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Order of presentation

• Introduction to VBDs
• The impact of climatic changes on 
VBDs

• VBDs of major interest in the 
Pacific

• Capacities required to 
prevent/identify/respond to VBDs

• Assessment of these capacities in 
Pacific

• Actions underway and needed
Source: https://wwwnc.cdc.gov/eid/article/20/6/13‐1413‐f1



• Apprx. 40% percent of emerging zoonotic viruses are 
vector borne

• 1/6th human illnesses and disability suffered worldwide 
due to VBD

• > ½ world human population at risk of VBD
• Every year there are more than 1 billion cases and over 

1 million deaths from vector-borne diseases, globally.
• Vector-borne diseases account for over 17% of all 

infectious diseases.
• Wide socioeconomic impacts – individual and societal
• Burden greatest for poor

Human impact

Source: Campbell-Lendrum D et al 2015; WHO 2008, Murray et al 2012, Lozano R et al 2012 3



Disease Country/Region PICT/PNG Vectors
Dengue Pacific wide Aedes aegypti, Ae. albopictus, Ae. polynesiensis

and numerous others in scutellaris group

Chikungunya FSM, New Caledonia, PNG,
Tonga

Ae. aegypti, Ae. Albopictus, Ae. polynesiensis

Zika virus Cook Islands, FSM, French 
Polynesia, New Caledonia, PNG

Ae. hensilli, Ae. aegypti

Lymphatic filiariasis Pacific wide (except 6 
countries)

Culex quinquefasciatus, Anopheles  farauti, Ae. 
albopictus,

Malaria PNG, Solomon Islands,
Vanuatu. 

An. farauti,  An. hinesorum, An. punctulatus

Epidemic polyarthritis ( 
Ross River Virus)

Cook Islands, Fiji, New 
Caledonia, PNG, Samoa, Tonga

Ae. vigilax, Cx. annulirostris, 
Ae. polynesiensis

Japanese encephalitis Micronesia, North Mariana, 
PNG

Cx. tritaeniorhynchus, Cx. annulirostris, Cx. sitiens

VBD AND MAJOR VECTOR DISTRIBUTION IN THE PACIFIC MOHMS Fiji and WPRO 2015



Not as widespread but still climate sensitive 
(maybe under measured)
Disease/Disease group Vector
West Nile fever Culex
Relapsing fever (borreliosis) (Guam 
disease)
Rickettsial disease (Babesia) 
Tick borne encephalitis

Ticks

Rickettsiosis Fleas
Scrub typhus (Temotu fever) Mites (incl. Trombiculid)



>120,000 
reported 
affected



https://www.google.com/search?rlz=1C1GGRV_enAU778AU778&biw=2133&bih=1144&tbm=isch&sa=1&ei
=m8LvWoKcCsac0gSYqbrgAQ&q=Paficic+islands+emerging+diseases&oq=Paficic+islands+emerging+disease
s&gs_l=img.3...19284.25523.0.25955.33.29.0.0.0.0.342.4738.0j4j14j2.20.0....0...1c.1.64.img..13.5.1102...0j

35i39k1j0i67k1j0i10k1.0.H9tqNAqg‐ms#imgrc=QVhAeDv90sLpHM: 

Leta et al 2018



https://www.google.com/search?rlz=1C1GGRV_enAU778AU778&biw=2133&bih=1144&tbm=isch&sa=1&ei=m
8LvWoKcCsac0gSYqbrgAQ&q=Paficic+islands+emerging+diseases&oq=Paficic+islands+emerging+diseases&gs_l
=img.3...19284.25523.0.25955.33.29.0.0.0.0.342.4738.0j4j14j2.20.0....0...1c.1.64.img..13.5.1102...0j35i39k1j0i67
k1j0i10k1.0.H9tqNAqg‐ms#imgrc=Z9hm_8FEU7qS2M

Leta et al 2018



Leta et al 2018
MOHMS and 
WPRO 2015



McMichael A et al 2006



McMichael A et al 2006

IPCC 2014
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• Needs a certain temperature range to 
survive and develop

• Rising temperatures can affect 
reproduction and extrinsic incubation 
period and other aspects of parasite 
development rates

• Extended period of hot weather can 
raise the temperature of environments 
of -> change density of pathogens

• Rising temp. may limit proliferation of 
a pathogen by favouring competitor

• Combinations of factors often 
important

A pathogen/parasite 
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Malaria
Patz and Olson 2006



Source: https://wwwnc.cdc.gov/eid/article/20/6/13‐1413‐f1



Challenges
• Many health challenges
• Low economic bases
• Large territorial areas/limited 
communication infrastructure, 
logistics constraints

• Scale
• Population mobility and birth 
rates

• Sufficient susceptible hosts for 
DENV epidemic every 4‐5 yrs (Cao‐
Lormeau et al 2014)

• Health systems capacity
• PICTS struggle to comply with Core 
Capacity building for IHR, too 
complex, many partners irrelevant 
(Gardner 2014)

• Workforce numbers distribution and 
levels (Craig et al 2015)*

• Data quality and timeliness (Saketa
2015 

• Laboratory surveillance 
• One health capacity



Strengths and opportunities
• Resilient communities and social 
structures

• Partners/Support
• SPC
• WPRO
• Australian and New Zealand 
government

• CDC
• Pasteur institute
• China
• Pacific Public health 
Surveillance network (PPHSN), 
PacNET, LabNet, EpiNet, 
PICNet

• Fiji National University with SPC 
Data for decision making 
accredited training programme for 
Pacific 

• PNG Field Epidemiology training 
program ( with CDC and WHO)

• Pacific data for decision making 
• Asia Pacific Strategy for Emerging 
Diseases (APSED)

• Asia Pacific Strategy for 
Strengthening of Health 
Laboratories

• APMEN
• Pacific Outbreak Manual
• PacELF



Core public health capacities for effective response to VBD –
emerging, re‐emerging or evolving

Workforce capacity and 
competency

Information and data systems
Organizational and systems 

capacity

Surveillance, 
Laboratory capacity, 
Outbreak response

Public 
Health 
response

Source: WHO 2005

Core capacities

Infrastructure



IHR 2015
• Strong national public health 
systems that are able to maintain 
active surveillance of diseases and 
public health events; 

• Rapidly investigate detected 
events; 

• Report and assess public health 
risks; 

• Share information; 
• Implement public health control 
measures

• 14 are State parties to IHR
• 6 assessed (2015) as gaps in 
core critical areas 



Experience in vector control

• “The expertise of entomologist is critical to guiding vector control; 
however the world is facing an extreme shortage of entomologists” 
WHO 2014 pg 45

• Vector control capacity in pacific limited or insufficient No ongoing 
entomological surveillance system targeting vectors of dengue or 
other arboviruses except New Caledonia, Fiji and French Polynesia: 
Roth et al 2014 

• Most data on mosquito distribution on data collected 2nd half 20th
century

• Little done to build local infrastructure and skills needed to improve 
efficiency, monitor impact, sustain coverage with vector control 
interventions, and insecticide resistance monitoring 



So what can we do?
• Support capacity building efforts commenced by Pacific island countries 
and territories and partner agencies

• Advocacy for resourcing
• Mentoring
• Developing training  opportunities in partnership
• Apply research efforts to problems pacific partners identify and face –
and implement as true partnerships

• Tools development to support efforts
• Innovative continuing professional development opportunities
• Personal actions re: climate change

‐> Flexible adaptive resilient health systems and Pacific neighbours 
partnerships  to cope with changes the direction of which may be 
unpredictable 
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