
Abstract

Dengue is now established as the world’s most important arboviral infection. This Aedes mosquito-
transmitted pathogen is considered to be the cause of a major re-emerging tropical disease and significant 
public health concern. Four distinct but genetically similar serotypes of dengue virus, DENV 1-4, are 
responsible for provoking a spectrum of clinical symptoms in humans that range from mild fever to 
severe haemorrhagic manifestations. Recently, a phylogenetically more distant fifth serotype has been 
mooted. Confirmation of the identification of this virus is required before its status as DENV-5 can be 
formally recognized. Nevertheless, the possibility of a further serotype raises the spectre of those anti-
dengue therapies and vaccines predicated on DENV 1-4 that are currently under clinical trial being 
intrinsically suboptimal. Hence, the potential impact of the existence of DENV-5 and other sylvatic 
arboviruses on the strategy to combat dengue fever and related pyrexias of unknown origin should be 
considered in order to refine guidelines for diagnosis, treatment, prevention and control.

A Putative Fifth Serotype of Dengue - Potential Implications for Diagnosis, 
Therapy and Vaccine Design

Publication History:
Received: December 08, 2015
Accepted: February 28, 2016
Published: March 03, 2016

Keywords:

Dengue, Virus, Serotype, Immunity, 
Vaccine, Diagnosis, Control

Commentary Open Access

Today, dengue is acknowledged to be the most significant 
arthropod-borne viral disease of humans worldwide, with a 
distribution predominantly in tropical and subtropical regions 
that provide a natural home for its vector of transmission, female 
mosquitoes of the genus Aedes [1]. Over recent decades, the global 
prevalence of dengue has increased markedly, due partly to variance 
in genetic diversity, geographical origin and distribution of different 
serotypes of the virus. The disease is now endemic in excess of 100 
countries in Africa, the Americas, the eastern Mediterranean, South 
East Asia and the Western Pacific, such that more than 2.5 billion 
people are at risk of infection [2]. Current global annual estimates 
are that approaching 400 million persons are infected by dengue, 
of whom a quarter present with clinical or subclinical severity [3]. 
Of those people, 500,000 require hospitalization for life-threatening 
complications, with up to 20,000 fatalities recorded as a consequence 
[4].

The aetiological agent of infection is the Flavivirus genus of 
family Flaviviridae, commonly known as Dengue Virus (DENV). 
This enveloped, single-stranded RNA virion is a close relative of 
viruses which cause other notable infectious diseases in humans 
such as yellow fever, Japanese encephalitis, West Nile encephalitis 
and hepatitis C [5]. While humans are the primary host of DENV, 
transmitted in particular by the peridomestic mosquito species Aedes 
aegypti and A. albopictus, it also infects non-human primates such as 
macaques [6].

In contrast to the other members of the family Flaviviridae 
mentioned above, each of which is a monotypic species, there are four 
well established and intimately related serotypes of dengue, DENV 
1-4, that are characterized by virus plaque reduction neutralization 
assays [7]. The presence of multiple serotypes of DENV may be 
responsible for different episodes of mild to malignant disease. For 
example, repeated infection with heterotypic serotypes often results 
in severe dengue [8], as explained below, and which is a confounding 
factor for vaccine design.

Infection with DENV may be subclinical or symptomatic. Clinical 
illness is customarily classed, in order of increasing severity, as either 
dengue fever (DF), dengue haemorrhagic fever (DHF) or dengue 
shock syndrome (DSS). More recently, the WHO proposed a revised 
classification of clinical infection: dengue; dengue with warning signs;  
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and severe dengue [1]. DF is due to primary infection with any of the 
serotypes, is usually mild and self-limiting, and from which recovery is 
generally complete with life-long homotypic immunity. DF manifests 
as a fever for 2-10 days, headache, retro-orbital pain, joint and muscle 
pain with skin rashes [9]. Secondary infection with a heterotypic 
serotype generates cross-reactive antibodies the presence of which 
increases the potential risk of antibody-dependent enhancement 
of disease, a form of immunopathology. Hence, recurrent infection 
is the major risk factor for the serious, often fatal, complications of 
DHF and the rarer DSS. These are marked by problems of capillary 
permeability, a reduced platelet count, disordered blood clotting and 
severe bleeding, which, for DSS, alongside systemic shock leads to 
organ failure [1,8].

Different dengue serotypes vary in their capacity to cause severe 
illness, but there is no clear consensus on the association between the 
two [8]. At present, there is neither specific anti-dengue therapy nor 
a preventive vaccine available commercially to combat this globally 
resurgent public health problem [10,11]. The existence of multiple 
DENV serotypes in the same locality is a major threat to resident 
communities [1,12].

There has been considerable excitement of late within the dengue 
research community regarding the possibility of a fifth serotype of the 
virus, provisionally termed DENV-5 [13-16]. However, this editorial 
offers a note of caution to such speculation – official ratification of a 
separate serotype awaits the recovery of an isolate, which should be 
characterized by performing a series of rigorous identification tests to 
confirm, or indeed conversely to refute, its uniqueness. The putative 
novel serotype was discovered during screening of virus samples 
which were collected during an outbreak of dengue in Malaysia in 
2006. The four recognized dengue serotypes are genetically similar, 
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showing around 65% sequence homology [7], while the newer virus, 
though resembling closest DENV-4, is thought to be phylogenetically 
distinct [15].

An alternative proposal is that the Malaysian isolate may represent 
an as yet unidentified arbovirus which exists in a sylvatic cycle [17]. 
As such, infection of humans might occur as a chance event through 
transmission from an unknown species of non-human primate by 
an infectious mosquito [18]. In this case, the person infected may be 
considered as an incidental host. The identification of this pathogen 
could be the tip of the iceberg in that in many settings over half of 
all non-malaria febrile illnesses go undiagnosed and are therefore 
recorded as fevers, or pyrexias, of unknown origin (PUOs) [19-
21]. It is likely that many of these are caused by still to be identified 
arboviruses [22,23]. This acknowledgment may have an impact 
on diagnosis and treatment as well as influencing the (re)design of 
candidate vaccine formulations [24,25].

For dengue, it is optimal to construct a vaccine that is simultaneously 
effective against all known serotypes; thus, the formulation must be 
tetravalent, or arguably now pentavalent [26]. All prototype vaccines 
under development are founded on the principle of eliciting a primary 
immune response that confers protection from illness by producing 
DENV-neutralizing antibodies [27], so vaccine candidates target a 
high concentration of neutralizing antibody to all DENV serotypes 
[28-30]. With the possibility of DENV-5, design of a pan-serotype 
dengue vaccine may have to go back to the drawing board.

Competing Interests

  The author declares that he has no competing interests.

References

1. WHO (2009) Dengue: Guidelines for Diagnosis, Treatment, Prevention and 
Control. Geneva: World Health Organization. 160 pp.

2. Islam R, Salahuddin M, Ayubi MS, Hossain T, Majumder A, et al. (2015) 
Dengue epidemiology and pathogenesis: images of the future viewed 
through a mirror of the past. Virol Sin 30: 326-343.

3. Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, et al. (2013) The 
global distribution and burden of dengue. Nature 496: 504-507.

4. Gubler DJ (1998) Dengue and dengue hemorrhagic fever. Clin Microbiol 
Rev 11: 480-496.

5. Halstead SB (2007) Dengue. Lancet 370: 1644-1652.

6. Burke DS, Monath TP (2001) Flavivirus. In: Knipe DM, Howley PM (Eds) 
Fields Virology (vol 1, 4th ed), Philadelphia: Lippincott Williams & Wilkins 
1043-1126.

7. Guzman MG, Halstead SB, Artsob H, Buchy P, Farrar J, et al. (2010) 
Dengue: a continuing global threat. Nat Rev Microbiol 8: S7-S16.

8. Endy TP, Chunsuttiwat S, Nisalak A, Libraty DH, Green S, et al. (2002) 
Epidemiology of inapparent and symptomatic acute dengue virus infection: 
a prospective study of primary school children in Kamphaeng Phet, 
Thailand. Am J Epidemiol 156: 40-51.

9. Leitmeyer KC, Vaughn DW, Watts DM, Salas R, Villalobos I, et al. (1999) 
Dengue virus structural differences that correlate with pathogenesis. J Virol 
73: 4738-4747.

10. Sanyal S, Taylor-Robinson AW (2013) Host-virus interactions in dengue 
infection indicate targets for detection and therapeutic interventions. Immun 
Dis 1: 71-74. 

11. Ansari S, Taylor-Robinson AW (2014) Strategic approaches to multivalent 
vaccine development against dengue virus infection. Annal Vaccines 
Immunization 1: 1005-1012.

12. Halstead SB, Heinz FX, Barrett AD, Roehrig JT (2005) Dengue virus: 
molecular basis of cell entry and pathogenesis, 25-27 June 2003, Vienna, 
Austria. Vaccine 23: 849-856.

13. Normile D (2013) Tropical medicine. Surprising new dengue virus throws a 
spanner in disease control efforts. Science 342: 415.

14. da Silva Voorham JM (2014) [A possible fifth dengue virus serotype]. Ned 
Tijdschr Geneeskd 158: A7946.

15. Mustafa MS, Rasotgi V, Jain S, Gupta V (2015) Discovery of fifth serotype 
of dengue virus (DENV-5): A new public health dilemma in dengue control. 
Med J Armed Forces India 71: 67-70.

16. Wiwanitkit S, Wiwanitkit V (2015) Acute viral hemorrhage disease: a 
summary on new viruses. J Acute Dis 4: 277-279.

17. Vasilakis N, Durbin AP, da Rosa AP, Munoz-Jordan JL, Tesh RB, et al. 
(2008) Antigenic relationships between sylvatic and endemic dengue 
viruses. Am J Trop Med Hyg 79: 128-132.

18. Inoue S, Morita K, Matias RR, Tuplano JV, Resuello RR, et al. (2003) 
Distribution of three arbovirus antibodies among monkeys (Macaca 
fascicularis) in the Philippines. J Med Primatol 32: 89-94.

19. Hirschmann JV (1997) Fever of unknown origin in adults. Clin Infect Dis 
24: 291-300.

20. Efstathiou SP Pefanis AV, Tsiakou AG, Skeva II, Tsioulos DI, et al. (2010) 
Fever of unknown origin: discrimination between infectious and non-
infectious causes. Eur J Intern Med 21: 137-143.

21. Susilawati TN, McBride WJ (2014) Undiagnosed undifferentiated fever in 
Far North Queensland, Australia: a retrospective study. Int J Infect Dis 27: 
59-64.

22. Forshey BM, Guevara C, Laguna-Torres VA, Cespedes M, Vargas J, et 
al. (2010) Arboviral etiologies of acute febrile illnesses in Western South 
America, 2000-2007. PLoS Negl Trop Dis 4: e787.

23. Jentes ES, Robinson J, Johnson BW, Conde I, Sakouvougui Y, et al. (2010) 
Acute arboviral infections in Guinea, West Africa, 2006. Am J Trop Med Hyg 
83: 388-394.

24. Subedi D, Taylor-Robinson AW (2014) Laboratory diagnosis of dengue 
infection: current techniques and future strategies. Open J Clin Diagn 4: 
63-70.

25. Liang G, Gao X, Gould EA (2015) Factors responsible for the emergence of 
arboviruses; strategies, challenges and limitations for their control. Emerg 
Microbes Infect 4: e18.

26. Subedi D, Taylor-Robinson AW (2015) Development of a dengue vaccine in 
humans: so near, yet so far. SOJ Vaccine Res 1: 7-13.

27. Vannice KS, Roehrig JT, Hombach J (2015) Next generation dengue 
vaccines: A review of the preclinical development pipeline. Vaccine 33: 
7091-7099.

28. Coller BA, Clements DE (2011) Dengue vaccines: progress and challenges. 
Curr Opin Immunol 23: 391-398.

29. Vaughn DW, Green S, Kalayanarooj S, Innis BL, Nimmannitya S, et al. 
(2000) Dengue viremia titer, antibody response pattern, and virus serotype 
correlate with disease severity. J Infect Dis 181: 2-9.

30. Whitehead SS, Falgout B, Hanley KA, Blaney JE Jr, Markoff L, et al. 
(2003) A live, attenuated dengue virus type 1 vaccine candidate with a 
30-nucleotide deletion in the 3' untranslated region is highly attenuated and 
immunogenic in monkeys. J Virol 77: 1653-1657.

Citation: Taylor-Robinson AW (2016) A Putative Fifth Serotype of Dengue - Potential Implications for Diagnosis, Therapy and Vaccine Design. Int J Clin Med 
Microbiol 1: 101. doi: http://dx.doi.org/10.15344/IJCMM/2016/101

       Page 2 of 2

http://www.who.int/rpc/guidelines/9789241547871/en/
http://www.who.int/rpc/guidelines/9789241547871/en/
http://www.ncbi.nlm.nih.gov/pubmed/26494479
http://www.ncbi.nlm.nih.gov/pubmed/26494479
http://www.ncbi.nlm.nih.gov/pubmed/26494479
http://www.ncbi.nlm.nih.gov/pubmed/23563266
http://www.ncbi.nlm.nih.gov/pubmed/23563266
http://www.ncbi.nlm.nih.gov/pubmed/9665979
http://www.ncbi.nlm.nih.gov/pubmed/9665979
http://www.ncbi.nlm.nih.gov/pubmed/17993365
http://www.amazon.com/Fields-Virology-Knipe-Volume-Set/dp/1451105630
http://www.amazon.com/Fields-Virology-Knipe-Volume-Set/dp/1451105630
http://www.amazon.com/Fields-Virology-Knipe-Volume-Set/dp/1451105630
http://www.ncbi.nlm.nih.gov/pubmed/21079655
http://www.ncbi.nlm.nih.gov/pubmed/21079655
http://www.ncbi.nlm.nih.gov/pubmed/12076887
http://www.ncbi.nlm.nih.gov/pubmed/12076887
http://www.ncbi.nlm.nih.gov/pubmed/12076887
http://www.ncbi.nlm.nih.gov/pubmed/12076887
http://www.ncbi.nlm.nih.gov/pubmed/10233934
http://www.ncbi.nlm.nih.gov/pubmed/10233934
http://www.ncbi.nlm.nih.gov/pubmed/10233934
http://www.biohelikon.org/subjects/article/7/
http://www.biohelikon.org/subjects/article/7/
http://www.biohelikon.org/subjects/article/7/
http://www.jscimedcentral.com/Vaccines/vaccines-1-1005.pdf
http://www.jscimedcentral.com/Vaccines/vaccines-1-1005.pdf
http://www.jscimedcentral.com/Vaccines/vaccines-1-1005.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15603884
http://www.ncbi.nlm.nih.gov/pubmed/15603884
http://www.ncbi.nlm.nih.gov/pubmed/15603884
http://www.ncbi.nlm.nih.gov/pubmed/24159024
http://www.ncbi.nlm.nih.gov/pubmed/24159024
http://www.ncbi.nlm.nih.gov/pubmed/25227888
http://www.ncbi.nlm.nih.gov/pubmed/25227888
http://www.ncbi.nlm.nih.gov/pubmed/25609867
http://www.ncbi.nlm.nih.gov/pubmed/25609867
http://www.ncbi.nlm.nih.gov/pubmed/25609867
http://www.sciencedirect.com/science/article/pii/S2221618915000451
http://www.sciencedirect.com/science/article/pii/S2221618915000451
http://www.ncbi.nlm.nih.gov/pubmed/18606776
http://www.ncbi.nlm.nih.gov/pubmed/18606776
http://www.ncbi.nlm.nih.gov/pubmed/18606776
http://www.ncbi.nlm.nih.gov/pubmed/12823631
http://www.ncbi.nlm.nih.gov/pubmed/12823631
http://www.ncbi.nlm.nih.gov/pubmed/12823631
http://www.ncbi.nlm.nih.gov/pubmed/9114175
http://www.ncbi.nlm.nih.gov/pubmed/9114175
http://www.ncbi.nlm.nih.gov/pubmed/20206887
http://www.ncbi.nlm.nih.gov/pubmed/20206887
http://www.ncbi.nlm.nih.gov/pubmed/20206887
http://www.ncbi.nlm.nih.gov/pubmed/25173425
http://www.ncbi.nlm.nih.gov/pubmed/25173425
http://www.ncbi.nlm.nih.gov/pubmed/25173425
http://www.ncbi.nlm.nih.gov/pubmed/20706628
http://www.ncbi.nlm.nih.gov/pubmed/20706628
http://www.ncbi.nlm.nih.gov/pubmed/20706628
http://www.ncbi.nlm.nih.gov/pubmed/20682888
http://www.ncbi.nlm.nih.gov/pubmed/20682888
http://www.ncbi.nlm.nih.gov/pubmed/20682888
http://www.scirp.org/journal/PaperInformation.aspx%3FPaperID%3D44045
http://www.scirp.org/journal/PaperInformation.aspx%3FPaperID%3D44045
http://www.scirp.org/journal/PaperInformation.aspx%3FPaperID%3D44045
http://www.ncbi.nlm.nih.gov/pubmed/26038768
http://www.ncbi.nlm.nih.gov/pubmed/26038768
http://www.ncbi.nlm.nih.gov/pubmed/26038768
http://www.symbiosisonlinepublishing.com/vaccine-research/vaccine-research02.pdf
http://www.symbiosisonlinepublishing.com/vaccine-research/vaccine-research02.pdf
http://www.ncbi.nlm.nih.gov/pubmed/26424602
http://www.ncbi.nlm.nih.gov/pubmed/26424602
http://www.ncbi.nlm.nih.gov/pubmed/26424602
http://www.ncbi.nlm.nih.gov/pubmed/21514129
http://www.ncbi.nlm.nih.gov/pubmed/21514129
http://www.ncbi.nlm.nih.gov/pubmed/10608744
http://www.ncbi.nlm.nih.gov/pubmed/10608744
http://www.ncbi.nlm.nih.gov/pubmed/10608744
http://www.ncbi.nlm.nih.gov/pubmed/12502885
http://www.ncbi.nlm.nih.gov/pubmed/12502885
http://www.ncbi.nlm.nih.gov/pubmed/12502885
http://www.ncbi.nlm.nih.gov/pubmed/12502885
http://dx.doi.org/10.15344/IJCMM/2016/101

