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Editorial on the Research Topic 


Epidemiology and control of blood-borne viruses in low- and middle-income countries: genomic insights and public health strategies


Blood-borne viruses (BBVs), including human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV), and human T-cell lymphotropic virus (HTLV), continue to impose a staggering burden on global health, with a disproportionate impact on low- and middle-income countries (LMICs). These regions face a dual challenge of the highest prevalence of infections and the most significant constraints on resources needed for effective public health responses. Ambitious global targets, such as the World Health Organization’s (WHO) goal to eliminate viral hepatitis as a public health threat by 2030, underscore the urgency of the situation (1). However, achieving these goals requires a nuanced understanding of the complex interplay between viral evolution, transmission dynamics, socio-economic factors, and the challenges of healthcare delivery in resource-limited settings.

It is precisely this need that our Research Topic, “Epidemiology and Control of Blood-Borne Viruses in Low and Middle-Income Countries: Genomic Insights and Public Health Strategies” was conceived to address. The objective was to collate a broad collection of studies that leverage molecular epidemiology, data-driven modeling, and implementation science to illuminate the path toward controlling BBVs in LMICs. We are pleased to present a collection of five articles that provide a compelling, multi-faceted perspective on these critical issues.




A multi-layered view of a complex challenge

The initial aim of this Research Topic was to explore the landscape of BBV control from multiple perspectives, from global burden estimates to implementation. The five articles in this Research Topic have successfully met this objective, each providing a unique and vital perspective on this multifaceted challenge.

At the highest level, the work by Zhang et al. provides a sweeping analysis of the global burden of acute viral hepatitis using the Global Burden of Disease (GBD) Study 2021. Their findings confirm that while incidence rates are declining globally, the burden remains immense and is tightly, and inversely, correlated with the socio-demographic index (SDI). This establishes a foundational theme of the Research Topic: lack of fair access to health care is a primary driver of the BBV epidemic.

Zooming into a continental focus, the systematic review by Ambassa et al. addresses the critical issue of viral co-infections in Africa. By synthesizing data on HIV-HBV and HIV-HCV co-infections, they highlight the necessity for integrated screening and management strategies, reminding us that patient care must be all-inclusive.

At the national and sub-national level, two articles use distinct methodologies to dissect epidemic drivers. Brites et al. conducted a multicenter cross-sectional study of HTLV-1 in Brazil, an often-neglected virus that is endemic in the country. Their work provides crucial prevalence data and identifies key risk factors, older age, female gender, and HCV co-infection, pointing toward sexual transmission as a primary driver and demonstrating the importance of surveillance in specific, at-risk populations (Figure 1A). In parallel, Abbas et al. employed mathematical modeling to create a data-driven comparison of the HIV epidemics in Pakistan and the USA. Their model illustrates the consequences of different access to resources, with a reproduction number (R0) well above 2 in Pakistan versus below 1 in the USA, attributing this difference to lower rates of screening and treatment.

[image: Chart A shows HTLV-1 prevalence in Brazil across three groups: general population, HIV-positive individuals, and tuberculosis patients. Prevalence is highest in tuberculosis patients. Chart B shows the HCV health care cascade in Kenya. Out of 142 eligible individuals, 123 started treatment, and 90 achieved a cure. Key barriers include financial constraints, costly tests, and frequent incarcerations.]
Figure 1 | Challenges in the cascade of care and the need for targeted surveillance in low- and middle-income countries. (A) Varying prevalence of human T-cell Lymphotropic Virus type 1 (HTLV-1) among different risk populations in Brazil, highlighting the high burden in those with HIV and Tuberculosis co-infections and the need for integrated screening. Data from Brites et al. (B) The cascade of care for Hepatitis C Virus (HCV) treatment among people who inject drugs (PWID) in Kenya, illustrating significant patient drop-off between screening and cure. Data from Boke et al..

Finally, bringing us to the front lines of healthcare delivery, the community case study by Boke et al. details the experiences and challenges of providing curative HCV treatment to people who inject drugs (PWID) in Kenya. This work moves beyond epidemiology to the practicalities of implementation, identifying critical barriers such as limited laboratory capacity and financial constraints for patients, that lead to significant patient drop-off in the cascade of care (Figure 1B), while also showcasing the promise of peer-led, integrated care models





Emerging themes and key insights

Synthesizing the findings from these diverse articles reveals several cross-cutting themes that are central to advancing the fight against BBVs in LMICs.

First is the pervasive and defining role of socio-economic disparity. This was quantified on a global scale by Zhang et al., modeled mechanistically by Abbas et al., and observed at the patient level by Boke et al., where a patient’s inability to afford transportation could mean the difference between treatment adherence and failure. This Research Topic reinforces that biomedical interventions alone are insufficient; they must be embedded within strategies that address the structural determinants of health.

A second major theme is the critical need for integrated and targeted public health strategies. The “one-size-fits-all” approach is demonstrably inadequate. Ambassa et al. call for the integration of hepatitis care with HIV programs, a sentiment echoed by the findings of Brites et al. regarding HTLV-1/HCV co-infection. Furthermore, the importance of targeting key populations is paramount. The focus on PWID by Boke et al. aligns with micro-elimination strategies that can provide stepping stones toward broader national goals. Similarly, the modeling by Abbas et al. identifies the undiagnosed infected population as the primary engine of HIV transmission, making targeted screening the most effective intervention.

The third theme is the power of data and diagnostics to guide policy and practice. From the GBD data used by Zhang et al. to inform global priorities, to the mathematical model of Abbas et al. that provides a specific, actionable threshold for treatment rates needed to control an epidemic, data are the bedrock of an effective response. This extends to the individual level, where the work of Boke et al. highlights that a lack of access to affordable and reliable confirmatory tests (like HCV RNA) creates a fundamental bottleneck in the cascade of care. Without the ability to diagnose, we cannot treat.





Future directions: from insight to impact

The insights gleaned from this Research Topic illuminate a path forward for both research and public health policy.

First, there must be a concerted focus on bridging the implementation gap. We have highly effective tools, such as direct-acting antivirals for HCV and antiretroviral therapy for HIV. Yet, as the study in Kenya by Boke et al. vividly illustrates, the journey from drug availability to patient cure is fraught with obstacles. Future research must prioritize implementation science to develop, test, and scale up simplified service delivery models. This includes decentralizing care, task-shifting to community health workers and peers, and advocating for policies that reduce out-of-pocket costs for patients (2).

Second, we must fully harness the power of genomic and molecular epidemiology. Future work should expand on the use of molecular diagnostics seen in the study by Brites et al. to include phylogenetic and phylodynamic analysis for tracking transmission networks, monitoring for the emergence of drug resistance, and understanding the distribution of viral genotypes that may impact treatment or vaccine efficacy. Such data provide the high-resolution intelligence needed for precision public health interventions (3, 4).

Third, we must redouble efforts to address neglected infections and co-infections. The inclusion of HTLV-1 by Brites et al. is a crucial step, but a broader effort is required to integrate other neglected infections into mainstream surveillance, research, and clinical care. The syndemic nature of BBVs with each other and with other conditions like tuberculosis requires a fundamental shift away from vertical, disease-specific programs toward integrated, person-centered care. In particular, hepatitis D virus (HDV), the most severe form of viral hepatitis, remains almost entirely unaddressed in many LMICs and represents a major gap in surveillance and care (5).

In conclusion, the articles in this Research Topic collectively argue that while the challenges of controlling BBVs in LMICs are immense, they are not insurmountable. The path forward requires commitment to fair access to health care and related underlying socioeconomic conditions, the strategic integration of services, the intelligent use of data to guide interventions, and a relentless focus on overcoming the real-world barriers that that prevent people from achieving good health. We hope that this Research Topic will serve as a valuable resource and a catalyst for research and innovation, needed to turn the tide against these devastating epidemics.
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Prevalence of the often-neglected HTLV-1 virus varies
dramatically by risk group, underscoring the need for
targeted surveillance.
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B The Leaky Cascade of HCV Care in Kenya

For people who inject drugs (PWID) in Kenya, the path to a cure is filled with drop-offs. Of 142
individuals with active HCV, only 90 (63%) were confirmed cured, revealing critical system failures.
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