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Dengue infections
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Global burden of dengue
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Dengue Virus Infection  

Survive 
Death 

0.5 - 5% High morbidity, relatively low 
mortality disease 

Infection Incidence  
~ 5% / year  

Dengue Fever 
98-99%  • A major cause of 

febrile illness in 
endemic areas    

Asymptomatic  
75% 

Symptomatic  
25% 

 
Severe Dengue  

DHF/DSS 

1-2% 

Risk factors:  
  Viral titer  

2° Infection    



Dengue Hemorrhagic Fever
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Time course
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Dengue VirusDengue Virus

•Flavivirus (YF, JE, TBE, WN) 

•RNA Virus: 3 structural proteins & 7 non-
structural proteins

•4 close but genetically different serotypes

DEN-1
DEN-2
DEN-3 
DEN-4

Protéines de structure5’Non 

Codant 
3’Non 
Codant 

Protéines non stucturalesNSProtéines de structure5’Non 

Codant 
3’Non 
Codant 

Protéines non stucturalesNS

NS3C E NS1 NS2A NS2B NS4A NS4B NS5

Structural 
Proteins

5’NC 3’NC

prM

Non Structural Proteins

Cell 108, 717-725

Zhang et al., 2003, 
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Antibodies can be protective or 
destructive

Antibodies can be protective or 
destructive
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Immunity

• Monotypic immunity

• Heterotypic immunity

• Multitypic immunity
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Additional hurdles

• Animal model

• True correlate of protection

– Neutralizing antibody appears to be 
poor predictor

• Overcoming viral interference with a 
tetravalent vaccine (live)

• Role of cellular immunity
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Dengue Vaccine 

• High level country interest in a 
vaccine

• 30 year of development

• Robust vaccine pipeline

• First Phase 3 efficacy results in 2014

• First vaccine licensed in 2015
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Competitive landscape, different stages

Preclinical Phase I Phase II Phase III

GSK  
TDEN-VPIV

*Inactivated vaccine*
Inactivated virus

Butantan
TV003

*Live attenuated*
Dengue chimeras 
and gene deletion

Sanofi
CYT-TDV

*Live attenuated*
Yellow fever –

Dengue chimera

Merck
DEN4-80E

*Recombinant subunit*
Subunit vaccine

Novartis

Biological E. 
Limited

Vabiotech

Panacea 
Biotec

Pahang Technology
Resources Sdn Bhd 

Serum Institute
of India 

NIAID
TetraVax-DV

*Live attenuated*
Dengue chimeras 
and gene deletion

Takeda
DENVax

*Live attenuated*
Dengue chimeras
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Live chimeric vaccine (SP)
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Sites of Phase 3 trials
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Latin American Trial 
(N= 20869)

Asian Trial
(N= 10275)

Overall Efficacy
• Per Protocol 60.8% (52.0-68.0) 56.5 (43.8-66.4)

Serotype Specific 
Efficacy (Per Protocol)
• DEN-1
• DEN-2
• DEN-3
• DEN-4

50.3 (29.1-65.2)
42.3 (14.0-61.1)
74.0 (61.9-82.4)
77.7 (60.2-88.0)

50.0 (24.6-66.8)
35.0 (-9.2-61.0)
78.4 (52.9-90.8)
75.3 (54.5-87.0)

Vaccine efficacy 
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Efficacy by flavivirus baseline 
status

Efficacy by flavivirus baseline 
status
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Efficacy by Age
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Latin American Trial 
(N= 20869)

Asian Trial 
(N= 10275)

Efficacy against 

• Hospitalization 80.3 (64.7-89.5) 67.2 (50.3-78.6)

• Severe Dengue  91.7 (31.4-99.8) 80.8 (42·7–94·7)

• DHF  90 (10.7-99.8) 88.5 (58·2–97·9)

Vaccine efficacy against 
severe disease
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Vaccine efficacy-
intermediate summary

• Age

• Seropositivity

• Serotype

• Efficacy against severity of disease > 
against incidence
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3 main interconnected 
hypotheses to explain the 

CYD14 observations in 
the younger age group

Waning
• Abs waning below protective 

threshold
• More rapid waning below 

protective levels in SNeg

Cluster effect
• Clustered « primary infection » 

(vaccination)
• Then clustered « secondary 

infection » (1st wt infection), 
potentially more symptomatic/severe, 
before this takes place in placebos

• This would then be only temporary

Age
In the younger age group:

• More chance of being Sneg
More chance of getting severe 
disease

• More immature immune 
system

Serostatus
• Primary infection-like

vaccination in SNeg
• Low responses in SNeg, thus

waning more rapidly below
protective levels

Hospital Phase / CYD14 

Hypotheses to explain the observations in the younger age group
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Licensure filed for age 9 and 
above
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Controversy

Do we use a vaccine with moderate efficacy, 
limited to age group 9 and above, with little 

efficacy in seronegatives subjects? 
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• Vaccine preventable disease 
incidence (VPDI)
= Incidence[unvaccinated] X VE

Number needed to  vaccinate

=NNV- 1/ARR

r
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Summary

• First dengue vaccine (SP) licensed in a few countries

• Efficacy is only partial

• Given the high burden of dengue, even a vaccine with 
partial efficacy will have a public health impact

• Long-term data on duration of efficacy and safety are 
needed

• Many other dengue vaccine candidates in the pipeline
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Thank you!
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