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ABSTRACT

The COVID-19 pandemic significantly disrupted global health systems, posing challenges to malaria elimination
efforts and reversing progress in many endemic regions. This review examines the barriers that emerged during the
pandemic, including interruptions in vector control programs, diagnostic services, and treatment accessibility, as
well as the exacerbation of vulnerabilities among high-risk populations. Simultaneously, it highlights new
opportunities in the post-pandemic era, such as advancements in digital health, strengthened disease surveillance
systems, and accelerated vaccine development. Persistent obstacles, including drug and insecticide resistance, weak
health systems, and the impact of climate change, are also explored. Strategic recommendations are provided,
emphasizing the integration of innovative tools, multisectoral collaboration, and sustained political and financial
commitment to revitalize malaria elimination efforts. The post-pandemic period offers a unique opportunity to
reimagine strategies and accelerate progress toward global malaria eradication goals. This review used data from
peer-reviewed articles from scientific databases, reports from reputable organizations, published between 2014-2024..
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INTRODUCTION

Malaria continues to be a leading cause of morbidity and mortality, particularly in low- and middle-income countries
[1,27. According to the World Health Organization (WHO), there were approximately 247 million cases of malaria
globally in 2022, with over 619,000 deaths, predominantly among children under five years in sub-Saharan Africa
[87. Despite significant progress in malaria control over the past two decades, the goal of malaria elimination, as
envisioned in the WHO Global Technical Strategy for Malaria 2016—2030, remains elusive for many countries [4,
5]. The COVID-19 pandemic introduced unprecedented disruptions to global health systems, significantly
impacting malaria control and elimination efforts. Public health resources were diverted toward the pandemic
response, leading to interruptions in the delivery of essential malaria interventions such as insecticide-treated nets
(I'TNs), indoor residual spraying (IRS), and access to effective diagnostic and treatment services [67]. In some
regions, these disruptions resulted in a resurgence of malaria cases and deaths, highlighting the fragility of existing
health systems and the interconnectedness of global health challenges [77]. However, the post-pandemic era also
presents unique opportunities to reinvigorate malaria elimination strategies. The accelerated adoption of digital
health technologies, advancements in vaccine development, and renewed attention to global health security offer a
chance to overcome longstanding barriers [87. Additionally, the lessons learned from the pandemic, particularly in
the areas of community engagement, public-private partnerships, and the importance of robust health systems, can
be leveraged to strengthen malaria elimination programs [97. This review explores the dual impact of the COVID-
19 pandemic on malaria elimination, examining the barriers it imposed and the opportunities it has created. It also
discusses persistent challenges, such as drug and insecticide resistance, weak health systems, and the effects of
climate change on malaria transmission. Finally, it provides strategic recommendations for achieving malaria
elimination in the post-pandemic era, emphasizing the need for innovation, collaboration, and sustained political and
financial commitment.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited


https://rijournals.com/scientific-and-experimental-sciences/
https://doi.org/10.59298/RIJSES/2024/431215
kiu.ac.ug
kiu.ac.ug

https://rijournals.com/scientific-and-experimental-sciences/
METHODOLOGY

This review thoroughly analyzed recent literature and reports on malaria elimination, focusing on the impact of the
COVID-19 pandemic and post-pandemic opportunities. The methodology involved peer-reviewed articles from
scientific databases, reports from reputable organizations, published between 2014-2024. Key information on
barriers, opportunities, and strategic interventions for malaria elimination was extracted, categorized into
challenges during the pandemic, post-pandemic innovations, and persistent barriers. A thematic analysis approach
was applied to identify recurring patterns and gaps in the literature, and recommendations were formulated based
on evidence-backed interventions and expert guidelines. This comprehensive review emphasizes evidence-based
insights and practical recommendations for malaria elimination in the post-pandemic era.

Impact of the COVID-19 Pandemic on Malaria Elimination
The COVID-19 pandemic disrupted public health systems worldwide, significantly affecting malaria elimination
efforts. Its impact extended across prevention, diagnosis, and treatment programs, reversing gains made over
decades.

i Interruption of Control Programs: Preventive measures such as the distribution of insecticide-treated
nets (I'TNs) and indoor residual spraying (IRS) were severely hampered during the pandemic. Lockdowns,
travel restrictions, and supply chain disruptions delayed these critical interventions in many malaria-
endemic regions. For example, global ITN coverage declined in several African countries, leaving millions
at risk of malaria transmission [67].

ii.  Decline in Diagnosis and Treatment. Overburdened healthcare systems diverted resources to combat
COVID-19, reducing the capacity for malaria diagnostics and treatment. Fear of contracting COVID-19
deterred many patients from seeking care at health facilities. This led to undiagnosed and untreated cases,
increasing malaria morbidity and mortality [107].

1il. Increased Vulnerability of High-Risk Populations: Economic hardships brought on by the pandemic
disproportionately affected vulnerable populations in malaria-endemic regions. Loss of income and food
insecurity forced families to prioritize basic survival over healthcare, exacerbating the malaria burden [117].
Migrant populations and conflict-affected regions faced heightened risks due to reduced access to malaria
interventions.

iv.  Funding and Resource Allocation Challenges: Global health funding shifted toward pandemic response
efforts, resulting in reduced financial and logistical support for malaria programs. Many malaria research
and elimination initiatives were deprioritized, creating gaps in long-term strategies and threatening
sustainability [127].

Opportunities in the Post-Pandemic Era
Despite the setbacks, the post-pandemic era offers unique opportunities to revitalize malaria elimination strategies.
The lessons learned from managing COVID-19 and the rapid adoption of innovative technologies provide a
foundation for advancing malaria control.

i. Leveraging Digital Health Technologies: The pandemic accelerated the use of digital health tools,
including mobile health (mHealth) apps, remote monitoring platforms, and artificial intelligence (AI)-based
systems [87]. These tools can enhance malaria surveillance, optimize resource allocation, and improve case
management.

il. Strengthening Disease Surveillance Systems: Real-time data platforms, improved laboratory networks,
and genomic surveillance of malaria parasites are now more widely recognized as essential components of
public health infrastructure. These systems can be adapted to strengthen malaria elimination efforts by
enabling early detection of outbreaks and monitoring drug resistance [137].

1il. Accelerated Vaccine Development. The global focus on vaccine development during the COVID-19
pandemic spurred advancements in immunology and delivery systems. Malaria vaccine research has
benefited from these developments, leading to the deployment of RT'S,S/AS01 and the exploration of next-
generation vaccine candidates.

iv. Renewed International Collaboration: The pandemic underscored the importance of global health
security, encouraging partnerships between governments, international organizations, and the private
sector. These collaborations can support malaria research, funding, and large-scale intervention campaigns.

Persistent Barriers to Malaria Elimination
While the post-pandemic era provides opportunities to enhance malaria elimination strategies, several persistent
barriers continue to threaten progress. Addressing these challenges is essential for achieving global elimination
goals.
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Emergence of Drug and Insecticide Resistance: The rise of resistance to artemisinin-based combination
therapies (ACTs) and insecticides poses a significant challenge. Artemisinin resistance, initially reported in
Southeast Asia, has now been observed in parts of Africa [147]. Similarly, widespread resistance to
pyrethroids, the primary insecticides used in ITNs and IRS, limits the effectiveness of vector control
programs. The lack of new, affordable drugs and insecticides exacerbates this issue [15].

Weak Health Systems in Endemic Regions: Many malaria-endemic countries face challenges related to
inadequate health infrastructure, poorly trained healthcare workers, and limited access to diagnostic tools
and treatments. These systemic weaknesses were further exposed during the COVID-19 pandemic,
underscoring the need for resilient healthcare systems capable of sustaining malaria elimination efforts [87].
Socioeconomic and Political Challenges: Poverty, political instability, and armed conflicts in endemic
regions hinder the implementation of malaria interventions. Populations in conflict zones often lack access
to preventive measures, diagnostic services, and treatments, leading to a higher disease burden [167.
Moreover, inadequate funding for malaria programs in resource-limited settings remains a critical barrier.
Climate Change and Malaria Transmission: Global climate change is altering malaria transmission
dynamics. Rising temperatures and changing precipitation patterns are expanding malaria transmission
zones to previously non-endemic areas, including higher altitudes and temperate regions [27]. These
changes complicate control strategies and require adaptation to new epidemiological patterns.

Strategic Recommendations for Malaria Elimination

Overcoming the barriers to malaria elimination requires a multi-pronged approach that integrates innovative tools,
robust policies, and sustained collaboration.

1.

il.

1il.

Integration of Multisectoral Approaches: Effective malaria elimination strategies should combine vector
control, vaccination, and community-based interventions. Cross-sector collaboration between health,
education, and environmental agencies is essential to address the social determinants of malaria [177].
Enhancing Community Engagement. Community participation is vital for the success of malaria
programs. Educating communities about malaria prevention and treatment, training local health workers,
and involving community leaders in program design and implementation can improve the reach and efficacy
of interventions [187].
Innovating Vector Control Strategies: Developing new insecticides and implementing alternative vector
control measures, such as spatial repellents and larval source management, are critical to counteract
resistance. Genetically modified mosquitoes, designed to reduce vector populations or inhibit parasite
transmission, hold promise as a future solution [197].
Sustained Funding and Political Commitment: Securing long-term funding for malaria elimination
initiatives is imperative. Governments must prioritize malaria in national health agendas and collaborate
with international organizations, private sectors, and philanthropic groups to ensure adequate resources.
CONCLUSION

The post-pandemic era marks a pivotal moment for malaria elimination. While the COVID-19 pandemic imposed
significant setbacks, it also highlighted the resilience and adaptability of global health systems. By leveraging
technological innovations, strengthening health infrastructure, and fostering international collaboration, it is
possible to overcome persistent barriers and accelerate progress toward malaria eradication. Achieving this goal will
require sustained political will, financial commitment, and community engagement to ensure that no one is left
behind in the fight against malaria.
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