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DENGUE 

The most important 
arthropod-borned  

viral disease of humans 





Economic costs of dengue are significant  
and  

likely to be even higher than estimated 

• Direct 
– Medical care 

– Surveillance and reporting 

– Prevention  
• Vector control and education 

• Indirect  
– Premature mortality 

– Lost productivity (work/school) during infection 

– Lost productivity of those caring for infected people 

 

 



Global strategy for dengue prevention & control, 
2012-2020 



PREVENTION 

▼ Control of mosquito 

▼ Vaccine 





Bangkok Post Sunday, July 28, 2013 

More than 28,000 cases of dengue fever were reported between October to December last year. The number of 
dengue cases continued to rise from January, with nearly 82,000 reported infections, and 78 fatalities as of Friday. 
Most of the fatalities were aged between 15-24 years. Two major dengue outbreaks have been reported in Thailand, 
with more than 170,000 cases  reported in 1986, and 118,700 people infected in 2010. 





Potential breeding habitats (indicated in dotted circle) of 
Ae. aegypti and Ae. albopictus in an indoor situation 

WHO: Guidelines for Dengue Surveillance and Mosquito Control. Second Edition 2003. 



Potential breeding habitats of Ae. aegypti and  
Ae. albopictus in an outdoor situation 

WHO: Guidelines for Dengue Surveillance and Mosquito Control. Second Edition 2003. 
 



INTEGRATED VECTOR MANAGEMENT 

• Advocacy, social mobilization and legislation 

• Collaboration within the health sector and with 
other sectors 

• Integrated approach to disease control 

• Evidence-based decision-making 

• Capacity-building 

 
WHO. Dengue: guidelines for diagnosis, treatment, prevention and control. 

Accessible at http://apps.who.int/tdr/svc/publications/training-guideline 

publications/dengue-diagnosis-treatment; 2009 [accessed 04.07.11]. 
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Dengue Vaccine 
The complexity of developing a dengue vaccine development 
 
• Need for a tetravalent vaccine with not just one but four immunogens that will 

give a balanced immune response whereby a protective long-lasting immunity 
is induced against all four viruses simultaneously (balancing viral interference, 
immunogenicity, and reactogenicity). 

 
• Lack of immune correlate of protection since the mechanism of protective 

immunity against DEN infection is only partially understood. It is assumed that 
neutralizing antibodies are the main effector of protection against DEN 
infection. 

 
• Lack of a suitable animal model that recapitulates human disease and can be 

used to evaluate candidate  vaccines. 
 
• Potential immunopathogenesis, including antibody-dependent enhancement 
 implementation. 
 
• Need for long-term follow-up. 
 
• Need for testing in both Asia and the Americas. 
 
• Ideally, can be tested against all four DEN serotypes. 
 
• The exact location, timing and serotype/genotype composition of dengue 

epidemics varies from year to year and is somewhat unpredictable. 
 



INDIVIDUAL BENEFITS 

    

Reduce 
number 
of cases 

Reduce 
morbidity 

& 
mortality 

Reduce 
hospitalization 

expense & 
non-medical 

cost 

Reduce 
absence 

from 
school & 

work 

Reduce 
stress  & 

its impact 



PUBLIC HEALTH BENEFITS 

• 1. Save cost for mosquito control 

• 2. Save hospital beds for non-dengue cases 

• 3. Save ICU beds for other critical cases 

• 4. Save hospital expense  for dengue patients 

• 5. Reduce absence from work for both 
patients and relatives 

• 6. Reduce negative impact on tourism 

 



Dengue Vaccines: 
 Latest Developments and Future Directions  

• Live attenuated virus 

• Chimeric virus 

• Inactivated virus 

• Subunit  

• DNA  

• Vectored  

• Recombinant E proteins 

• VLP based 
 Thisyakorn U, Thisyakorn C. Ther Adv Vaccines 2014; 2: 3-9. Doi: 10.1177/2051013613507862 

 







DENGUE VACCINE TRIAL SITE 

• Supportive epidemiology 

• Supportive medical infrastructure 

• Extensive clinical trials experience 

• Technical capabilities 

• Supportive logistic capabilities 

• Regulatory and Ethical review framework 



CYD34 STUDY RESULTS  
Dengue and other common causes of  

acute febrile illness in Asia:  
an active surveillance study in children. 

 
  During the study period, the most common 

identified causes of pediatric acute febrile illness 
among the seven tested for(dengue, chikungunya, 
hepatitis A, influenza A, leptospirosis, rickettsia, 
and S. typhi) were chikungunya, S. typhi and 
dengue. Not all dengue cases were clinically 
diagnosed; laboratory confirmation is essential to 
refine disease burden estimates. 

                                                 Plos Negl Trop Dis 2013; 7: e2331 



CYD14 STUDY CONDUCTED ACROSS 5 COUNTRIES IN SOUTH-EAST  ASIA 

Thailand       N= 1,170  

                       n=  340   

 

Vietnam       N= 2,331 

                       n= 405 

Malaysia       N= 1,401 

                        n= 291 

Indonesia       N= 1,870 

                         n= 349  

Philippines     N= 3,500 

                         n= 598 

N=10272 subjects from 2 to 14 yo receiving at least one injection;  

n = 1983 immunogenicity and reactogenicity subset 
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CYD 15 STUDY 
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9 OF TOP 10 COUNTRIES REPORTING 
CASES WERE STUDY SITES IN CYD14 

& CYD15 PHASE III TRIALS 

World Health Organization (WHO), 2012, Global 
Strategy for Dengue Prevention and Control. 

Cases Reported to WHO, 2004–2010 

Country Average Number of Cases 

Brazil 447,466 

Indonesia 129,435 

Vietnam 91,321 

Mexico 75,353 

Venezuela 61,612 

Thailand 60,205 

Philippines 54,639 

Colombia 53,303 

Malaysia 42,568 

Honduras 25,972 

CYD 
14 

CYD 
15 



CYD14 & 15 STUDY DESIGN 

Capeding, 

2014, 

Lancet. 

• Randomized, observer-blind, placebo-controlled, multi-centre, Phase III trial  

• Randomization stratified by age group & study site 

Immuno/Reactogenicity 

[N= 2,000] 

Efficacy & Safety* 

Per Protocol 

Intent To Treat 

4y passive surveillance: 
Detection of hospitalized 

Dengue cases 
All SAEs & pregnancies 

Active Surveillance / Detection of Dengue cases  

*  Safety on overall population consists of detection of Serious Adverse Events (SAEs) and Adverse Events of Special Interest (AESI) 

** Participants who received placebo were designated as the control group. 

|        
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CYD14:  N=10,275 
 2-14 YEARS OLD 
 
CYD15: N=20,869 
 9-16 YEARS OLD 



Vaccine Efficacy CYD 14 CYD 15 

Overall efficacy against 
virologically-confirmed dengue, 
any serotype (PP) 

56.5% (95% CI, 
43.8; 66.4)  

60.8% (95% CI: 
52.0; 68.0)  
 

Preventing DHF (ITT) 
according to 1997 WHO 
classification 

80.0% (95% CI: 52.7; 
92.4) 

95.0% (95% CI: 64.9; 
99.9) 

Preventing hospitalization (ITT) 67.2% (95% CI: 50.3; 
78.6) 

80.3% (95% CI 64.7; 
89.5)  

 If dengue seropositive at 
baseline (ITT) 

74.3% (95% CI: 53.2; 
86.3) 

83.7% (95% CI: 62.2; 
93.7)  

 If dengue seronegative at 
baseline (ITT) 

35.5% (95% CI: -26.8; 
66.7) 
 

43.2% (95% CI: -61.5; 
80.0) 

Key Results of CYD14 & CYD15  

† ITT=intent-to-treat. PP = Per protocol. CI=confidence interval 



THE FIRST TETRAVALENT DENGUE VACCINE  
IS POISED TO COMBAT DENGUE 

• A safe, effective dengue vaccine is on the 
horizon 

• Critically important achievement in the fight 
against dengue 

• How to implement this new tool effectiviely 
 

                                  Thisyakorn U, et al. Dengue Bulletin 2014; 38: 108-12. 





OBJECTIVES 
 
• Identifying & making practical recommendations on: 
    -Improved surveillance and case diagnostics 
           -Select initial groups for vaccination 
           -Address program feasibility 
           -Prepare and implement risk management plan 
• Communicating recommendations to all stakeholders 
• Collaborating with other relevant dengue initiatives 
 
                                                               Thisyakorn U. Vaccine 2012; 30: 5587-8 

 







Recommendations from 
1st ADVA 

Standardizing  

the monitoring & 

reporting of dengue  

in the ASEAN region 





Recommendations 
from 2nd ADVA 

•Callaborations and regional 

  data sharing networks 

• Informed decisions about 
dengue control 





Recommendations from 
3rd ADVA 

 The use of mathematical 
modelling to support rational 
decision-making and 
strategies for dengue control 







Global strategy for dengue prevention & control, 
2012-2020 



DENGUE PATIENTS IN DIFFERENT AGE GROUPS 

• Clinical manifestations and severity varied 
with age 

• CNS manifestations were more common in 
infants 

• DSS were less common in infants 

• Proper management depends on different 
age-specific clinical manifestations and 
severity 

                        Asian-Oceanian Journal of Pediatrics and Child Health 2007; 6: 1-7.  



CONCLUSION 

• The human and economic cost  
of dengue are significant and 
likely to be even higher than 
estimated 

• Disease prevention is a key to 
public health  






