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Arbovirus surveillance in the Pacific	  

•  Secretariat	  of	  the	  Pacific	  Community	  
•  Surveillance	  in	  the	  Pacific	  
•  Epidemic	  wave	  of	  arboviruses	  

–  Dengue	  
–  Chikungunya	  
–  Zika	  

•  Capacity	  building	  in	  epidemiology	  
–  Mass	  gathering	  surveillance	  
–  Post	  disaster	  surveillance	  
–  Field	  Epidemiology	  Training	  Programme	  
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SPC	  delivers	  technical,	  scienCfic,	  research,	  policy	  and	  
training	  support	  in:	  	  

	  
•  Agriculture	  
•  Aquaculture	  
•  Culture	  
•  EducaCon	  
•  Energy	  
•  Fisheries	  
•  Forestry	  
•  Gender	  issues	  
•  Health	  

•  Geosciences	  
•  ICT	  
•  Infrastructure	  
•  Media	  development	  
•  Transport	  
•  StaCsCcs	  
•  Demography	  
•  Water	  and	  sanitaCon	  
•  Youth	  
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SPC	  –	  Secretariat	  of	  the	  Pacific	  Community	  
•  Founded	  in	  1947	  by	  the	  Canberra	  Agreement.	  
•  26	  member	  countries	  and	  territories	  (22	  Pacific	  Island	  

Countries	  and	  Territories	  -‐	  PICTs)	  
•  Our	  mission:	  help	  Pacific	  Island	  people	  to	  respond	  effec3vely	  

to	  the	  challenges	  they	  face	  and	  make	  informed	  decisions	  
about	  their	  future	  and	  the	  future	  they	  wish	  to	  leave	  for	  
following	  genera3ons	  

•  Core	  business	  –	  strengthening	  Pacific	  Islands	  through:	  	  
–  capacity	  building/supplementaCon/subsCtuCon	  
–  coordinaCng	  trans-‐boundary/regional	  funcCons	  
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Surveillance	  in	  the	  Pacific	  
	  

Several	  sources	  for	  a	  comprehensible	  picture	  
•  PacNet	  
•  Laboratory	  based	  surveillance	  
•  Country	  surveillance/noCfiable	  disease	  reports	  
•  Syndromic	  surveillance	  

–  Acute	  fever	  and	  rash,	  Prolonged	  fever,	  Influenza	  like	  illness	  
•  Event-‐based	  surveillance	  

– Media	  and	  personal	  communicaCon	  
•  Surveillance	  by	  proxy	  
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Pacific	  Public	  Health	  Surveillance	  Network	  (PPHSN)	  
Background	  

•  PPHSN	  is	  a	  voluntary	  network	  of	  countries/territories	  and	  
organisaCons	  –	  created	  in	  1996	  supported	  by	  SPC	  &	  WHO	  
	  

•  Promotes	  public	  health	  surveillance	  &	  response	  

•  Outbreak	  prone	  CDs	  in	  focus.	  Should	  include	  all	  public	  health	  
emergencies	  
–  Set	  priority	  target	  diseases:	  influenza,	  dengue,	  measles,	  
leptospirosis,	  cholera,	  typhoid,	  HIV/AIDS,	  (TB)	  

	  
•  PPHSN	  goal	  is	  to	  improve	  public	  health	  surveillance	  and	  

response	  in	  the	  Pacific	  Islands,	  in	  a	  sustainable	  way	  
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PPHSN	  InsJtuJonal	  Framework	  

Core: 
22 MoHs 

Laboratories 

Training 
institutions 

Aid donors, 
Projects 

Networks & 
Associations 

International 
agencies 

Coordinating-Body 
+ Focal Point 
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PPHSN	  Networking	  Services	  

PPHSN services 

•  PacNet 

•  LabNet 

•  EpiNet 

•  PICNet 

•  Syndromic surveillance 

Operational steps 

Ø Alert & Communication 

Ø Verification & Identification 

Ø  Investigation & Response 

Ø  Infection control 

Ø Outbreak detection 
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Number	  of	  messages	  posted	  per	  month,	  	  
1997-‐	  2014	  
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Epidemic	  wave	  of	  arboviruses	  

DiagnosCc	  challenge	  
•  Similar	  clinical	  presentaCon	  of	  arboviruses	  
•  Long	  laboratory	  turn	  around	  Cmes	  
•  Other	  outbreaks	  and	  infecCons:	  measles,	  leptospirosis	  

SimilariCes	  	  
•  Transmission	  
•  Drivers	  	  -‐	  socioeconomic,	  environmental	  and	  ecological	  factors	  
•  Control	  measures	  
	  

Co-‐circulaCon	  and	  concurrent	  outbreaks	  
•  Burden	  on	  Pacific	  people	  and	  health	  systems	  
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New	  arboviral	  outbreaks	  and	  circulaJon	  2012-‐2014	  



http://www.spc.int/phd/epidemics/ 
 



Dengue	  in	  the	  Pacific	  

•  Sporadic/Epidemic	  pabern	  
–  Every	  4-‐5	  years	  regional	  waves	  

•  Outbreaks	  of	  all	  four	  serotypes	  in	  2012	  
–  DENV	  3	  absent	  for	  18	  years,	  re-‐introduced	  2012,	  now	  having	  
caused	  8	  outbreaks,	  several	  ongoing	  
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Number	  of	  countries	  with	  dengue	  outbreaks	  or	  circulaJon	  for	  
each	  serotype	  from	  1971	  to	  2014	  
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New	  dengue	  outbreaks	  and	  circulaJon	  in	  the	  Pacific	  
2012	  -‐	  2015	  

October	  2013	  
>25,000	  suspected	  
cases,	  15	  deaths	  

December	  2012	  
>9000	  suspected	  
cases,	  8	  deaths	  

September	  2012	  
>10900	  cases,	  5	  
deaths	  

DENV-‐1	  	  	  
DENV-‐3	  



•  Chikungunya	  in	  the	  Indian	  Ocean	  
–  2005	  –	  2007	  in	  Indian	  Ocean	  	  
–  Large	  Burden.	  Ex	  Reunion	  Island:	  

•  35%	  aback	  rate,	  	  medical	  costs	  of	  €43.9	  million	  

•  Chikungunya	  in	  the	  Pacific	  
–  1970ies	  –	  30%	  seroprevalence	  in	  PNG	  and	  Indonesia??	  
–  Feb	  2011	  –	  New	  Caledonia,	  Tightly	  controlled	  outbreak,	  33	  cases,	  	  
	  Asian	  lineage	  

–  Jun	  2012	  –	  Papua	  New	  Guinea,	  ECSA	  lineage	  
–  Jan	  –	  Jun	  2013	  –	  New	  Caledonia,	  Asian	  lineage	  
–  Aug	  2013	  -‐>	  Yap	  State,	  Asian	  lineage	  
–  Feb	  2014	  -‐>	  Tonga	  
–  Jun	  2014	  -‐>	  American	  Samoa	  
–  Jul	  2014	  -‐>	  Samoa	  
–  Jul	  2014	  -‐>	  Tokelau	  
–  Oct	  2014	  -‐>	  French	  Polynesia,	  Asian	  lineage	  

	  

- Kanamitsu et al Am J Trop Med Hyg 1979 
- Tesh et al Am J Trop Med Hyg 1975 
- Dupont-Rouzeyrol et al Vector Borne 
Zoonotic Dis 2012 
- Horwood et al EID 2013 
- Dupont-Rouzeyrol et al 2014 
- Dupont-Rouzeyrol /Cau-Lormeau personal  
communication 
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Chikungunya	  in	  the	  Pacific	  2012	  -‐	  2015	  

July	  2014,	  2556	  
cases,	  (13.6/1000)	  

October	  2014,	  55000	  
esCmated	  consultaCons,	  
>500	  hospitalizaCons,	  14	  
deaths	  



	  
Yap Chuuk 

Kosrae 

ZIKV	  

Zika	  virus	  emerging	  in	  the	  Pacific,	  2007	  -‐	  2014	  

ZIKV	   ZIKV	  
ZIKV	  

2007	  

Jan	  2014	   Feb	  2014	   Oct	  2013	  

Easter	  Island	  
Mar	  2014	  

Musso et al Clinical Microbiology and infection 2014  
Roth et al Eurosurveillance October 2014 

Estimated number of cases (% of population) : 
-  French Polynesia: ~ 34,000 (12%) 
-  New Caledonia: ~1400 (0.5%) 
-  Cook Island: ~1000 (5%) 



New	  arboviral	  outbreaks	  and	  circulaJon	  2012-‐2014	  

Roth et al Eurosurveillance October 2014 
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Risk	  for	  further	  spread	  

-‐  Vectors	  and	  a	  suscepCble	  populaCon	  
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Roth et al Eurosurveillance October 2014 

Vectors	  of	  dengue	  and	  possible	  vectors	  of	  	  
Zika	  and	  chikungunya	  virus,	  October	  2014	  



Risk	  for	  further	  spread	  

Vectors	  and	  a	  suscepCble	  populaCon	  

Global	  trend	  of	  increasing	  vector	  borne	  disease	  
-‐  Re-‐emergence	  of	  dengue	  in	  Japan	  

-‐  Chikungunya	  and	  dengue	  in	  Europe	  

-‐  Chikungunya	  for	  the	  first	  Cme	  in	  the	  Americas	  

Concurrent	  outbreaks	  
-‐  Important	  with	  conCnuous	  (limited)	  sampling	  during	  outbreaks	  

-‐  CirculaCon	  for	  a	  long	  Cme	  

Drivers	  
-‐  UrbanisaCon	  

-‐  GlobalizaCon	  

-‐  Climate	  Change	  –	  remains	  to	  be	  demonstrated	  

	  



Roth et al EID May 2014 

Commercial	  flights	  at	  
start	  of	  Chikungunya	  
outbreaks	  in	  the	  Pacific	  



Mass-‐gathering	  surveillance	  

Hoy et al unpublished 



Solomon	  Islands	  –	  flash	  floods	  	  
April	  2014	  

*Forrest Jones, Yale SPH MPH Student 



Post	  disaster	  surveillance	  –	  	  
EWARN	  



Post	  disaster	  surveillance	  –	  	  
EWARN	  



Post	  disaster	  surveillance	  –	  	  
EWARN	  



Data	  for	  Decision-‐Making	  (DDM)	  

•  Module	  1	  –	  Outbreak	  surveillance	  and	  response	  

– 14	  PICTs	  (120	  students)	  in	  2013-‐2014	  
•  Module	  2	  –	  Basic	  applied	  epidemiology	  and	  data	  
analysis	  (in-‐country	  data)	  

– 7	  PICTs	  (50	  students)	  in	  2014	  
•  Module	  3	  –	  Intermediate	  epi	  and	  data	  analysis	  

– 6	  PICTs	  (26	  students)	  in	  2014	  
•  Module	  4	  and	  own	  data	  project	  -‐	  2015	  



Certificate-
Level  

(Epi-tech) 

Diploma-Level 
(Senior 

 Epi-tech) 

Masters-Level 
(Field  

Epidemiologist) 

DDM2: 
Responding 

to public 
health alerts 

DDM1: Public 
Health 

Surveillance 

DDM3: 
Basic 

epidemiology 
and data 
analysis 

DDM 4: 
Intermediate 
epidemiology 

and data 
analysis 

OR 3:  
Paper writing 

OR 2: 
Data 

management 
and analysis 

OR 1:   
Protocol 
Writing 

Elective 
module 

Teaching DDM Two studies/ 
projects 

In-country 
residency  -
knowledge 

transfer, 
active 

engagement 

DDM5:	  Surveillance	  project	  



Pacific	  OR	  course	  





	  Thanks	  to	  
•  PICTs	  for	  surveillance	  work,	  country	  reports	  and	  PacNet	  

acCvity	  
•  PPHSN	  partners	  for	  supporCng	  surveillance	  and	  outbreak	  

invesCgaCon	  work	  
•  L1	  laboratories	  for	  sampling	  and	  shipping	  
•  L2	  and	  L3	  laboratories	  for	  genotyping:	  InsCtut	  Pasteur	  New	  

Caledonia	  (IPNC),	  InsCtut	  Louis	  Malarde	  (ILM)	  TahiC	  French	  
Polynesia,	  CDC	  Atlanta	  US,	  CDC	  Puerto	  Rico,	  Hawaii	  State	  
Laboratory	  (HSL)	  

•  SPC	  colleagues	  for	  helping	  with	  material	  


