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Introduction
Dengue fever (DF) is a vector-borne viral infection 
posing a substantial global health challenge.1 Dengue 
virus (DENV) is the causative agent of dengue fever 
(DF), a globally significant arboviral infection. Severe 
manifestations, including dengue hemorrhagic fever 
(DHF), can occur.2 The incidence of DF has exhibited 
a marked escalation over the past two decades, with a 
dramatic surge in reported cases to the WHO from 500
000 in 2000 to 5.2 million in 2019. Mortality associated 
with DF has experienced a dramatic quadrupling between 
2015 and 2019, escalating from 960 to 4032 fatalities.3 

Approximately 3.9 billion individuals reside in countries 
endemic for dengue, including Afghanistan and Pakistan, 
which share a land border with Iran. 

Epidemiology
The endemicity of DENV in neighboring countries, 
such as Afghanistan and Pakistan, which share a border 
with Iran, is considered a significant risk factor for the 
potential introduction and subsequent spread of the virus 
into Iran.4 DENV emerged as a public health concern in 
Iran in 2008 following the index case of dengue fever, 
identified in a patient with a history of recent travel to 
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Abstract
Dengue fever (DF), caused by the dengue virus (DENV), is a major global health issue, exhibiting 
a significant rise in incidence and mortality over recent decades. Aedes aegypti and Aedes 
albopictus have been identified as the primary vectors responsible for the transmission of the 
virus. The disease is spreading notably in regions adjacent to endemic areas. Iran, sharing 
borders with dengue-endemic countries like Pakistan and Afghanistan, faces an elevated risk 
of outbreaks. Since the first dengue case in Iran in 2008, there have been multiple instances of 
imported cases, emphasizing the role of international travel in the dissemination of the virus. 
Recent seroprevalence studies and the identification of DENV in Iranian provinces without travel 
history suggest the establishment of indigenous transmission.
The presence of Aedes aegypti and Aedes albopictus in southern Iran has been confirmed by 
morphological and molecular analyses, with documented cases of these vectors isolated within 
the country. This co-occurrence of vectors and autochthonous dengue cases indicates a high 
risk of sustained transmission. The clinical spectrum of dengue fever ranges from mild febrile 
illness to severe dengue hemorrhagic fever, necessitating accurate diagnostic methods such as 
ELISA, virus isolation, and RT-PCR. These tests are crucial for proper identification due to the 
persistence of DENV antibodies post-infection.
To control dengue disease, Iran has proposed a strategic framework focusing on research, 
capacity building, inter-organizational collaboration, community mobilization, and enhanced 
disease management. The experience of the COVID-19 pandemic has highlighted the need for 
consistent resource allocation towards dengue surveillance. Additionally, the potential role of 
domestic dogs as reservoirs in the transmission cycle of dengue has been observed, necessitating 
further research to understand their impact.
In conclusion, Iran must adopt comprehensive and collaborative strategies to prevent dengue 
outbreaks, considering its proximity to endemic regions and the presence of competent mosquito 
vectors within its borders. Enhanced diagnostic capabilities, public health initiatives, and robust 
vector control measures are essential to effectively mitigate the dengue threat.
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Malaysia.5 The second instance of DENV importation 
into Iran was documented in 2015. A patient with a recent 
travel history to India exhibited clinical manifestations 
consistent with dengue fever and subsequently tested 
positive for DENV-2 genotype 4, identical to strains 
circulating in India.6 These findings underscore the crucial 
role of international travel in the dissemination of the 
disease, facilitating the translocation of pathogens from 
endemic to non-endemic regions. The identification of 
DENV cases among individuals without a travel history, 
specifically residing in Iranian provinces bordering 
Pakistan (Sistan and Baluchestan) and Iraq (Kurdistan), 
strongly implies the establishment of indigenous dengue 
transmission within Iran due to geographic proximity 
to endemic regions. Seroprevalence studies conducted 
between 2016 and 2017 indicated a DENV positivity 
rate of 6.27% among patients presenting with rash and 
fever, indicating a significant presence of the virus in the 
studied population.7 The seroprevalence data conclusively 
demonstrate the endemic circulation of DENV within 
Iran, particularly in regions adjacent to DENV-endemic 
nations. Evidence indicates the widespread presence 
of dengue virus in Iran, with confirmed human cases 
detected in multiple provinces. These provinces include 
Sistan and Baluchestan, Bushehr, Hormozgan, Kerman, 
Yazd, South Khorasan, Razavi Khorasan, Khuzestan, 
Ilam, Kurdistan, Tehran, Mazandaran, and Gilan. 
This geographic distribution highlights the significant 
challenge posed by dengue in Iran and underscores 
the need for comprehensive prevention and control 
measures.5,7-10

Aedes Aegypti and Aedes Albopictus 
Aedes aegypti and Aedes albopictus are indeed the primary 
vectors responsible for the transmission of dengue virus 
(DENV). Their prevalence in tropical and subtropical 
regions aligns with the geographic distribution of dengue. 
The dengue virus circulates in a simple transmission cycle 
involving only humans as hosts and Aedes mosquitoes 
as vectors. There is no intermediate host involved in this 
process. Consequently, the spatial heterogeneity in vector 
populations significantly impacts the epidemiological 
patterns of the disease.1,4,11 Recent morphological and 
molecular analyses have verified the presence of Aedes 
aegypti in southern Iran.12 Both Aedes aegypti and Aedes 
albopictus were independently isolated within Iranian 
borders in 2009 and 2013.13 Aedes albopictus, a highly 
adaptable mosquito capable of inhabiting diverse climatic 
conditions, poses a significant threat. This species, 
along with Aedes unilineatus, has been documented in 
southeastern Iran between 2012 and 2014. Notably, Aedes 
unilineatus has been implicated as a dengue virus vector 
in Karachi, Pakistan, raising concerns about its potential 
role in the transmission of dengue within Iran.14 The co-
occurrence of competent vectors of dengue virus, Aedes 
aegypti and Aedes albopictus, within Iranian territory, 
coupled with documented autochthonous dengue cases, 

underscores a heightened risk of sustained dengue 
transmission and potential outbreaks within the region. 

Symptoms and Diagnostic Tests of Dengue Virus 
Infection
Dengue virus infection exhibits an incubation period 
ranging from 4 to 10 days, followed by a heterogeneous 
clinical presentation characterized by a spectrum of 
symptoms and unpredictable disease progression.15 The 
majority of dengue infections manifest as a self-limiting 
illness characterized by mild symptoms including fever, 
cephalalgia, rash, and myalgia/arthralgia, leading to 
complete recovery.1 A minority of patients experience 
severe dengue, characterized by acute abdominal pain, 
cardiovascular, pulmonary, and hepatic dysfunction, 
and plasma leakage, which may or may not culminate in 
hemorrhagic manifestations, collectively termed dengue 
fever or dengue hemorrhagic fever. The hemorrhagic 
manifestation of dengue can be misdiagnosed as other 
hemorrhagic diseases. Definitive diagnosis of DENV 
infection typically involves laboratory testing, including 
ELISA for antibody or antigen detection, virus isolation, 
and RT-PCR. Notably, DENV antibodies may persist in 
the bloodstream for up to 2-3 months post-infection.1,9,15

Dengue Vector Prevention and Control Policies
Five strategic frameworks have been proposed for the 
prevention and control of dengue, a disease vectorially 
transmitted by Aedes aegypti and Aedes albopictus 
mosquitoes, within the Iranian territory.16 The following 
strategic interventions were proposed: 
1.	 Investment in fundamental and applied research 

to optimize vector control strategies and foster 
the development of novel tools, technologies, and 
approaches; 

2.	 Enhancement of human, infrastructural, and public 
health system capacities at all societal levels to 
facilitate the prevention, control, surveillance, and 
carrier assessment of dengue; 

3.	 Augmentation and fortification of inter-
organizational and external collaborative networks; 

4.	 Mobilization and engagement of community 
members in the control of mosquito breeding sites; 

5.	 Expansion and integration of disease management 
capabilities and tools. 

A comprehensive and collaborative approach involving 
sustained support from local, national, and regional 
stakeholders is imperative to optimize the long-term 
efficacy of these policies.

Treatment
Dengue is an acute febrile illness predominantly prevalent 
in tropical regions. While most cases are self-limiting, 
severe disease characterized by dengue hemorrhagic 
shock can result in fatal outcomes. While presumptive 
diagnosis is commonly employed by tropical medicine 
practitioners for dengue, a definitive diagnosis necessitates 
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the utilization of immunological or virological assays. 
The primary therapeutic intervention for dengue focuses 
on symptomatic relief and supportive care. While the 
development of antiviral drugs for dengue fever has 
been historically limited, recent research efforts have 
significantly intensified in pursuit of effective therapeutic 
interventions.17

Dengue Fever in Domestic Dogs
A recent study conducted in Thailand revealed the 
presence of dengue virus strains circulating within 
domestic dog populations in dengue-endemic regions.18 
DENV serotypes 2 and 3 were identified as circulating 
in the domestic dog population of the dengue-endemic 
region. The canine subjects exhibited no overt signs of 
illness during the study period, aligning with observations 
made in non-human primate models.19,20 In accordance 
with WHO guidelines, the diagnosis of dengue virus 
infection currently relies on a combination of serological, 
virological, and molecular detection methods.21 A variety 
of mammalian cell lines, including those derived from 
monkey, baby hamster, and dog kidney tissues, have been 
assessed for their susceptibility to DENV infection.21-28 The 
collective findings of these studies support the hypothesis 
that DENV possesses the capacity to infect canine cells, 
suggesting the potential for dogs to serve as hosts for 
the virus. RT-PCR exhibits exceptional sensitivity in 
detecting minimal viral RNA concentrations in a sample, 
enabling the identification of active viral replication.28,29 
Investigations into the hematophagic behavior of 
Aedes species have identified canines as potential host 
organisms. Aedes albopictus mosquitoes in rural areas of 
Singapore exhibit hematophagic behavior targeting both 
humans and canines.30 A study by Ponlawat et al revealed 
that both Aedes aegypti and Aedes albopictus mosquitoes 
collected from various regions of Thailand between 2003 
and 2004 had blood-fed on both humans and dogs.31

Conclusion
Dengue fever is an arboviral infection transmitted to 
humans primarily through the bite of infected Aedes 
mosquitoes, posing a significant and escalating global 
health threat. Iran, traditionally considered a non-
endemic region for dengue, faces a growing risk due to its 
geographic proximity to dengue-affected nations and the 
presence of suitable mosquito vectors within its borders. 
Multiple dengue virus genotypes have been detected 
in Iran, with epidemiological evidence indicating both 
imported and locally acquired cases. A comprehensive 
strategy to mitigate the risk of dengue fever necessitates 
a multi-faceted approach encompassing robust vector 
control measures, extensive public health education 
initiatives, and enhanced diagnostic and therapeutic 
capacities. Two distinct dengue virus serotypes have 
been identified within asymptomatic canine populations. 
Canine hosts may serve as potential reservoirs for the 
dengue virus, facilitating its transmission through 

hematophagous arthropod vectors. Further research is 
imperative to elucidate the precise role of domestic canines 
in the transmission cycle of dengue virus, including their 
potential as viral reservoirs and amplifying hosts.

CompetingInterests
The authors declare that there is no conflict of interest.

Data Availability Statement
The data supporting this study’s findings are available from the 
corresponding author upon reasonable request.

Ethical Approval
The authors confirm that the ethical policies of the journal, as noted 
on the journal’s author guidelines page, have been adhered to. No 
ethical approval was required as this is a review article with no 
original research data.

Funding
None.

References 
1.	 Dehghani R, Kassiri H. A review on epidemiology of dengue 

viral infection as an emerging disease. Research Journal 
of Pharmacy and Technology. 2021;14(4):2296-301. 
doi:10.52711/0974-360X.2021.00406

2.	 Chinikar S, Shah-Hosseini N. Dengue fever in Asia and Africa. 
Neglected Tropical Diseases-Middle East and North Africa. 
2014:193-215. 

3.	 Zeng Z, Zhan J, Chen L, Chen H, Cheng S. Global, regional, 
and national dengue burden from 1990 to 2017: A systematic 
analysis based on the global burden of disease study 
2017. EClinicalMedicine. 2021;32:100712. doi:10.1016/j.
eclinm.2020.100712

4.	 Khalili M, Aflatoonian MR, Hemati M, Mostafavi E, 
Aflatoonian B. Dengue Fever Serology in Febrile Patients 
in Southeast Iran. Journal of Kerman University of Medical 
Sciences. 2019;26(1):90–4. doi:10.22062/jkmu.2019.87278

5.	 Mardani M, Abbasi F, Aghahasani M, Ghavam B. First Iranian 
imported case of dengue. Int J Prev Med. 2013;4(9):1075–7. 

6.	 Baniasadi V, Salehi-Vaziri M, Jalali T, Azad-Manjiri S, 
Mohammadi T, Khakifirouz S, et al. An Imported Case 
of Dengue Fever in Iran, 2015. virusj. 2016;10(1):31. 
doi:10.21859/isv.10.1.31

7.	 Tavakoli F, Rezaei F, Shafiei-Jandaghi NZ, Shadab A, Mokhtari-
Azad T. Seroepidemiology of dengue and chikungunya fever 
in patients with rash and fever in Iran, 2017. Epidemiol Infect. 
2020;148:e42. doi:10.1017/s0950268820000114

8.	 Chinikar S, Ghiasi SM, Shah-Hosseini N, Mostafavi E, Moradi 
M, Khakifirouz S, et al. Preliminary study of dengue virus 
infection in Iran. Travel Med Infect Dis. 2013;11(3):166–9. 
doi:10.1016/j.tmaid.2012.10.001

9.	 Heydari M, Metanat M, Rouzbeh-Far MA, Tabatabaei SM, 
Rakhshani M, Sepehri-Rad N, et al. Dengue Fever as an 
Emerging Infection in Southeast Iran. Am J Trop Med Hyg. 
2018;98(5):1469–71. doi:10.4269/ajtmh.17-0634

10.	 Ahmadi Vasmehjani A, Rezaei F, Farahmand M, Mokhtari-
Azad T, Yaghoobi-Ershadi MR, Keshavarz M, et al. 
Epidemiological evidence of mosquito-borne viruses among 
persons and vectors in Iran: A study from North to South. Virol 
Sin. 2022;37(1):149–52. doi:10.1016/j.virs.2022.01.005

11.	 Higa Y. Dengue Vectors and their Spatial Distribution. 
Trop Med Health. 2011;39(4 Suppl):17–27. doi:10.2149/
tmh.2011-S04

12.	 Dorzaban H, Soltani A, Alipour H, Hatami J, Jaberhashemi 
SA, Shahriari-Namadi M, et al. Mosquito surveillance and 
the first record of morphological and molecular-based 

https://doi.org/10.52711/0974-360X.2021.00406
https://doi.org/10.1016/j.eclinm.2020.100712
https://doi.org/10.1016/j.eclinm.2020.100712
https://doi.org/10.22062/jkmu.2019.87278
https://doi.org/10.21859/isv.10.1.31
https://doi.org/10.1017/s0950268820000114
https://doi.org/10.1016/j.tmaid.2012.10.001
https://doi.org/10.4269/ajtmh.17-0634
https://doi.org/10.1016/j.virs.2022.01.005
https://doi.org/10.2149/tmh.2011-S04
https://doi.org/10.2149/tmh.2011-S04


Naghshe Javaheri et al

Biomed Res Bull 2025;3(3)140

identification of invasive species Aedes (Stegomyia) aegypti 
(Diptera: Culicidae), southern Iran. Exp Parasitol. 2022;236-
237:108235. doi:10.1016/j.exppara.2022.108235

13.	 Doosti S, Yaghoobi-Ershadi MR, Schaffner F, Moosa-Kazemi 
SH, Akbarzadeh K, Gooya MM, et al. Mosquito Surveillance 
and the First Record of the Invasive Mosquito Species Aedes 
(Stegomyia) albopictus (Skuse) (Diptera: Culicidae) in Southern 
Iran. Iran J Public Health. 2016;45(8):1064–73. 

14.	 Yaghoobi-Ershadi MR, Doosti S, Schaffner F, Moosa-Kazemi 
SH, Akbarzadeh K, Yaghoobi-Ershadi N. Morphological 
studies on adult mosquitoes (Diptera: Culicidae) and first 
report of the potential Zika virus vector Aedes (Stegomyia) 
unilineatus (Theobald, 1906) in Iran. Bull Soc Pathol Exot. 
2017;110(2):116–21. doi:10.1007/s13149-016-0530-1

15.	 Bakshi R, Kaur S, Kaur T, Ghai R, Kaur K, Kaur R, et al. 
Serological Evidence of Co-infection of Dengue, Leptospirosis 
and Scrub Typhus in Patients Presenting with Acute Febrile 
Illness in a Tertiary care Hospital. European Journal of 
Translational and Clinical Medicine. 2022;9:2009–20. 

16.	 Nikookar SH, Fazeli Dinan M, Zaim M, Enayati A. Prevention 
and Control Policies of Dengue Vectors (Aedes aegypti and 
Aedes albopictus) in Iran. Iranian Journal of Health Sciences. 
2023;11(3):143-56. doi:10.32598/ ijhs.11.3.701.1

17.	 Wiwanitkit V. Dengue fever: diagnosis and treatment. Expert 
Rev Anti Infect Ther. 2010;8(7):841–5. doi:10.1586/eri.10.53

18.	 Thongyuan S, Kittayapong P. First evidence of dengue infection 
in domestic dogs living in different ecological settings in 
Thailand. PLoS One. 2017;12(8):e0180013. doi:10.1371/
journal.pone.0180013

19.	 Platt KB, Mangiafico JA, Rocha OJ, Zaldivar ME, Mora J, Trueba 
G, et al. Detection of dengue virus neutralizing antibodies 
in bats from Costa Rica and Ecuador. J Med Entomol. 
2000;37(6):965–7. doi:10.1603/0022-2585-37.6.965

20.	 Aguilar-Setién A, Romero-Almaraz ML, Sánchez-Hernández C, 
Figueroa R, Juárez-Palma LP, García-Flores MM, et al. Dengue 
virus in Mexican bats. Epidemiol Infect. 2008;136(12):1678–
83. doi:10.1017/s0950268808000460

21.	 Rigau-Pérez JG, Clark GG, Gubler DJ, Reiter P, Sanders EJ, 
Vance Vorndam A. Dengue and dengue haemorrhagic fever. 
The Lancet. 1998;352(9132):971–7. doi:10.1016/S0140-
6736(97)12483-7

22.	 Lee E, Nestorowicz A, Marshall ID, Weir RC, Dalgarno L. 
Direct sequence analysis of amplified dengue virus genomic 

RNA from cultured cells, mosquitoes and mouse brain. J 
Virol Methods. 1992;37(3):275–88. doi:10.1016/0166-
0934(92)90029-d

23.	 Robertson ID, Irwin PJ, Lymbery AJ, Thompson RC. The role of 
companion animals in the emergence of parasitic zoonoses. 
International journal for parasitology. 2000;30(12-13):1369-
77. doi:10.1016/s0020-7519(00)00134-x

24.	 Robertson ID, Irwin PJ, Lymbery AJ, Thompson RC. The role of 
companion animals in the emergence of parasitic zoonoses. 
Int J Parasitol. 2000;30(12-13):1369–77. doi:10.1016/s0020-
7519(00)00134-x

25.	 Philip Samuel P, Tyagi BK. Diagnostic methods for detection 
& isolation of dengue viruses from vector mosquitoes. Indian J 
Med Res. 2006;123(5):615–28. 

26.	 Roehrig JT, Hombach J, Barrett AD. Guidelines for Plaque-
Reduction Neutralization Testing of Human Antibodies 
to Dengue Viruses. Viral Immunol. 2008;21(2):123–32. 
doi:10.1089/vim.2008.0007

27.	 Conceição TM, Da Poian AT, Sorgine MH. A real-time 
PCR procedure for detection of dengue virus serotypes 1, 
2, and 3, and their quantitation in clinical and laboratory 
samples. J Virol Methods. 2010;163(1):1–9. doi:10.1016/j.
jviromet.2009.10.001

28.	 Jarman RG, Nisalak A, Anderson KB, Klungthong C, 
Thaisomboonsuk B, Kaneechit W, et al. Factors influencing 
dengue virus isolation by C6/36 cell culture and mosquito 
inoculation of nested PCR-positive clinical samples. 
Am J Trop Med Hyg. 2011;84(2):218–23. doi:10.4269/
ajtmh.2011.09-0798

29.	 Oliveira De Paula S, Malta Lima D, Clotteau M, Pires Neto 
Rd Rda J, Lopes da Fonseca BA. Improved detection of 
dengue-1 virus from IgM-positive serum samples using 
C6/36 cell cultures in association with RT-PCR. Intervirology. 
2003;46(4):227–31. doi:10.1159/000072432

30.	 Gaunt MW, Sall AA, Lamballerie X, Falconar AKI, Dzhivanian 
TI, Gould EA. Phylogenetic relationships of flaviviruses 
correlate with their epidemiology, disease association 
and biogeography. J Gen Virol. 2001;82(Pt 8):1867–76. 
doi:10.1099/0022-1317-82-8-1867

31.	 Kile JC, Panella NA, Komar N, Chow CC, MacNeil A, Robbins 
B, et al. Serologic survey of cats and dogs during an epidemic 
of West Nile virus infection in humans. J Am Vet Med Assoc. 
2005;226(8):1349–53. doi:10.2460/javma.2005.226.1349

https://doi.org/10.1016/j.exppara.2022.108235
https://doi.org/10.1007/s13149-016-0530-1
https://doi.org/10.32598/
https://doi.org/10.1586/eri.10.53
https://doi.org/10.1371/journal.pone.0180013
https://doi.org/10.1371/journal.pone.0180013
https://doi.org/10.1603/0022-2585-37.6.965
https://doi.org/10.1017/s0950268808000460
https://doi.org/10.1016/S0140-6736(97)12483-7
https://doi.org/10.1016/S0140-6736(97)12483-7
https://doi.org/10.1016/0166-0934(92)90029-d
https://doi.org/10.1016/0166-0934(92)90029-d
https://doi.org/10.1016/s0020-7519(00)00134-x
https://doi.org/10.1016/s0020-7519(00)00134-x
https://doi.org/10.1016/s0020-7519(00)00134-x
https://doi.org/10.1089/vim.2008.0007
https://doi.org/10.1016/j.jviromet.2009.10.001
https://doi.org/10.1016/j.jviromet.2009.10.001
https://doi.org/10.4269/ajtmh.2011.09-0798
https://doi.org/10.4269/ajtmh.2011.09-0798
https://doi.org/10.1159/000072432
https://doi.org/10.1099/0022-1317-82-8-1867
https://doi.org/10.2460/javma.2005.226.1349

