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Chikungunya, zika, and dengue: Three neglected re-emerging Aedes-borne diseases 

Dear Editor; 

Vector-borne and zoonotic infections (VBZI) should be considered a 
serious biological threat to humans that can affect global travel. Vector- 
borne diseases originate from non-human vertebrates, especially live
stock, as well as wildlife animals that can be transmitted to humans. 
There are approximately 2.5 billion cases as well as 2.7 million deaths 
from zoonotic diseases worldwide, not including economic losses [1]. 
Although emerging vector-borne diseases mainly affect developing 
countries, these infectious agents do not spare richer regions due to 
travel, migration, and climate change, as well as other multiple impli
cated factors. However, it is obvious that the diversity of geographical 
differences as well as economic status mainly influence the distribution 
of zoonotic and vector-borne emerging tropical infectious diseases in the 
world [2]. Rapid control as well as global elimination of these diseases 
requires measures such as evidence-based surveillance, veterinary 
medicine, herd immunization, and other countermeasures. 

According to the World Health Organization (WHO) in recent years, 
the growing recognition of Aedes-borne viruses particularly chikungu
nya virus, zika virus, as well as dengue virus has become a global 
concern across the world, especially in West Africa [3]. Unfortunately, 
due to lack of vector-borne disease surveillance, there is no a compre
hensive knowledge about the arboviral diseases, accordingly these are 
lurking behind the malaria. Underestimation of arboviral diseases may 
lead to misdiagnosis as well as unnecessary health care expenditures, 
especially in febrile illnesses suspicious to malaria. Thus, there is an 
urgent need to better understanding about the epidemiology of arboviral 
transmission using implementation some strategies such as nationwide 
surveillance system, detection of relevant vectors, and also recognition 
of high transmission risk areas to establish travel ban rules. 

Developing countries are more affected by emerging arboviral dis
eases for reasons including high poverty, rapid urbanization, vector 
habitat, climate changes, poorly documented epidemiology of these 
infectious agents, as well as travels [4]. In addition, the emergence of 
vector-borne zoonotic diseases can even co-circulate and co-infest a 
large portion of residents in such regions as Africa [5]. This may obscure 
medical suspicion, as the clinical manifestations and symptoms of many 
of these pathogens may overlap; as expected, coinfection between 
arboviral pathogens e.g. dengue virus and SARS-CoV-2 variants is also 
now increasingly reported, exacerbating the current situation [6,7]. 

Zika virus (ZIKV) is an arthropod-associated virus that has been 
sporadically identified from infested mosquitoes and humans in sub- 
Saharan Africa and Southeast Asia over the past 60 years [8]. Never
theless, ZIKV outbreaks were reported from Micronesia and Latin 
America in short-span [9]. ZIKV infection may be easily misdiagnosed 
with dengue fever, Japanese encephalitis, as well as other 
arthropod-borne diseases in the absence of exclusive serological assays 
[10]. However, the increase in Guillain–Barré syndrome (GBS) and 

microcephaly is strong evidence for the emergence of ZIKV in new areas. 
Since the virus has spread around the world, healthcare authorities need 
to launch national boundaries, medical disciplines, as well as wide
spread awareness of the clinical manifestations of ZIKV and the Aedes 
aegypti mosquito. 

Dengue virus is considered as another Aedes-borne disease, and 
several outbreaks of this infectious disease have been reported from 
South Asia and Latin America [11]. According to the literature, dengue 
virus has so far affected nearly 390 million people across the world [12]. 
Tropical countries with high population density, unplanned urbaniza
tion, as well as humid climates experience more severe outbreaks. 
During monsoon season, the re-emergence of dengue is associated with 
over-burdened health care systems, particularly in developing countries, 
where there is a vulnerable healthcare system with high population 
density [13]. Furthermore, chronological congruence of the monsoon 
season with the SARS-CoV-2 Omicron variant wave leads to catastrophe 
in healthcare facilities in tropical as well as subtropical regions. We 
hypothesize that coinfection could mask this suspicion due to the simi
larity in laboratory features and symptoms between dengue fever and 
COVID-19 [14]. 

Chikungunya virus (CHIKV) is an arthropod-borne virus transmitted 
to susceptible individuals by Aedes aegypti and Ae. Albopictus mosqui
toes. The first Chikungunya outbreak was reported from Tanzania in 
1952 [15]. Further sporadic outbreak was detected from Africa and Asia 
in 1950s–1960s; subsequently, there was a global distribution of CHIKV 
in 2000s [9,16]. According to the literature, there are four different 
genotypes of CHIKV: Asian, West African, East/Central/South African 
(ECSA), and Indian Ocean Lineage (IOL) [17]. Harapan et al. recently 
revealed the globalization of Chikungunya due to the spread of the ECSA 
sub-lineage worldwide [18]. 

Approximately 3.9 billion people from 120 different territories 
appear to be at risk from these three major arboviruses [19]. Buchwald 
et al. suggested that the epidemiology of arboviral disease has shifted; 
widespread Ae. Albopictus mosquito to human transmission plays an 
important role in the re-emergence of arthropod-related outbreak in 
non-endemic regions [20]. In the current situation, it is necessary to 
monitor and control the arbovirus diseases. There are several gaps in 
vector surveillance, identification of Aedes-borne viruses, and distribu
tion of Aedes vectors. Understanding the epidemiologic changes as well 
as the ecology of Aedes-vector sheds light on a new approach for pre
dicting further outbreaks of Aedes-borne diseases in non-endemic areas. 

Finally, there is an enlightening shift in the epidemiology of Aedes- 
borne diseases. In general, new outbreaks have occurred in urban 
areas and compared to previous observational studies, we are experi
encing an increase in seroprevalence. Ae. aegypti and Ae. Albopictus play 
a critical role in the exacerbation of arboviral-related outbreaks. Rapid 
urbanization, climate change, and suitable habitat for arbovirus vectors 

Contents lists available at ScienceDirect 

Annals of Medicine and Surgery 

journal homepage: www.elsevier.com/locate/amsu 

https://doi.org/10.1016/j.amsu.2022.104415 
Received 7 August 2022; Accepted 12 August 2022   

www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2022.104415
https://doi.org/10.1016/j.amsu.2022.104415
https://doi.org/10.1016/j.amsu.2022.104415
http://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Medicine and Surgery 81 (2022) 104415

2

all seem to have combined effects in the globalization of Aedes-borne 
disease in non-tropical regions. Vector surveillance is likely to reflect 
the risk of arboviral disease and evaluate effective control strategies to 
rapidly combat Aedes-borne diseases. 

Ethical approval 

Not applicable for this study. 

Sources of funding 

None. 

Author contribution 

Mohsen Karbalaei: Writing and Editing the draft. 
Masoud Keikha: Study design, data collection, Writing and Editing 

the draft. 
All authors read and approved the final version of the manuscript. 

Registration of research studies  

1. Name of the registry: Not applicable.  
2. Unique Identifying number or registration ID: Not applicable.  
3. Hyperlink to your specific registration (must be publicly accessible 

and will be checked): Not applicable. 

Guarantor 

All the authors of this paper accept full responsibility for the work 
and/or the conduct of the study, had access to the data, and controlled 
the decision to publish. 

Consent 

Not applicable for this study. 

Provenance and peer review 

Not commissioned, externally peer reviewed. 

Declaration of competing interest 

There is no conflict of interest. 

Acknowledgement 

None. 

References 

[1] W.A. Gebreyes, J. Dupouy-Camet, M.J. Newport, C.J. Oliveira, L.S. Schlesinger, Y. 
M. Saif, et al., The global one health paradigm: challenges and opportunities for 
tackling infectious diseases at the human, animal, and environment interface in 
low-resource settings, PLoS Neglected Trop. Dis. 8 (11) (2014), e3257. 

[2] A.J. Rodriguez-Morales, A.E. Paniz-Mondolfi, Á.A. Faccini-Martínez, A.F. Henao- 
Martínez, J. Ruiz-Saenz, M. Martinez-Gutierrez, et al., The Constant Threat of 
Zoonotic and Vector-Borne Emerging Tropical Diseases: Living on the Edge, 
Frontiers Media SA, 2021, 676905. 

[3] WHO Dengue and Severe Dengue. Fact Sheet 2019.(accessed 12/11/19). 
[4] G. Kuno, The absence of yellow fever in Asia: history, hypotheses, vector dispersal, 

possibility of YF in Asia, and other enigmas, Viruses 12 (12) (2020) 1349. 
[5] A.E. El-Qushayri, A.M.A. Kamel, A. Reda, S. Ghozy, Does dengue and COVID-19 co- 

infection have worse outcomes? A systematic review of current evidence, Rev. 
Med. Virol. (2022) e2339. 

[6] V. Thakur, P. Thakur, R.K. Ratho, Nipah Outbreak: is it the beginning of another 
pandemic in the era of COVID-19 and Zika, Brain Behav. Immun. 99 (2022) 25. 

[7] M.M. Patwary, M.Z. Haque, M. Bardhan, A.J. Rodriguez-Morales, COVID-19 and 
Dengue co-epidemic during the second wave of the pandemic in Bangladesh: a 
double blow for an overburdened healthcare system, Disaster Med. Public Health 
Prep. (2022) 1–7. 

[8] R.S. Azevedo, M.T. Araujo, A.J. Martins Filho, C.S. Oliveira, B.T. Nunes, A.C. Cruz, 
et al., Zika virus epidemic in Brazil. I. Fatal disease in adults: clinical and labo
ratorial aspects, J. Clin. Virol. 85 (2016) 56–64. 

[9] J.A. Cardona-Ospina, V. Henao-SanMartin, W.F. Acevedo-Mendoza, K.M. Nasner- 
Posso, D.F. Martínez-Pulgarín, A. Restrepo-López, et al., Fatal Zika virus infection 
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