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ABSTRACT

Malaria remains a critical public health challenge in East Africa, with endemic transmission in many regions.
Recent trends, however, show an alarming rise in imported malaria cases—wherein individuals contract malaria in
endemic areas and transport it to regions with lower or no endemicity. This review examines the epidemiology of
imported malaria in East Africa, with a focus on contributing factors such as international travel, migration, and
inadequate vector control. The fatality rates associated with imported malaria, often driven by delayed diagnosis,
drug resistance, and limited healthcare resources, are explored in depth. The review highlights the risk factors for
imported malaria, including the role of expatriates, tourists, refugees, and migrants in the cross-border
transmission of malaria. In particular, non-immune individuals such as travelers are highly susceptible to severe
disease, often leading to fatalities when treatment is delayed. In addition, the review discusses the complex
transmission dynamics that arise from overlapping malaria transmission zones within East Africa, further
complicating efforts to distinguish domestic from imported cases. Management strategies to combat imported
malaria, including strengthening surveillance systems at entry points, enhancing diagnostic capabilities, and
ensuring access to effective treatments, are outlined. The importance of cross-border collaboration between East
African nations to harmonize malaria control strategies is emphasized. Additionally, the review identifies future
research directions, including the need for more detailed epidemiological studies, ongoing drug resistance
monitoring, and policy development to address the complexities of imported malaria. This comprehensive analysis
underscores the significance of addressing imported malaria as a critical element in the broader fight against the
disease, highlighting the need for tailored strategies to mitigate its impact on healthcare systems and prevent
further transmission in East Africa.
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INTRODUCTION

Malaria is a life-threatening disease caused by Plasmodium parasites, transmitted to humans through the bites of
infected female Anopheles mosquitoes [17]. Despite concerted global efforts to reduce its prevalence, malaria
continues to be a significant public health challenge, particularly in sub-Saharan Africa. East Africa, in particular,
remains one of the most affected regions, with endemic transmission sustained in numerous areas. Countries such
as Uganda, Kenya, Tanzania, and Ethiopia experience high malaria transmission rates due to conducive climatic
conditions, socio-economic factors, and challenges in healthcare infrastructure.

In recent years, there has been a noticeable increase in imported malaria cases, wherein individuals acquire the
infection in endemic regions and transport it to areas with lower endemicity or even non-endemic regions [27].
These cases are typically introduced by travelers, migrants, or returning residents who have spent time in malaria-
endemic regions and subsequently move to areas where malaria transmission is either minimal or non-existent.
This trend is concerning as it introduces new complexities to efforts aimed at controlling malaria within East
Africa and globally [37.

The importation of malaria brings forth a unique set of challenges, particularly in terms of transmission control,
healthcare burden, and the effectiveness of current public health strategies. Imported malaria cases may result in
localized outbreaks in areas where malaria had previously been under control or eliminated. Furthermore, these
cases place additional pressure on healthcare systems that are already dealing with the endemic disease burden.
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Managing imported malaria is also complicated by the fact that such cases often involve individuals who may not
be immediately suspected of carrying malaria due to their travel history, leading to delays in diagnosis and
treatment [4].
Fatalities resulting from imported malaria are also of great concern, as individuals may present with more severe
forms of the disease, particularly when infected with Plasmodium falciparum, the deadliest malaria parasite species.
The delayed diagnosis, particularly in non-endemic areas where healthcare providers may be less familiar with the
disease, can lead to severe complications and increased mortality rates [57].
This review aims to explore the epidemiology of imported malaria cases in East Africa, identifying key factors
contributing to the increasing trend. It will delve into the causes of imported malaria, including travel patterns,
migration, and the role of globalization. The review will also analyze fatality rates linked to these cases and
discuss the impact on healthcare systems in East Africa. Finally, it will provide an overview of the strategies being
implemented or proposed to manage and mitigate the impact of imported malaria cases, including public health
interventions, surveillance measures, and international collaboration aimed at reducing cross-border transmission
re7.
Through this comprehensive analysis, the review seeks to highlight the importance of addressing imported
malaria cases as a critical component of the broader fight against malaria, and the need for tailored prevention and
management strategies to control both endemic and imported malaria within East Africa and beyond [77.

Epidemiology of Imported Malaria in East Africa
Imported malaria is a significant public health issue in East Africa, driven by its geographic proximity to malaria-
endemic areas and the high volume of international travel, migration, and trade. Countries like Kenya, Tanzania,
Uganda, and Rwanda are particularly vulnerable due to continuous mobility, whether for work, tourism, or
refugee movements. Distinguishing between domestic and imported cases is increasingly challenging due to the
varied transmission intensities across different areas [87. Key drivers of imported malaria include geographical
proximity to malaria-endemic zones, international travel and migration, refugee and displaced populations, and
populations most at risk. Expatriates and tourists, returning migrants, and refugees and asylum seekers are key
populations at risk. Transmission dynamics and challenges in East Africa include overlapping transmission zones,
challenges in surveillance and case reporting, and the majority of imported malaria cases being caused by
Plasmodium falciparum, the deadliest species of malaria parasite. Implications for malaria control include
reintroduction into controlled areas, cross-border collaboration between East African countries and neighboring
high-transmission regions, and strengthening health systems [97. Improved surveillance, diagnostic capabilities,
and treatment availability are critical for managing imported malaria, and public health authorities need to
enhance reporting systems to accurately track imported cases and ensure prompt treatment to prevent further
transmission. Effective management requires robust cross-border collaboration, improved health systems, and
targeted interventions to mitigate the impact of imported cases [107].

Risk Factors for Imported Malaria

Several factors contribute to the rise in imported malaria in East Africa:
International Travel: Increased global travel has amplified the risk of importing malaria. Non-residents traveling
to endemic regions and failing to take preventive measures such as prophylactic medication or mosquito repellents
are susceptible to the disease [117].
Migration and Displacement: East Africa has experienced numerous instances of political instability, leading to
the displacement of populations. Refugees moving from malaria-endemic areas are likely to carry the disease into
areas with lower transmission or well-controlled malaria programs [127].
Inadequate Vector Control: Imported malaria is exacerbated by insufficient vector control measures at points of
entry, including airports, seaports, and border posts. Additionally, migration from rural to urban areas within
countries can introduce malaria to places where control measures are insufficient.
Climate and Environmental Factors: Climate variability, such as increased rainfall and flooding, can create
suitable environments for malaria vectors in areas that were previously non-endemic, compounding the threat of
imported malaria [137].

Fatality and Severity of Imported Malaria Cases
The fatality rates associated with imported malaria are often high, particularly when diagnosis and treatment are
delayed. In East Africa, malaria-related fatalities are most common among non-immune travelers who have not
been exposed to malaria before, such as tourists and expatriates [147]. The severity of imported cases often
escalates due to the delayed onset of symptoms after return from endemic regions, leading to late diagnosis and
treatment.
Several challenges exacerbate the fatality risk:
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Delayed Diagnosis: Healthcare workers in low-endemic areas may not immediately suspect malaria, resulting in
diagnostic delays. Imported malaria cases often present atypically, leading to misdiagnosis.

Drug Resistance: Resistance to antimalarial drugs, particularly artemisinin-based combination therapies (ACTs),
is emerging in East Africa. This reduces the effectiveness of treatment, increasing the risk of severe complications
and death.

Inadequate Health Systems: Under-resourced healthcare systems in rural and border areas struggle to cope with
imported malaria cases, often lacking rapid diagnostic tests, ACTs, or intensive care units for severe cases [15].
Lack of Immunity: Populations in low-endemic areas of East Africa, including urban centers, are often less
immune to malaria. When exposed through imported cases, these populations experience higher rates of severe
disease and mortality.

Management and Control of Imported Malaria
Addressing imported malaria in East Africa requires a multifaceted approach, combining public health
surveillance, prompt diagnosis and treatment, and vector control efforts.
Strengthening Surveillance Systems: Surveillance at entry points, including airports, seaports, and border
crossings, is essential for identifying imported malaria cases [167]. Passive surveillance systems need to be
complemented by active case detection in high-risk populations, such as returning migrants and travelers.
Enhancing Diagnostic Capabilities: Early and accurate diagnosis of malaria is crucial to reducing fatalities.
Healthcare providers should be trained to recognize the symptoms of malaria in non-endemic areas and equipped
with rapid diagnostic tests (RDTs). Travel history should be routinely assessed during patient intake.
Prevention Strategies for Travelers: Public health authorities in East Africa should promote education
campaigns targeting travelers, especially those visiting malaria-endemic regions. This includes advice on the use
of prophylactic antimalarial drugs, insect repellents, and bed nets.
Improving Access to Treatment: Ensuring widespread availability of effective antimalarial medications,
including ACTs, is critical. Healthcare systems in non-endemic areas should be prepared for severe cases and have
referral mechanisms in place for intensive care when needed.
Cross-Border Collaboration: Regional cooperation between East African nations is necessary to address the issue
of imported malaria. Coordinated efforts, such as the sharing of surveillance data and harmonized malaria
prevention strategies, can help control cross-border transmission [17].

Future Directions and Research Gaps

To better manage imported malaria cases in East Africa, further research is needed in the following areas:
Epidemiological Studies: Detailed studies are needed to differentiate between domestic and imported malaria
cases. Improved data collection and analysis can help identify high-risk populations and regions more susceptible
to imported malaria.
Drug Resistance Monitoring: Ongoing surveillance of drug resistance patterns is essential to ensure that

treatment protocols remain effective. Research should focus on the impact of imported malaria on the spread of

resistant strains across borders.
Public Health Policy: Policymakers need to focus on developing robust national and regional strategies to
mitigate the threat of imported malaria, including policies that target both endemic and non-endemic regions.
CONCLUSION
The increasing trend of imported malaria cases in East Africa poses a significant challenge to the region's efforts
to control the disease. Factors such as international travel, migration, and inadequate vector control at borders
have heightened the risk of introducing malaria into areas with lower transmission or non-endemic zones. The
severity of these imported cases is often amplified by delayed diagnosis, drug resistance, and insufficient healthcare
infrastructure, leading to higher fatality rates, especially among non-immune individuals like expatriates, tourists,
and displaced populations. Effectively managing imported malaria requires a multi-pronged approach, involving
strengthened surveillance systems, enhanced diagnostic capabilities, and better access to treatment. Additionally,
cross-border collaboration is essential to reduce the risk of malaria reintroduction in areas where the disease is
under control. Preventative measures for travelers, improved vector control, and increased public awareness are
also critical in curbing the spread of imported malaria. Future research should focus on distinguishing between
imported and domestic malaria cases, monitoring drug resistance, and developing comprehensive public health
policies that address the complexities of imported malaria. By implementing targeted interventions and
strengthening regional cooperation, East Africa can reduce the burden of imported malaria and move closer to
achieving malaria elimination goals.
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