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Dengue Disease: Global Threat   
30-fold increase in last decades 

• Over 2.5 billion people now at risk 
•   >40% of the world's population 

• Dengue is the most common disease 
transmitted by a mosquito 

• Now a major public health problem in 
many tropical and subtropical regions:  
• 100–200++ million infections  / year   
• >100 tropical and subtropical countries  
• ~ 20,000 deaths annually 

• Factors leading to increase include: 
1. Population growth and urbanization 
2. Inadequate water, sewer & waste 

management systems 
3. Rise in global commerce & tourism 
4. Global warming 
5. Changes in public health policy 

 

www.who.int/mediacentre/factsheets/fs117/en/ 
Undurraga PLoS Negl Trop Dis 2013 
Gubler Expert Rev Vaccines 2011 

Source: தகவலுழவன் 

http://www.who.int/mediacentre/factsheets/fs117/en/
http://www.who.int/mediacentre/factsheets/fs117/en/
http://www.who.int/mediacentre/factsheets/fs117/en/


Worldwide Threat of Dengue 

3 

Highly endemic 

Low endemic 

Non-endemic 

Specific WHO Objective: 

By 2020, reduce mortality and morbidity from 

dengue by at least 50% and 25% respectively  



Dengue incidence is under-reported 

• The case definition is not universally applied. 
 
• There is limited access to dengue diagnostics. 
 
• Misdiagnosis 
– Similarity to other febrile illnesses. 
 

• Surveillance and reporting systems are not    
        well established in many countries. 
 
• There is a lack of knowledge about major 

regions theoretically at risk. 
 

 
 

 
Suaya et al. 2006. WP3.2 from http://apps.who.int/tdr/svc/publications/tdr-research-publications/swg-report-dengue 



GLOBAL DISTRIBUTION & DENGUE BURDEN  

  

  The accurate estimation of dengue 
burden will help to guide improvements 
in disease control strategies and in their 
economic evaluation. 

 
 

                                                           Nature 2013; 496: 504-7 





GLOBAL DISTRIBUTION & DENGUE BURDEN  

• An exhaustive assembly of known records of 
dengue occurrence worldwide 

• Use an advance in disease modelling 
approaches to map the global distribution of 
dengue risk 

• Pair the resulting risk map with detailed 
longitudinal information from dengue cohort 
studies and population surfaces to infer the 
public health burden of dengue 

                                                           Nature 2013; 496: 504-7 





GLOBAL DISTRIBUTION & 
DENGUE BURDEN  

  

  Dengue infection is more 
than three times the dengue 
burden estimate of the World 
Health Organization 

 

                                                           Nature 2013; 496: 504-7 



MAPPING THE 70 YEAR HISTORY 

GLOBAL SPREAD  

OF  

DENGUE VIRUS SEROTYPES 



Figure 5. DENV Co-circulation. Cumulative number of DENV types reported by decade since 
1943. 



Global spread of dengue virus types: 
mapping the 70 year history 

• Worldwide expansion of the types 

• The expansion of disease hyperendemicity 

• The establishment of an increasingly 
important infectious disease of global health 
significance 

 
                                                                        Trends Microbiol 2014; 22: 138-46. 



ECONOMIC & DISEASE BURDEN OF DENGUE    
in   

SOUTHEAST ASIA 
 

• Dengue poses a substantial economic and 
disease burden in SEA with a DALY burden 
per million inhabitants in the region 

• The burden is higher than that of 17 other 
conditions, including Japanese encephalitis, 
upper respiratory infections, and hepatitis B 

 
 
 
 

                                                                                                                                                                                                                                                                  PLOS Neglected Tropical Diseases 2013; 7: e2055. 



DENGUE 

The most important 
arthropod-borne  

viral disease of humans 



Is dengue eclipsing malaria as 
a global health threat? 

Professor Usa Thisyakorn, M.D. 
Chulalongkorn  University 

Bangkok, Thailand 





DENGUE 





Dengue Transmission Cycle 



Clinical Spectrum of DENV Infection 

Field’s Virology, 4th Ed. Chapter 9: Pathogenesis of Viral Infections, Kenneth L. Tyler and Neal Nathanson 

 

DHF/Severe Dengue  

Hospitalized DF  

Non-hospitalized DF 

Inapparent 
DENV Infection  



Major pathophysiologic 
changes in DHF 

•  Leakage of plasma 

•  Abnormal hemostasis 



1997 WHO classification of dengue infection 

   Severity     Platelet       Plasma leakage 

   DF                         variable                  absent 

   DHF grade I         < 100,000               present 

           grade II        < 100,000                present 

   DHF grade III       < 100,000               present 

           grade IV    < 100,000                present 
  



Fever, headache, retro-orbital 
pain, myalgias, arthralgias 
+/- Haemorrhagic manifestations 

Thrombocytopenia 
Haemoconcentration 

Spontaneous Bleeding 

Pulse Pressure  20 mmHg 
Hypotension, cold clammy 
skin, restlessness 

Profound shock 
Undetectable blood 
pressure & pulse 

Classic Dengue Fever 

Grade I DHF 

Grade II DHF 

Grade III DHF 

Grade IV DHF 

DSS 

1997 WHO dengue classification 



The course of dengue illness 

 



Major pathophysiologic 
changes in DHF 

•  Leakage of plasma 

•  Abnormal hemostasis 







Mitrakul C, Thisyakorn U. 
Haemostatic studies in DHF 

Proceedings of 1st International Congress of Tropical Pediatrics.  

 Nov 8-12, 1989, Bangkok, Thailand: 215-7. 

▼Vasculopathy 

▼Coagulopathy 

▼Platelet abnormalities 



HEMOSTATIC STUDIES IN DENGUE PATIENTS 

• Laboratory evidences of DIC are demonstrated in 
all degrees of severity 

• Only in severe dengue is profound DIC aggravated, 
leading to uncontrolled bleeding and death 

• Plasma von Willebrand factor antigen  is the best 
indicator of progression to severe dengue in a 
study to determine the extent of the activation of 
endothelial cells and the hemostatic system in 
correlation with severe dengue 

 
  Sosothikul D, et al. Southeast Asian J Trop Med Pub Health 2015 (Suppl1); 46: S43-5. 

 



Clin Infect Dis 1994; 18: 248-9 

 Dengue infection during  

parturition complicated in severe  

hemorrhage and vertical  

transmission. 

Thaithumyanon P, Thisyakorn U,  
Deerojanawong J, Innis BL 



Reports of dengue patients with  
unusual manifestations 

• 1976 Wuler, Indonesia 

              Saguansermsri, Thailand 

              Tin U, Burma 

• 1978 Sumarmo, Indonesia 

• 1981 Kho, Indonesia 

• 1987 Nimmannitya & Thisyakorn, Thailand 

• 1988 George, Malaysia 



Thisyakorn U, Thisyakorn C. 
DHF: Unusual manifestations 
and problem in management 

JAMA.SEA 1994; 10: 102-3. 

 The unusual manifestations 

include encephalopathy, 

encephalitis and fulminant 
hepatitis 



Thisyakorn U,Thisyakorn C,  

Limpitikul W, Nisalak A.  
Dengue infection with CNS manifestations 

Southeast Asian J Trop Med Pub Hlth 1999; 30: 504-9 

 Neurological manifestations of dengue 

including alteration of consciousness, 

seizures, pyramidal tract signs, meningeal 

signs and headache. CSF showed 

lymphocytic pleocytosis in 1/5 while 

presence of IgM in few patients. 



Solomon T, et al.  
Neurological manifestations of  

dengue infection 

Lancet 2000; 355: 1053-9. 

 In dengue endemic areas patients 

with encephalitis and encephalopathy 

should be investigated for this infection, 

whether or not they have other features 

of the disease. 



Hepatic functions  
in dengue patients 

 Hepatocellular injury manifested  

by hepatomegaly, elevation of ALT  

and coagulopathy are common in DHF 

and even in DF, though hepatomegaly 

is absent. 

 J Med Assoc Thai 2002; 85: S298-301. 



Innis BL, et al. Acute liver  

failure is one important cause  
of fatal dengue infection 

Southeast Asian J Trop Med Pub Hlth 1990; 21: 695-6. 

 Liver injury is either a direct  

effect of virus replication in the  

liver or a consequence of host  
responses to infection. 



Organ system Manifestation 

Neurological Febrile seizures in young children. 
Encephalopathy. 
Encephalitis/aseptic meningitis. 
Intracranial haemorrhages/thrombosis. 
Subdural effusions. 
Mononeuropathies/polyneuropathies/Guillane-Barre Syndrome. 
Transverse myelitis. 

Gastrointestinal/ 
   Hepatic 

Hepatitis/fulminant hepatic failure. 
Acalculous cholecystitis. 
Acute pancreatitis. 
Hyperplasia of Peyer’s patches. 
Acute parotitis. 

Renal Acute renal failure. 
Hemolytic uremic syndrome. 

Cardiac Conduction abnormalities. 
Myocarditis. 
Pericarditis. 

Respiratory  Acute respiratory distress syndrome. 
Pulmonary haemorrhage. 

Dengue: Unusual or Atypical Manifestations(1/2) 



Organ system Manifestation 

Musculoskeletal Myositis with raised creatine phosphokinase (CPK). 
Rhabdomyolysis. 

Lymphoreticular/      
     Bone marrow 

Infection associated haemophagocytic syndrome (IAHS) 
    or Haemophagocytic lymphohistiocytosis (HLH). 
Idiopathic thrombocytopenic purpura (ITP). 
Spontaneous splenic rupture. 
Lymph node infarction. 

Eye 
Macular haemorrhage. 
Impaired visual acuity. 
Optic neuritis. 

Others 

Post-infectious fatigue syndrome. 
Depression. 
Hallucinations. 
Psychosis. 
 Alopecia. 

Source:  Gulati S, Maheshwari A. Atypical manifestations of dengue. Trop Med Int Health. 2007;12:1087–95.  

Dengue: Unusual or Atypical Manifestations(2/2) 



2009 WHO  
Revised Dengue Classification 

 
Dengue Case Classification 

by  

  Severity 



2009 WHO revised dengue classification 



 Co-infection can modify clinical 

presentations of dengue disease 

and result in missed or delayed 

diagnosis and treatment and 

possible misinterpretation as 

unusual manifestations. 
 

                Thisyakorn U. Pediatr Infect Dis J 1998; 17: 81-2. 



Concurrent Infections  

        - Malaria + dengue  

        - Malaria + dengue + leptospirosis 

        - Malaria + dengue + leptospirosis + 

 hepatitis E 

        - Dengue + Kawasaki syndrome 

        - Dengue + etc. 



No. Sex  Age  
(yr)  

Kawasaki 
Disease 

Dengue Ref 

1 M 10  Atypical DHF III 
Sopontammarak S, et al. 

SEA J Trop Med Public 

Health 2000;31:190 

2 M  2 4/12  Classic  Dengue  
infection 

Toumeux P, et al.  

Arch Pediatr 2002; 9: 218 

3 F  11/12  Classic DHFII 
Mekmullica J, et al.  

J Med Assoc Thai 2005; 

88:436-9. 

Dengue & Kawasaki disease  



Clinical course 
     
 

 

 

 

 

               

day 6               day 8 



Clinical course 
 

 

                

 

      day 6               IVIG    ASA, echocardiogram 



Clinical course 



Dr. Kawasaki  





Thisyakorn U, Thisyakorn C. 

Diseases caused by arboviruses 

Med J Aust 1994; 160: 22-6. 

 Successful treatment of DHF 

depends on early recognition 

and careful monitoring of the  

development of shock. 



HEMODYNAMIC PROFILES OF PATIENTS WITH 
DHF DURING TOXIC STAGE:  

AN ECHOCARDIOGRAPHIC STUDY 

• The mechanisms of decreased cardiac output during 
toxic stage of DHF is complex 

• Decreased preload is accompanied by decreased 
left ventricular performance, and possibly a 
subnormal heart rate response in some patients 

 
                          Khongphatthanayothin A, et al. Intensive Care Med 2003; 29: 570-4. 



MYOCARDIAL DEPRESSION IN DHF :  
PREVALENCE AND CLINICAL DESCRIPTION 

• Transient myocardial depression is not uncommon 
in patients with DSS. 

• Cardiac dysfunction in children with DSS may 
contribute to the clinical severity and the degree of 
fluid overload in these patients. 

 
                            Khongphatthanayothin A, et al. Pediatr Crit Care Med 2007; 8: 524-9. 



Initial fluid resuscitation for children 
with DSS 

     There is no difference between crystalloids and 
colloids regarding initial fluid resuscitation in 
moderate DSS. 

  No significant evidence to support colloids as 
the fluid for initial resuscitation in serious DSS. 

  Any type of colloids is not significantly different 
from one another. 

  The decision in choosing appropriate type of 
fluid depends on the physician’s judgment. 

                      Permpalung N, et al. Asian Biomedicine 2009; 3: 579-88. 



CONTROVERSIES IN DENGUE PATHOGENESIS 

• The 1997 WHO case definition is inadequate 

• DHF is not significantly associated with second 
dengue infections 

• DHF is caused by virulent viruses 

• DHF results from an abnormal T cell response 

• DHF results from dengue infection-induced 
autoimmunity 

• DHF results from DENV-infected endothelial cells 
                                                Pediatrics and International Child health 2012; 32: S5-9. 



DENGUE 
Prevention 

and 

Control 



Global strategy for dengue prevention & control, 
2012-2020 



Global Distribution of Aedes aegypti and Aedes albopictus 

Aedes aegypti  

Aedes albopictus 

(Roger et al., Adv. Parasitol. 2006;62:181-220) 



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 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 

 







Global strategy for dengue prevention & control, 
2012-2020 





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 ADVA 
Standardizing  

the monitoring & 

reporting of dengue  

in the ASEAN region 



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  






