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Introduction

Vector-borne parasites represent a significant and persistent
challenge in the field of global health. Transmitted to humans
and animals through arthropod vectors such as mosquitoes,
ticks, and sandflies, these parasites are responsible for a
spectrum of disecases, including malaria, leishmaniasis,
Chagas disease, and African trypanosomiasis [1, 2, 3, 4].
Despite advancements in medical science and public health
infrastructure, vector-borne parasitic diseases continue
to thrive, particularly in tropical and subtropical regions,
exacerbated by socio-economic disparities, environmental
changes, and global travel.

A Diverse Cast of Parasites and Vectors

The term “vector-borne parasites” encompasses a wide array
of parasitic organisms from different taxonomic groups.
Protozoan parasites such as Plasmodium spp. (malaria),
Leishmania spp. (leishmaniasis), Trypanosoma cruzi (Chagas
disease), and Trypanosoma brucei (sleeping sickness) are
among the most studied. These parasites have evolved intricate
life cycles that involve both vertebrate hosts and invertebrate
vectors. The efficiency of these vectors—primarily mosquitoes
(Anopheles, Aedes), sandflies (Phlebotomus, Lutzomyia),
kissing bugs (Triatoma), and tsetse flies (Glossina)—in
transmitting infections underscores their central role in the
epidemiology of these diseases [5, 6, 7].

Public Health Impact and Disease Burden

Vector-borne parasitic diseases remain a leading cause of
morbidity and mortality worldwide. Malaria alone accounted
for over 600,000 deaths in 2023, with Sub-Saharan Africa
bearing the brunt. Beyond mortality, these diseases inflict
long-term health consequences, economic burden, and loss
of productivity, perpetuating cycles of poverty in endemic
regions. Moreover, emerging drug and insecticide resistance
pose additional threats to current control efforts.

Environmental and Social Determinants

Climate change, urbanization, deforestation, and global travel
significantly influence the distribution of vectors and the
parasites they carry. Warming temperatures have expanded
the geographical range of mosquitoes, introducing diseases
such as malaria and dengue fever into previously unaffected
regions. Poor housing conditions, lack of access to healthcare,

and inadequate vector control infrastructure further aggravate
the spread and persistence of these diseases, especially in
resource-limited settings.

Technological Advances and Future Directions

Recent advances in molecular diagnostics, genomics, and
vector surveillance have enhanced our understanding of
vector-parasite-host interactions. Tools such as CRISPR gene
editing and paratransgenesis (modifying vector symbionts
to disrupt transmission) hold promise for future control
strategies. The development of vaccines, such as RTS,S for
malaria, although modestly effective, marks a step forward in
preventive medicine. Integrated vector management (IVM),
combining environmental, biological, and chemical control
methods, remains a cornerstone of control programs [8, 9, 10].

Call for a Holistic Approach

The complexity of vector-borne parasitic diseases demands
a holistic, multidisciplinary approach. Effective control
and eventual eradication require coordinated efforts from
entomologists, parasitologists, epidemiologists, public health
professionals, and policy-makers. Community engagement,
health education, and international cooperation are vital to
ensure sustainability and equity in intervention strategies.

Conclusion

Vector-borne parasites epitomize the intricate interplay between
biology, environment, and society. As global landscapes continue
to shift, so too will the challenges posed by these persistent
pathogens. By embracing innovation, strengthening public health
systems, and fostering global collaboration, we can move closer
to reducing the burden of vector-borne parasitic diseases and
ensuring a healthier future for vulnerable populations.
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