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Overview 

• Spectrum of dengue illness 
– Mild  ambulatory care 

 

• Clinical versus laboratory diagnosis 
 

• Triage for outpatient management 
 

• Outpatient management 



Symptomatic 189 
Outpatient 149 
Hospitalised DF 31 
DHF 9 
Inapparent 346 



• Over 8 months, 454 patients acute febrile 
illness 

• 133 dengue RT PCR positive 
• 58 dengue IgG positive 
• 75 hospitalised 
• 2 DHF 



Inapparent and symptomatic  
dengue, Singapore and Southern China 

• AJTMH 2013;88:1065 
– 2007 outbreak 
– 3939 blood samples  6.8% ELISA 

IgM positive (RF removed)  78% 
no illness (88% >=45 years vs. 63% 
<45 years,p=0.005) 

– 22% symptomatic  5 (8%) saw 
doctor  1 diagnosed dengue 

 
• PLOS NTD 2015, in press 

– 2013 outbreak, Zhongshan, 
Guangdong 

– 77 index cases and 887 contacts 
– 41 (4.6%) dengue positive, 1 

secondary dengue, 13 
symptomatic, 28 inapparent, I:S 
ratio 2.2  



More likely to manifest clinical 
illness with increasing age in 
primary infection (Brazil) 
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PLOS NTD 2011;5:e1180 



Decreasing dengue  
hospitalisation 



Rising dengue 
Less hospitalisation 
No increased dengue death 

Number of reported and fatal dengue cases in Singapore (2001-2014)
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Implications 

• Questions for Hong Kong 
– What is the receptive mosquito population? 

• A aegypti vs. A albopictus? 

– What is overall population seroprevalence? 
– What is age dependent seroprevalence? 



Accurate diagnosis 
Clinical versus laboratory 



Predicting dengue diagnosis 



Clinical diagnosis 

• WHO 1997 Probable 
dengue fever 
– Acute fever with ≥2 of 

headache, eye pain, 
myalgia, arthralgia, rash, 
bleeding and leukopenia, 
AND 

– Supportive serology OR 
occurrence same 
location and time as 
confirmed dengue 

• WHO 2009 Probable 
dengue 
– Live in or travel to 

dengue endemic area 
– Fever and 2 of 

nausea/vomit, rash, 
aches/pains, 
Tourniquet’s test +ve, 
leukopenia, any warning 
sign 



Dengue warning signs 

• Abdominal pain/tenderness 
• Persistent vomiting 
• Clinical fluid accumulation 
• Mucosal bleeding 
• Lethargy and restlessness 
• Hepatomegaly >2cm 
• Haematocrit rise AND rapid platelet drop 



PLOS NTD 2011;5:e1191 

WHO 1997 Sn 95-98.3% Sp 26.3-35.2% 
WHO 2009 Sn 95.9-100% Sp 10-23% 
Sensitivity decreased in >55 years 
Clinical diagnosis not specific  need laboratory confirmation 



AUC 0.85 
Sn 90% Sp 58% 

AUC 0.82 
Sn 74% Sp 79% 
Pulse >100bpm 

AUC 0.96 
Sn 90% Sp 91% 
Continuous 

AUC 0.92 
Sn 84% Sp 85% 
Dichotomous 

Myalgia, rash, petechiae 
Bradycardia 

Rash, raised HCT 
Low WCC 



PLOS NTD 2008;2:e196 

Sn 71.2% Sp 90.1% 



Pitfalls of dengue  
laboratory diagnosis 



Nat Rev Microbiol 2010;8:S7 

Dengue IgM day 5 

Dengue NS1 days  
1-3 

Combined  
better 



Better sensitivity NS1/IgM vs. each  
Comparable specificity 



False positive  
dengue IgM and NS1 

IgM 10-50% 
NS1 1-7% 



Whole blood 
Finger prick 



Implications 

• Have the right diagnostic assay 
• Be readily available 

– Point of care 
– Daily 
– Quick turn-around time 



With confirmed dengue, how do we 
decide on hospitalisation versus 
outpatient observation? 



World Health Organisation  
2009 

Why? 

US? 
How much? 



Higher risk of DHF in children 
Higher mortality in children but also elderly 
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Older patients >DHF, severe dengue 
and nosocomial infections 

Age, co-morbidity, illness severity 
and nosocomial infection  longer 
hospitalisation 





Outpatient care 





Specific: persistent vomit, hepatomegaly, haematocrit/platelet, clinical fluid 
accumulation 
Poor sensitivity but good negative predictive value 



Specific: persistent vomit, clinical fluid accumulation, hepatomegaly,  
haematocrit/platelet 
Poor sensitivity but high negative predictive value 
 



Other predictive algorithms for 
dengue severity 



Predicting dengue severity 
Tanner PLOS NTD 2008;2:e196 

Marker of severity: platelet <50,000 
Sn 78.2% Sp 80.2% 

Singapore adults 
Vietnamese children and adults 



Predicting dengue severity 
Potts PLOS NTD 2010;4:e769 

Thai children 



Potts PLOS NTD 2010;4:e769 

Thai children 



1973 dengue patients at TTSH, 2004, 118 had DHF, 82 developed DHF after admission 



Sensitivity and negative predictive value 
preserved  
Specificity marginally lower 



2004 cohort: n=1973, DHF 118 
2007 cohort: n=1017, DHF 215 

Sensitivity and negative predictive value remain 
good 
Specificity lower  





Cost saving USD1.4million in 2008 



Unable to derive highly sensitive 
or specific predictors for severe 
dengue 
Heterogeneous groups? 



Outpatient dengue management 



Criteria for outpatient care: <60 years, not immunocompromised, no co-morbidity,  
good social support, able to drink, able to attend daily clinic review, platelet >50,000, 
no haemoconcentration, confusion, severe abdominal pain, bleeding or shock 



Monitor FBC and BP daily 
Postural BP 
Symptom relief 
No NSAID 
Medical leave 
 
Look for haematocrit rise 
Threshold 20% 
 
Beware drop in haematocrit 
Occult bleeding 
Haemodynamic instability 
 
To predict convalescence 
Defervescence 
WCC rises before PLT 



EID 2003:9:1003 
Encourage oral fluid >5 glasses a day 



Mild DHF can be managed with oral fluid 



TTSH outpatient  
dengue care path 



Summary 

• Identify mild illness and low risk for 
complications for outpatient follow-up 

• Resources: 
– Primary care 
– Dengue diagnosis confirmation 
– Daily review with FBC and BP 
– Encourage oral fluid 
– Symptomatic treatment (avoid NSAID) 

 



Thank you for your attention 

Questions? 
David_lye@ttsh.com.sg  

mailto:David_lye@ttsh.com.sg
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