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Outline 

1. Dengue and arboviruses in Pacific 
 
2. Post-disaster epidemics 
 
3. Pacific Syndromic Surveillance System 
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•  22 Pacific island countries or areas 
•  Total population: 3.1 million 
•  Annual GDP: 612 – 36,000 USD 
•  Annual health expenditure: 70 – 3400 USD 
 

11,000 km 



4 Division of Health Security and Emergencies (DSE) 
WHO Western Pacific Regional Office (WPRO) 

 
• Serotype 2: re-emerged after ~15 years 

• Serotype 3: re-emerged after ~20 years 

Dengue in the Pacific 
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Re-emergence of dengue types 2 and 3 in the Pacific 

2011: Yap (FSM) 
2012: None 
2013: SOL, FP, FIJI, NC, 
KIR 
2014: VAN, TUV, NAU,  
FIJI, Tonga 

           Dengue type 2 
           Dengue type 3 
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Re-emergence of dengue types 2 and 3 in the Pacific 

           Dengue type 2 
           Dengue type 3 

34,000 cases 
(DENV-1 +3) 

29,000 cases, 16 deaths 

9,500 cases, 8 deaths 
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Dengue in the Pacific 

Current surge in Pacific dengue unusual or 
unexpected? 
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Pacific island dengue outbreaks   
1971 to 2014 
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Pacific island dengue outbreaks   
1971 to 2014 
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Pacific island dengue outbreaks   
1971 to 2014 
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Pacific island dengue outbreaks   
1971 to 2014 
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Pacific island dengue outbreaks   
1971 to 2014 
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Pacific island dengue outbreaks   
1971 to 2014 
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Pacific island dengue outbreaks   
1971 to 2014 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N
o.

 o
f P

IC
s 

Year outbreak started 

High birth rates x 15-20 years = 
threshold susceptible population 

Dengue Type 4 
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Pacific island dengue outbreaks 
1971 to 2014 
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DENV-3 - 
~20y 

DENV-2 - 
~15y 
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Chikungunya virus:  
Emergence in the Pacific 

Aug 2013 

2012-13 

2011   Mar 2014 

-  NC: ~30 cases 
-  PNG: ~30,000 
-  YAP (FSM): 1700 (15% AR) 
-  Tonga: ~10,000 (9.5%) 
-  Am Sam, SAM, TOK 
-  French Polynesia: ~575 cases 

  July-Aug 2014 

  Oct 2014 
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Zika virus:  
Emergence in the Pacific 

2007 

-  Family: Flaviviridae (dengue, WNV, YF) 
-  Clinical: similar to dengue/chikungunya 
-  Vector: Aedes species 
-  Prior to 2007 

-  No recorded outbreaks 
-  Only 14 sporadic cases documented  
-  Geographically limited to Africa and 

Asia 
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-  Mild disease without need for hospitalization 
-  Reported or documented fever 
-  Maculopapular  rash 
-  Conjunctivitis 
-  Edema of hands/feet 

-  Attack rate ~90% 
-  60-70% asymptomatic  
-  No complications or deaths identified 
-  Vector unproven – likely Aedes hensilli vs Ae aegypti 

 



Emergence of Zika virus in the Pacific 

2007 

Oct 2013 

Nov 2013 

  Feb 2014 

-  FP: 34,000 (12% AR) 
-  NC: ~1400 (0.5%) 
-  CI: ~1000 (5%) 

Highly unusual cluster of Guillain-Barre 
Syndrome 
•  42 cases of ascending flacid paralysis 
•  Temporally associated with ZIKV 
•  Strained intensive care capacity 

  Mar 2014 
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Disasters in the Pacific 
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Natural Disaster Risk - Pacific 

•  Cyclones, floods, 
earthquakes, tsunamis 

•  January 2013 –  Sept 2014: 
7 major disasters in PICs 

•  Climate change exacerbates 
the impact of disasters 

•  Poorest and most vulnerable 
populations bear the greatest 
burden 
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Post-disaster epidemic risks? 



23 Division of Health Security and Emergencies (DSE) 
WHO Western Pacific Regional Office (WPRO) 

Post-disaster: Factors increasing epidemic risk 

•  Displaced populations 
•  Overcrowding 
•  Limited clean water 
•  Limited latrines & sanitation 
•  Limited access to healthcare 
•  Increased exposure to disease vectors 

•  Poor baseline population health 
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Recent major disaster-related epidemics 

2011: Tuvalu and Tokelau 
2012: Fiji 
2014: Solomon Islands 
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Tuvalu & Tokelau: Drought emergencies and diarrhoea 
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Threshold? 
 





Flood disaster— Western Division, Fiji, 2012  
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Leptospirosis outbreak  — Western Division, Fiji, 2012  
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Leptospirosis outbreak  — Western Division, Fiji, 2012  
 



Leptospirosis outbreak  — Western Division, Fiji, 2012  
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Leptospirosis outbreak  — Western Division, Fiji, 2012  
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•  >1300 suspected cases 
•  28 deaths 
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Solomon Islands 2014 – Flash 
floods 
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Solomon Islands – Flash Flood 
Disaster 

•  Torential rains 3-5 April 
•  52,000 affected (10,000 displaced in Honaira) 

•  Large international response 



Post flash-flood emergency diarrhoea outbreak 
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Honiara and Guadalcanal 
Malaita, Makira, Isabelle  

•  > 10,000 cases 
•  25 deaths 
•  43% Rotavirus positive (n=49) 
•  Huge burden on health system 



*Forrest Jones, Yale SPH MPH Student 
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WHO post-disaster response 
 

Rapid epidemic risk assessment – critical initial step 
• Assess local epidemic prone diseases 

• Population displacement? Overcrowding? 

• Clean water, sanitation, healthcare? 

• Pre-existing surveillance? Functional? 

• Outbreak response capacity 

• Available resources 
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WHO post-disaster response 
Early warning alert & response networks (EWARN) 

Select EWARN sites 

Implement 

Develop forms and 
reporting protocols 
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Pacific Syndromic Surveillance 
System 
PSSS 

•  Reporting of clinical signs and symptoms 

only 

•  No lab 

•  Fast and simple 

•  Early detection provides the opportunity to 

intervene early and limit the impact of 

outbreak spread   
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WHO Regional support 

•  Data collation, analysis & reporting 
•  Weekly Pacific surveillance and outbreak 

reports through email 
•  Regular country missions to support 

system 
•  Assistance available when increase in 

cases detected  



Preparation: Strengthen routine surveillance & 
response 
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Tuvalu Syndromic 
Surveillance 



Pacific Syndromic Surveillance System 
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WHO support to PICs 
•  Support IHR implementation and monitoring 

in countries 

•  Coordination and management of the PSSS 
among the 23 PICs 

•  Provide Post disaster surveillance (EWARN) 

•  Outbreak response support in countries. 
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Thank you 


