, with individuals in lower-income and with less access to education being
less likely to receive HCV screening. Factors such as unemployment, housing instability, and lack of health insurance
contribute to the underutilization of HCV screening services. Hence, the underprivileged are often diagnosed in later
stages of the disease when clinical manifestations prompt medical attention, thus forfeiting the benefits of early
intervention. Nili et al[13] had conducted a national health interview survey including a total of 41914 United States Baby
Boomers; they found that HCV screening rates were not only lower in Asians compared to Blacks odds ratio = 0.74, P
=0.02 but also people with less education, lower income were significantly less likely to have an HCV screening,.

The stigma surrounding HCV poses yet another considerable barrier to screening. People who inject drugs (PWID),
despite being a high-risk population for HCV infection, face stigmatization that can discourage them from seeking
healthcare services, including HCV screening. This stigma extends to provider biases, which may result in differential
offering of screening services, subsequently affecting the screening rates among these populations. In a recent cross-
sectional study by Barocas ef al[15], beside noted societal stigma, PWID residing in non-urban settings, who have poor
access to primary care or who have less education had lower screening rates[16]. These findings highlight the importance
of expanded access to primary health care and prevention services, especially in non-urban areas in an attempt to address
an unmet need to screen individuals at high risk for HCV.

Despite evidence-based guidelines recommending widespread screening, substantial barriers hinder their successful
application across all populations. Moving forward requires not just the provision of resources, but also culturally
sensitive approaches that account for, and aim to dismantle, the barriers created by social determinants of health.
Reducing disparities in HCV screening and diagnosis is an integral step toward equitable healthcare and the larger goal
of HCV elimination.

ACCESS TO CARE AND TREATMENT UPTAKE

Unfortunately, recent evidence has shed light on the disparity in healthcare provision among HCV patients based on their
insurance status. A recent prospective cohort study revealed markedly higher denial rates among Medicaid beneficiaries
(46.3%) compared to those covered by Medicare (5%) or commercial insurance (10.2%), with a significant statistical
difference (P < 0.001)[17]. A similar study conducted using Trio Health’s Innervation Platform corroborated these
findings. Trio, a distinctive platform, aggregates real-time data from various healthcare sources across the United States.
This study found that a staggering 81% of HCV patients prescribed treatment did not initiate it due to insurance or
financial constraints. Among these, the Medicaid group had the highest nonstart rate at 35%, while rates for Medicare and
commercial insurance were notably lower at 2% and 6%, respectively[9]. Despite evidence of downstream economic
benefits associated with treating HCV patients, these disparities persist[18]. This underscores the urgent need to reassess
current insurance policies governing HCV treatment coverage, ensuring universal access for all eligible patients and
aligning with the World Health Organization's goal of eliminating HCV infection by 2030.

Access to care and treatment for HCV infection is influenced by a complex interplay of factors, including race,
ethnicity, and SES. Racial and ethnic minority groups, particularly African American and Hispanic populations, face
significant disparities in HCV care access and treatment uptake compared to their Caucasian counterparts. These
disparities manifest across various stages of the care continuum, from HCV testing and diagnosis to treatment initiation
and adherence[19,20]. Numerous studies have documented the disproportionate burden of HCV among racial and ethnic
minorities. For example, African American and Hispanic populations have been found to have higher prevalence rates of
HCYV infection compared to Caucasians[21,22]. Additionally, disparities in access to healthcare services and treatment
options further exacerbate these inequities. Structural barriers within healthcare systems, such as limited access to
healthcare facilities, lack of insurance coverage, and cultural and linguistic barriers, contribute to lower rates of HCV
testing and treatment initiation among minority populations[23,24].

Socioeconomic factors also play a critical role in shaping disparities in HCV care access and treatment uptake.
Individuals with lower SES, including those with lower income levels and educational attainment, are disproportionately
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affected by HCV-related disparities. These individuals often face financial barriers to accessing healthcare services,
including HCV testing and treatment, and may lack resources for adequate disease management and support services[25,
26].

Efforts to address disparities in HCV care access and treatment uptake require a multifaceted approach that addresses
both structural and individual-level factors. Policy interventions aimed at improving access to healthcare services,
increasing insurance coverage, and reducing financial barriers are essential steps towards achieving health equity[27,28].
Additionally, efforts to enhance cultural competence within healthcare systems and provide targeted outreach and
education programs to underserved communities can help improve awareness and understanding of HCV and promote
uptake of testing and treatment services[29,30].

LINKAGE TO CARE

The role of care models in facilitating HCV linkage to care is critical for improving outcomes and reducing transmission.
Care models encompass a variety of approaches aimed at addressing barriers to HCV testing, diagnosis, and treatment
initiation, ultimately ensuring that individuals with HCV receive timely and appropriate care.

One significant care model is the integrated care model, which involves embedding HCV screening and treatment
services within existing healthcare settings, such as primary care clinics, substance use treatment centers, and human
immunodeficiency virus clinics. Integrated care models leverage existing infrastructure and resources to streamline HCV
care delivery, improve access to testing and treatment, and facilitate linkage to care for individuals at risk for or living
with HCV[25,31].

Another care model gaining traction is the telemedicine or telehealth model, which utilizes technology to provide
remote access to HCV care services. Telemedicine platforms enable healthcare providers to conduct virtual consultations,
deliver education and counseling, and monitor treatment adherence remotely. This model is particularly valuable for
reaching underserved populations in rural or remote areas, as well as individuals facing transportation or mobility
barriers[32,33].

Peer-based care models involve trained peers or community health workers who provide support, education, and
navigation services to individuals with HCV. Peers share lived experiences and provide culturally relevant assistance,
helping to build trust and reduce stigma associated with HCV. Peer-based interventions have been shown to improve
engagement in care, treatment adherence, and retention in care, particularly among marginalized populations[34,35].

Pharmacist-led care models involve pharmacists playing a central role in HCV care delivery, including conducting
screening, providing education, assisting with treatment initiation, and monitoring treatment outcomes. Pharmacists'
expertise in medication management and their accessibility in community settings make them well-positioned to support
individuals with HCV throughout their care journey[36,37].

Furthermore, the use of multidisciplinary care teams, which include healthcare providers from diverse disciplines such
as hepatology, infectious diseases, addiction medicine, and mental health, allows for comprehensive and holistic care for
individuals with HCV. Multidisciplinary teams can address complex medical and psychosocial needs, provide
coordinated care, and optimize treatment outcomes[38,39].

Lastly, patient-centered care models prioritize the preferences, needs, and values of individuals with HCV,
empowering them to actively participate in decision-making and self-management of their condition. Patient-centered
care emphasizes shared decision-making, individualized treatment plans, and ongoing support tailored to each patient's
unique circumstances[40,41].

To summarize, Care models play a crucial role in facilitating HCV linkage to care by addressing barriers, improving
access, and providing comprehensive support to individuals with HCV. By leveraging diverse care models, healthcare
systems can enhance HCV care delivery, promote equitable access to care, and ultimately reduce the burden of HCV-
related morbidity and mortality.

DISPARITIES IN TREATMENT OUTCOMES

Disparities in treatment outcomes and SVR among individuals with HCV infection pose significant challenges in
achieving equitable healthcare outcomes. Research has consistently demonstrated variations in SVR rates based on
demographic, socioeconomic, and clinical factors, highlighting the need for targeted interventions to address these
disparities and improve overall health outcomes.

Socioeconomic factors, such as income level and access to healthcare, play a crucial role in treatment outcomes for
HCV. Studies have shown that individuals with lower SES often encounter barriers to accessing HCV treatment,
including lack of health insurance coverage and limited healthcare resources[19]. These disparities contribute to
differences in SVR rates, with disadvantaged populations experiencing lower treatment success rates compared to their
more affluent counterparts.

Racial and ethnic minorities also face disparities in SVR rates, with Black and Hispanic populations exhibiting lower
rates of treatment success compared to White individuals[42]. These disparities may be attributed to various factors,
including differences in healthcare utilization, provider bias, and SES. Addressing racial and ethnic disparities in
treatment outcomes requires culturally sensitive approaches and targeted interventions aimed at improving access to care
and reducing barriers to treatment adherence.
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Clinical factors, such as liver fibrosis stage and comorbid conditions, further influence SVR rates among individuals
with HCV infection. Patients with advanced liver fibrosis or cirrhosis typically exhibit lower SVR rates compared to those
with less severe liver disease[43]. Additionally, individuals with comorbid conditions, such as substance use disorders or
mental health issues, may face challenges in adhering to HCV treatment regimens, leading to lower SVR rates[44].
Addressing these clinical factors requires a comprehensive approach that includes regular monitoring of liver fibrosis and
integration of mental health services.

Disparities in SVR rates are also evident among specific populations, such as PWID and individuals with a history of
incarceration. PWID face unique challenges in accessing HCV treatment, including stigma, discrimination, and limited
healthcare resources[20]. Studies have shown that PWID often experience lower SVR rates compared to non-PWID,
highlighting the need for targeted interventions, harm reduction strategies, and integrated care models to improve
treatment outcomes in this population[43].

Addressing disparities in treatment outcomes and SVR requires a multifaceted approach that considers social,
economic, and clinical determinants of health. Efforts to improve access to HCV treatment, such as the expansion of
healthcare coverage and the implementation of telemedicine and community-based outreach programs, are essential for
reducing disparities in SVR rates[44].

POLICY IMPLICATIONS AND RECOMMENDATIONS

Policies to address disparities in HCV treatment and access to care are critical for ensuring equitable healthcare outcomes
among individuals affected by this disease. Research has highlighted various factors contributing to disparities in HCV
treatment and access, including SES, race and ethnicity, healthcare system barriers, and incarceration history. Im-
plementing targeted policies and interventions is essential to address these disparities and improve outcomes for all
affected populations.

One significant barrier to HCV treatment access is the high cost of DAA medications. Many individuals, particularly
those from lower socioeconomic backgrounds or without adequate health insurance coverage, may face challenges in
accessing these life-saving treatments[45]. Policymakers can address this issue by implementing strategies such as price
negotiation, bulk purchasing, and generic drug production to reduce medication costs and improve affordability for
patients.

Additionally, healthcare system barriers, including limited access to healthcare facilities and providers, can contribute
to disparities in HCV treatment access. Individuals residing in rural or underserved areas may face difficulties in
accessing specialty care for HCV treatment initiation and management[31]. Policies aimed at expanding access to
healthcare services, such as telemedicine programs and mobile clinics, can help overcome these barriers and improve
treatment access for underserved populations[46].

As previously mentioned, disparities in HCV treatment access and outcomes exist among racial and ethnic minority
populations. Policymakers can address these disparities by implementing culturally sensitive approaches, increasing
funding for community-based organizations serving minority populations, and promoting diversity in healthcare
workforce.

Incarcerated individuals represent another population facing disparities in HCV treatment access. Correctional
facilities often lack adequate healthcare resources and may not offer HCV testing and treatment to inmates[47]. Policies
aimed at expanding HCV screening and treatment programs within correctional settings, along with continuity of care
upon reentry into the community, are essential for addressing disparities among justice-involved populations[48].

Furthermore, addressing social determinants of health, such as housing instability, food insecurity, and substance use
disorders, is crucial for reducing disparities in HCV treatment access and outcomes. Policies that support housing
assistance programs, nutritional support services, and substance use treatment can help address these underlying factors
and improve overall health outcomes for individuals affected by HCV.

FUTURE DIRECTIONS AND RESEARCH GAPS

Future directions and research gaps in addressing HCV disparities are critical for advancing efforts towards equitable
healthcare access and outcomes for all affected populations. Despite significant progress in HCV treatment and care,
disparities persist across various demographic and socioeconomic groups, highlighting the need for targeted inter-
ventions and policy initiatives.

One key area for future research is the development and implementation of culturally tailored interventions to address
disparities in HCV screening, diagnosis, and treatment initiation among underserved populations. Culturally sensitive
approaches, including community-based outreach programs and peer-led interventions, have shown promise in
improving HCV awareness and engagement in care among marginalized groups[19].

Furthermore, enhancing access to affordable HCV treatment remains a priority. Research is needed to evaluate the
effectiveness of pricing strategies, such as bulk purchasing agreements and generic drug production, in reducing
medication costs and improving treatment accessibility for individuals with limited financial resources[45].

Additionally, there is a need for research on innovative healthcare delivery models to expand access to HCV care,
particularly in rural and underserved areas. Telemedicine programs, mobile clinics, and decentralized treatment

approaches have the potential to overcome geographic barriers and improve access to HCV testing and treatment services
[46].
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Furthermore, understanding the impact of structural factors, such as healthcare policies and criminal justice system
involvement, on HCV disparities is critical for developing targeted interventions and policy reforms. Research is needed
to evaluate the effectiveness of policy initiatives, such as Medicaid expansion and prison-based HCV screening and
treatment programs, in reducing disparities and improving health outcomes among affected populations[43].

To summarize, future research efforts should focus on developing and implementing culturally tailored interventions,
enhancing access to affordable treatment, exploring innovative healthcare delivery models, addressing social determ-
inants of health, and evaluating the impact of structural factors on HCV disparities. By addressing these research gaps,
we can advance efforts towards achieving health equity and eliminating HCV-related disparities.

CONCLUSION

In conclusion, enhancing mitigating factors and reducing barriers are key to increasing HCV screening and treatment
engagement, as shown in Figure 1. Addressing disparities in HCV treatment access and outcomes requires multifaceted
policy approaches that target various contributing factors, including medication costs, healthcare system barriers, racial
and ethnic disparities. By implementing targeted policies and interventions, policymakers can help ensure equitable
access to HCV treatment and improve health outcomes for all affected populations.

e 7
HCV testing and
treatment balance
\ J
Barriers ' Mitigating factors
High cost Insurance coverage
Socioeconomic status Integrated care models
Stigma and discrimination Culturally competent care
Lack of education/awareness Universal screening

= O

Shifting the balance
Enhancing mitigating factors and reducing barriers is essential for increasing HCV testing and treatment engagement

Figure 1 lllustrating the importance of enhancing mitigating factors and reducing barriers to increase hepatitis C virus screening and
treatment engagement. HCV: Hepatitis C virus.
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