Chikungunya:
overseas vectors

Scott Ritchie

Other African vectors

+ Ae africanus

* Ae luteccephalus
» Ae. vittatus

= Ae fulgens

= Ae. dalzieli

Ae africanus, natural and artificial
containers, impartant sylvan vector

Questions from Moira
Are there any other potential vectors?
Anopheles stephensi

1. Urbanised cantainer breeder
middle east - eastern Asia

2. Major malaria vector
3. Common In areas with CHIKV
4. Rao (1964} vector comp.

1. 8/23 infected 10 d

2. But 0/23 transmit to micel

5. But Yadav et al. 2003 did
demonstrate transmission!
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Endemic African vectors

«Both tree hole
hreeders

' *Readily feed on
man and monkeys

g

Ae. furcifer Ae, taylori

Asian vectors

» Ae aegypli
» Ae albopictus

= Suspected vectors
— An. stephensi
— Mansonia uniformis

« Pialoux et al. 2007 Lancet Inf. Dis 7:319-
327 mentions Ae vigilax & Cx annulirostris,
but search of their cited references did not!

Vectors of notable outbreaks

La Reunion (east of Madagascar)
From Delatte et al. 2008 VBZD in press

Ae aegypfi control in 50s limited its distribution
and Ae albopictus became dominant

Only Ae albopicfus collected in surveys this
study

Sampies urban, peri-urban and wooded gullies
Albos found in all areas, artificial containers and
bamboo and rock pools in gullies.

*» Ae albopictus only vector




DARNLEY
ISLAND

Vectors of notable outbreaks

Comoros {just west of Madagascar)

From Sang et al. 2008 AJTMH 78: 77-82

— Ae aegypti, Cx. quinque. Ae simpsonii
collected and PCR'ed.

—CHIKV in 4 pools Ae aegypti, 2 Aedes sp.,1
Cx sp.

—No Ae afbopictus collected

Italy: Was transmission focal like
dengue, or more scattered?

Response from Romen Bellini, who worked on ltallan CHIK team:

In the first focus where the index case was
located Chik cases were quite clustered with
more cases per family.

Then new foci started in the area {radius of 50
km) with more scattered cases.

Most of the people were infected outdoors in the
house garden

We think the displacement of the virus was via
viremic persons more than via infected
mosquitoes.
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YAM
BAMBOO

Vectors of notable outbreaks

= India (2006); massive widespread
outbreak

» Primary vector Ae aegypli

= Ae albopictus in some areas

Any evidence that other mosquitoes
were involved in transmission?

+ In the area we aiso have Culex pipiens
and some Aedes caspius,

« CHIKY was only detected in Ae albopictus.

+ sample size of other vectors was low

« Thus, likely Ae albopictus driven




Courtesy Romeo Betlini

Questions from Moira

Are there any other potential
vectors?

During the latest epidemics,
including the outbreak in ltaly, were
any other vectors beyond Ae aegypli
and Ae albopictus incriminated?

No.

Ae albopictus

Ae aegypli
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Some ltalian albo breeding sites

Subterranean catch basins and storm drains
also important

Questions from Moira

How well do we understand the
current situation?

»Consensus is that Ae aegypti and
Ae albopictus are the almost
exclusive vectors outside of Africa
Transovarial transmission (adult to
progeny) unknown

Closing thoughts

Container and tree hole breeding Aedes almost
exclusively main vector

Many other mosquitoes “good lab vectors” but
not implicated in epidemic fransmission
Explosive outbreaks linked to
domestic/peridomestic mosquitoes that feed
heavily on man

In Australia, north Queensiand certainly at risk
Other concerns for Australia:

— Fate of Ae albopicius

— Can marsupials, £sp. possums, serve as a host?

- fre other potential vectors sufficiently homephagic to
initiate outbreak in humans?




Chikungunya
Clinical Features
Bart Currie
Menzies School of Health Research

Northern Territory Clinical School
Infectious Diseases Unit, Royal Darwin Hospital

school of health research

Chikungunya
Classical clinical features

Fever

Polyarthralgia

Rash

Headache

Myalgia

Gl upset — diarrhoea, vomit

Conjunctivitis

Chikungunya
Laboratory features

Lymphopenia 80%
Thrombocytopenia 40%
Raised AST/ALT/GGT 40%
Raised CRP 70%
Hypocalcemia 50%
Abnormal coagulation profile rare
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Chikungunya
Case series
Rezza et al. Lancet 2007;370:1840. Italy n=205

Borgherini et al. Clin Infect Dis 2007;44:1401. Reunion n=157
Ramful et al. PIDJ 2007;26:811. Reunion neonates n=38
Hochedez et al. Emerg Inf Dis 2006;12:1565. France n=22
Taubitz et al. Clin Infect Dis 2007;45:e1. Germany n=20
Johnson et al. Med J Aust 2008;188:41. Australia n=8

Parola et al. Emerg Infect Dis 2006;12:1493. France n=5

Chikungunya
Classical clinical features

Fever — abrupt onset and high >90%
Polyarthralgia — often severe >80%
Rash 50%
Headache 50%
Myalgia 50%
Gl upset — diarrhoea, vomit <50%
Conjunctivitis <20%

Chikungunya
Rare clinical features
Neonatal encephalopathy from perinatal transmission
Neonatal “algic syndrome” from perinatal transmission
Clinical bleeding; bleeding gums, purpura, H+M
Encephalitis in the elderly

Severe hepatitis




o
o

Chikungunya

Incubation period 2-12 days

Fever and rash last 3-7 days

Arthralgia lasts 1-50+ weeks — median 8 weeks
Mortality — comorbidities or virus itself?
254/266,000 = 1/1000 from Reunion 2005-2006

2,944 “excess” deaths Aug-Nov 2006, Ahmedabad India

Chikungunya
Rash
Begins 1-4 days after the fever
Lasts 3-7 days and no scaling
Usually non-coalescent macules with islands of normal skin
1/6 maculopapular (ie raised lesions), occasionally bullous
Abdo, chest, back, limbs, NOT face, occas palms, soles

Itchy in 50%

Chikungunya
Rare clinical features
Neonatal encephalopathy from perinatal transmission
Neonatal “algic syndrome” from perinatal transmission
Clinical bleeding; bleeding gums, purpura, H+M
Encephalitis in the elderly
Secondary bacterial sepsis in the elderly

Severe hepatitis
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Chikungunya
Polyarthralgia

« Mostly peripheral joints and severe

< Symmetrical

“ Ankles and wrists commonest

« Fingers, toes, knees next commonest

« Joint swelling 30%; ?synovial ?soft tissue ??effusion rare

*  Median duration 8 weeks (1-50+); chronic disease rare

Chikungunya
Differential Diagnosis

Dengue

Malaria

Rickettsial infection; scrub typhus, endemic typhus, tick typhus
Leptospirosis

Meningococcal sepsis

Other bacterial sepsis; S. pyogenes, S. aureus

Endemic arboviruses; RRV, BFV

Other viruses; enteroviruses, measles, rubella

Chikungunya
Person to person transmission

< Described in a nurse in France after taking blood from a
CHIKV viremic patient —no gloves

Parola et al. Emerg Infect Dis 2006;12:1493
< High viral loads noted - > 10° copies/mL
< Viremic for 2-8 days

< But people unlikely to donate blood while viremic




Chikungunya
Clinical Summary

Vast majority of cases “classical”; fever, polyarthralgia, rash
Lymphopenia, thrombocytopenia, abnormal liver fn common
Vertical transmission with neonatal encephalopathy occurs
Encephalitis rare but occurs (elderly)

Mortality — rare but occurs; however 1/1000 unlikely from virus
itself

Virus mutations occurring but no clear shift to more virulence

High viremic load makes people’s blood potentially infectious
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Biographic details of presenters
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Dr van den Hurk is a Research Entomologist in the Virology section of Queensland Health
Scientific Services, Brisbane. His research interests are the ecology of mosquito-borne
pathogens in Australia, such as JEV, dengue viruses and malaria, and the potential risk of
exotic arboviruses, such as West Nile and chikungunya viruses, becoming established.
Notable achievements include elucidating entomological aspects of the emergence of JEV
in the Australasian region, development of novel methods of arbovirus surveillance and
application of new molecular methods to the study of arboviruses and their vectors. On a
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Club supporter.
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and vector-borne viral diseases, and the establishment of national and international
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Dr Scott Ritchie is the Director, Medical Entomology at the Tropical Population Health
Network and holds a joint appointment with James Cook University. He leads a diverse
group of health practitioners and research scientists whose collective goal is to prevent
vector-borne disease in north Queensland. He graduated with Bachelors of Science and
Masters of Science degrees in entomology from lowa State University, and subsequently
obtained his PhD from the University of Florida, specialising in mosquitoes. His Medical
Entomology team employs two medical entomologists, a five person Dengue Action
response Team (DART) that has successfully eradicated dengue virus from N Queensland
20 times in the past 12 years, and a two person DART in Townsville. Hehelped develop the
world recognised Dengue Fever management Plan for N Queensland, supervises two post-
docs fellows, four post-grad students, and has two NHMRC grants to develop dengue
eradication programs for North Queensland. He is partnered with Plantic Technologies to
manufacture a biodegradable trap that be used by the public and recently, has been
involved in a collaborative project funded by the Bill and Melinda Gates Foundation to
prevent dengue mosquito from transmitting dengue viruses. At the AB-CRC, Dr Ritchie
currently has a project to investigate mosquito-based surveillance systems for Japanese
Encephalitis, along with a risk assessment for West Nile Virus should it arrive in Australia.
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Prof Bart Currie is an Infectious Diseases Physician at Royal Darwin Hospital and Professor
in Medicine at the Northern Territory Clinical School, Flinders University. He is also Head of
the Tropical and Emerging Infectious Diseases Division of the Menzies School of Health
Research at Charles Darwin University. Areas of interest include clinical and epidemiological
aspects of tropical and emerging infections, development of treatment guidelines and clinical
toxicology.

David Smith

Dr David W Smith is the Clinical Director of the Division of Microbiology and Infectious
Diseases at the Western Australian Centre for Pathology and Medical Research. He also
has appointments as a Consultant in Clinical Microbiology to Sir Charles Gairdner Hospital,
a Clinical Associate Professor in the Department of Microbiology at the University of
Western Australia, and as Co-Director of the Arbovirus Research and Surveillance Group,
Department of Microbiology, University of Western Australia.His professional activities
include participation in a number of state and national committees, with a particular interest
in public health issues, laboratory quality issues and nucleic acid testing. He is Chair of the
Public Health Laboratory Network of Australia, and is a member of the National Arbovirus
and Malaria Advisory Committee, and of the Quality Assurance Program Committee of the
Royal College of Pathologists of Australasia. His major current research activities are the
epidemiology and surveillance of infectious diseases, including influenza viruses and
mosquito-borne viruses, applications of new technologies to infectious diseases diagnosis,
the detection and characterisation of human papilloma virus infections, and the activity of
tea tree oil against Herpes simplex virus.

Andreas Suhrbier

A/Prof Andreas Suhrbier is a lab head for The Immunovirology Laboratory at the
Queensland Institute of Medical Research. He is affiliated with Australian Centre for
International & Tropical Health & Nutrition and holds an NHMRC SRF. He has a long history
of research into Ross River virus and a number of other arboviruses. His primary research
interests are virus host interactions with an emphasis on the development of new
interventions. He is an inventor on 14 patents and an author of 81 papers and 15 reviews.
He also holds a number of consultancies with companies here and abroad.
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Q

CHIKUNGUNYA WORKSHOP Evaluation

It would be greatly appreciated if you could take the time to complete this evaluation form and return it
to Debby Cousins at the end of the workshop. Alternatively, you can post your completed form to
Debby Cousins, Director of Application & Linkage, Australian Biosecurity CRC, Curtin University,
GPO Box U1987, Perth WA 6845.

Which of the following do you represent at the workshop?

[] State & Territory Government ] University Sector
[] Federal Government ] CSIRO
[ ] Australian Biosecurity CRC [ ] Other

Which of the following sectors do you represent at the workshop?
[] Public health
[] Animal health

[] Environment (wildlife)

What was your main reason(s) for attending the workshop?

Did the workshop fulfill your main reason(s) for attending?

How useful do you feel the following sessions were in fulfilling your reason(s) for attendance?

Introduction Presentations chaired by Stephen Prowse
Very useful [ ] Useful [ ] Not useful [ ]

Risks to Australia presentations chaired by Deb Cousins
Very useful [ ] Useful [ ] Not useful [ ]

Workshop | — Establishing what we know and don’t know about risk pathways

Very useful [ ] Useful [ ] Not useful [ ]
Workshop |l — Implications of risk for policy, research, education and training
Very useful [ ] Useful [ ] Not useful [ ]

Workshop |1l — AB-CRC response and opportunities
Very useful [ ] Useful [ ] Not useful [ ]

Workshop IV — Summation of outcomes and actions
Very useful [ ] Useful [ ] Not useful [ ]
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The desired objectives of the workshop are listed below. Please tick the box that you feel best
represents the extent to which this workshop achieved these.

To inform key stakeholders on the chikungunya epidemic including epidemiology, viral changes,
diagnostic tools and vector competencies

Strongly [ ] Agree [ ] Neither agree [ ] Disagree [ ] Strongly [ ]
agree nor disagree disagree

To consider the risk to the Australian population

Strongly [ ] Agree [ ] Neither agree [_] Disagree [ ] Strongly []
agree nor disagree disagree

To determine what is required for Australia to effectively deal with possible establishment and
transmission of chikungunya within Australia

Strongly [ ] Agree [ ] Neither agree [] Disagree [ ] Strongly [ ]
agree nor disagree disagree

To consider AB-CRC's response to the gaps considering its current research program and potential
for commissioned work that would i) assist in an outbreak, ii) reduce the risk to the Australian
population

Strongly [ ] Agree [ ] Neither agree [ ] Disagree [ ] Strongly [ ]
agree nor disagree disagree

Provide information that can be compiled into a useful written report for interested stakeholders

Strongly [ ] Agree [ ] Neither agree [ ] Disagree [ ] Strongly []
agree nor disagree disagree

Do you have any suggestions for how this workshop (or future workshops) could be

improved?

Thank you for completing this Questionnaire
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