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Vector-borne diseases result from the transmission of pathogens, including bacteria,
parasites or viruses, by different hematophagous insects such as mosquitoes, phlebotomine
sandflies, black flies, ticks, fleas, lice and triatomines, among others [1]. These vectors can
transmit infectious pathogens between humans, animals, and vice versa throughout their
lifetime with each bite or subsequent ingestion of blood [2].

These diseases account for over 17% of all global infectious diseases and cause more
than 700,000 deaths per year [3]. Vector control is the primary method of combating these
diseases, as there are often no alternative drug treatments or vaccines available [4]. Another
approach is addressing the interactions between pathogens, hosts and the environment,
which are crucial in understanding the emergence or re-emergence of these diseases [5].

Culicid mosquitoes are the most significant biological vectors in terms of morbidity
and mortality associated with vector-borne diseases. Globally, there are an estimated
219 million cases of malaria transmitted by anopheline mosquitoes, causing more than
400,000 deaths per year. Aedes mosquitoes are responsible for the transmission of dengue,
the most prevalent viral infection, along with other arboviruses such as Zika, Chikungunya
and Mayaro, which have spread in recent years. The situation with West Nile virus (mainly
linked to Culex mosquitoes) is similar, and this zoonosis is now considered endemic not
only in the original foci in Africa, but also in other continents such as Europe and the
Americas [3]. Also noteworthy is the presence of sandflies and ticks, both of which are
implicated in the transmission of diseases that significantly impact humans. Among the
most important diseases associated with them are leishmaniosis and phlebovirus infections,
as well as Lyme encephalitis/disease and Crimean—Congo hemorrhagic fever, respectively.

The transmission of a wide range of vector-borne diseases is being influenced by
climate change as vectors move to latitudes and altitudes higher than those that were
previously reported [6].

The aim of this Special Issue was to bring together various studies about the presence
of vectors, the spread and causes of vector-borne diseases, and vector-pathogen interactions
including bionomic studies, surveillance projects and control experiences, among others. A
study conducted by Wang et al. [7] found that high doses of X-rays could be used to reduce
the sterility of Ae. albopictus males in a laboratory setting. However, they had no effect
on egg numbers but did significantly reduce the survival time and hatching rate. Claver
et al. [8] reported relatively modest vector competence for Aedes aegypti in Vientiane, Lao
PDR, to transmit the Asian and ECSA-IOL lineages of chikungunya virus, which may be in-
fluenced by the longevity and density of female mosquitoes. Leandro et al. [9] evaluated the
spatial and temporal association between vector infestation and the occurrence of dengue
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cases and reported a dynamic pattern indicating significant risks in certain areas of Foz do
Iguacu, Brazil, based on the entomological-virological index, while entomological indices
were not effective in measuring dengue risk. Another study tested the efficacy of modifica-
tions to sewerage structures as an alternative to the use of biocides to prevent the breeding
of Culex pipiens and Aedes albopictus in Barcelona, Spain [10]. Placing a concrete layer
on the bottom of the sand sewers to prevent water accumulation completely eliminated
mosquito breeding and, therefore, the need for biocides in the modified structures. Moreno-
Gomez et al. [11] evaluated the effectiveness of the insecticide pyrethroid transfluthrin in
providing protection against A. albopictus bites in humans, reporting high protection with
mosquito mortality declining rapidly. In their comprehensive review, Morchon et al. [12]
shed light on the epidemiological landscape of heartworm disease in Europe, uncovering its
alarming spread and establishment as an endemic condition. The authors discuss a diverse
array of dirofilariosis vectors and highlight key factors fueling this expansion, such as cli-
mate change, the emergence of new vectors, pet mobility, urbanization and the proliferation
of irrigated crop regions. Gonzalez et al. [13] providing new records for the Dominican
catalogue of Diptera (Culex salinarius for the Greater Antilles, Culicoides jamaicensis for
Hispaniola, and Culicoides haitiensis and Culicoides borinqueni for the Dominican Republic)
consisting of the first COI DNA sequences available from different Diptera in GenBank.
They discussed the spatial distribution, feeding preferences, and diagnostic features of
closely related specimens in the Caribbean region. Guillot et al. [14] demonstrated that
active sentinel surveillance of nymphal ticks provides a sustainable system for tracking
enzootic risk for Lyme disease in southern Quebec. Lastly, Alevi et al. [15] presented the
state-of-the-art taxonomy of the entire subfamily Triatominae, highlighting the transition
from classical studies to the use of integrative taxonomy.

Author Contributions: R. M. wrote the first draft of this editorial, and all authors edited the manuscript.
All authors have read and agreed to the published version of the manuscript.

Acknowledgments: We are grateful to the contributing authors, to the anonymous referees, and
to the Editorial Staff of Pathogens for their excellent and tireless work, which made this Special
Issue possible.

Conflicts of Interest: The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

References

1. Chala, B.; Hamde, F. Emerging and Re-emerging Vector-Borne Infectious Diseases and the Challenges for Control: A Review.
Front. Public Health 2021, 9, 715759. [CrossRef] [PubMed]

2. Franklinos, L.H.; Jones, K.E.; Redding, D.W.; Abubakar, I. The effect of global change on mosquito-borne disease. Lancet Infect.
Dis. 2019, 19, e302—e312. [CrossRef] [PubMed]

3. World Health Organization. Enfermedades Transmitidas por Vectores. Available online: https://www.who.int/es/news-room/
fact-sheets/detail /vector-borne-diseases (accessed on 30 May 2023).

4. Wilson, A.L.; Courtenay, O.; Kelly-Hope, L.A.; Scott, TW.; Takken, W.; Torr, S.J.; Lindsay, S.W. The importance of vector control
for the control and elimination of vector-borne diseases. PLoS Negl. Trop. Dis. 2020, 14, e0007831. [CrossRef] [PubMed]

5. Huntington, M.K,; Allison, J.; Nair, D. Emerging Vector-Borne Diseases. Am. Fam. Physician 2016, 94, 551-557. [PubMed]

6. Semenza, ].C.; Suk, J.E. Vector-borne diseases and climate change: A European perspective. FEMS Microbiol. Lett. 2018, 365,
fnx244. [CrossRef] [PubMed]

7. Wang, L.-M,; Li, N,; Ren, C.-P;; Peng, Z.-Y; Lu, H.-Z; Li, D.; Wu, X.-Y; Zhou, Z.-X.; Deng, ].-Y.; Zheng, Z.-H.; et al. Sterility of
Aedes albopictus by X-ray Irradiation as an Alternative to y-ray Irradiation for the Sterile Insect Technique. Pathogens 2023, 12, 102.
[CrossRef] [PubMed]

8.  Calvez, E.; Miot, E.F,; Keosenhom, S.; Vungkyly, V.; Viengphouthong, S.; Bounmany, P.; Brey, P.T.; Marcombe, S.; Grandadam, M.
Low Transmission of Chikungunya Virus by Aedes aegypti from Vientiane Capital, Lao PDR. Pathogens 2023, 12, 31. [CrossRef]
[PubMed]

9. Leandro, A.D.S.; Ayala, M.].C.; Lopes, R.D.; Martins, C.A.; Maciel-De-Freitas, R.; Villela, D.A.M. Entomo-Virological Aedes

aegypti Surveillance Applied for Prediction of Dengue Transmission: A Spatio-Temporal Modeling Study. Pathogens 2022, 12, 4.
[CrossRef] [PubMed]


https://doi.org/10.3389/fpubh.2021.715759
https://www.ncbi.nlm.nih.gov/pubmed/34676194
https://doi.org/10.1016/S1473-3099(19)30161-6
https://www.ncbi.nlm.nih.gov/pubmed/31227327
https://www.who.int/es/news-room/fact-sheets/detail/vector-borne-diseases
https://www.who.int/es/news-room/fact-sheets/detail/vector-borne-diseases
https://doi.org/10.1371/journal.pntd.0007831
https://www.ncbi.nlm.nih.gov/pubmed/31945061
https://www.ncbi.nlm.nih.gov/pubmed/27929218
https://doi.org/10.1093/femsle/fnx244
https://www.ncbi.nlm.nih.gov/pubmed/29149298
https://doi.org/10.3390/pathogens12010102
https://www.ncbi.nlm.nih.gov/pubmed/36678450
https://doi.org/10.3390/pathogens12010031
https://www.ncbi.nlm.nih.gov/pubmed/36678379
https://doi.org/10.3390/pathogens12010004
https://www.ncbi.nlm.nih.gov/pubmed/36678352

Pathogens 2023, 12, 797 30f3

10.

11.

12.

13.

14.

15.

Montalvo, T.; Higueros, A.; Valsecchi, A.; Realp, E.; Vila, C.; Ortiz, A.; Peracho, V.; Figuerola, ]. Effectiveness of the Modification
of Sewers to Reduce the Reproduction of Culex pipiens and Aedes albopictus in Barcelona, Spain. Pathogens 2022, 11, 423. [CrossRef]
[PubMed]

Moreno-Gémez, M.; Miranda, M. A.; Bueno-Mari, R. To Kill or to Repel Mosquitoes? Exploring Two Strategies for Protecting
Humans and Reducing Vector-Borne Disease Risks by Using Pyrethroids as Spatial Repellents. Pathogens 2021, 10, 1171. [CrossRef]
[PubMed]

Morchoén, R.; Montoya-Alonso, J.A.; Rodriguez-Escolar, I.; Carretén, E. What Has Happened to Heartworm Disease in Europe in
the Last 10 Years? Pathogens 2022, 11, 1042. [CrossRef] [PubMed]

Gonzélez, M.A.; Bravo-Barriga, D.; Rodriguez-Sosa, M.A.; Rueda, J.; Frontera, E.; Alarcon-Elbal, P.M. Species Di-versity, Habitat
Distribution, and Blood Meal Analysis of Haematophagous Dipterans Collected by CDC-UV Light Traps in the Dominican
Republic. Pathogens 2022, 11, 714. [CrossRef] [PubMed]

Guillot, C.; Bouchard, C.; Buhler, K.; Dumas, A.; Milord, F,; Ripoche, M.; Pelletier, R.; Leighton, P.A. Sentinel Surveillance
Contributes to Tracking Lyme Disease Spatiotemporal Risk Trends in Southern Quebec, Canada. Pathogens 2022, 11, 531.
[CrossRef] [PubMed]

Alevi, K.C.C.; de Oliveira, J.; da Silva, R.D.; Galvao, C. Trends in Taxonomy of Chagas Disease Vectors (Hemiptera, Reduviidae,
Triatominae): From Linnaean to Integrative Taxonomy. Pathogens 2021, 10, 1627. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/pathogens11040423
https://www.ncbi.nlm.nih.gov/pubmed/35456098
https://doi.org/10.3390/pathogens10091171
https://www.ncbi.nlm.nih.gov/pubmed/34578203
https://doi.org/10.3390/pathogens11091042
https://www.ncbi.nlm.nih.gov/pubmed/36145474
https://doi.org/10.3390/pathogens11070714
https://www.ncbi.nlm.nih.gov/pubmed/35889959
https://doi.org/10.3390/pathogens11050531
https://www.ncbi.nlm.nih.gov/pubmed/35631052
https://doi.org/10.3390/pathogens10121627
https://www.ncbi.nlm.nih.gov/pubmed/34959582

	References

