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25 Major Human Diseases — 17 Zoonoses

Malaria

Cholera

High
climate —
sensitivity Of 1500 human infectious diseases, 58-65% zoonotic

*Of around 150 to 200 EID, 75% are zoonotic
*One new disease emerges every 7 months



Rift Valley Fever

Arbovirus, mosguito vector (Aedes)
Ruminants (domestic, wild)
Zoonotic (mild fevers, <1% severe)

Srong climate related risk factors. vector

populations, host populations, high rainfall, flooding,
temperature

Climate sensitivity: high
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Risk Maps and RVF Early Warnings 06/07
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Assaf Anyamba and DoD-GEIS & NASA Goddard Space
Flight Center Rift Valley Fever Monitoring Team.

EMPRES WATCH

Possible RVF activity in the
Horn of Africa

1. Introduction

Rift Valley fever (RVF) is an arthropod-borne
viral disease of ruminants, camels and
humans. It is a significant zoonosis which
may present itself frem an uncomplicated
influenza-like illness to a haemorrhagic
disease with severe liver involvement and
ocular or neurclogical lesions. In animals, RVF
may be unapparent in non-pregnant adults,
but cutbreaks are characterised by the onset
of abortions and high necnatal mortality.
Transmission to humans may occur through
close  contact with infected material
{slaughtering or manipulation of runts), but
the wirus (Phlebovirus) is transmitted in
animals by warious arthropeds induding &
maosquite genus (Asdes, Culex, Mansonia,
Anopheles, Coquillettidia and Eretmapedites)
with more than 30 species of mosquitoes
recorded as infected and some of them been
proved to have a role as vectors. Most of
these species get the infection by biting
infected wvertebrates, yet some of these
{spedifically Aedes species) transmit the virus
to their eggs. These infected pocls of eggs
can survive through desiccation during
months or years and restart the transmission
after flooding, and then other species (Culex
spp.) may be invalved as secondary wectors.
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This wertical infection explains how the
di can persist bets outbreaks.

RVF virus (RVFV) is recorded to occur from
South Africa to Saudi Arabia including
Madagascar, in varied bioclimatic ecotypes,
ranging from wet and tropical countries such
as the Gambia, irrigated regions such as the
Senegal River Valley or the Nile Delta, to hot
and arid areas such as Yemen or Chad. The
cccurrence of RVF can be endemic or
epidemic, depending on the climatic and
vegetation  characteristics of different
geographic regicns. In the high rainfall forest
zones in coastal and central African areas it is
reported to ccour in endemic cydes which are
poorly  understood. Currently  available
evidence suggests that this may happen
annually after heavy rainfall, but at least
every 2-3 years otherwise. In contrast, in the
epidemic areas in East Africa, RVF epidemics
appear at 5 to 15 year cycles. These areas
are generally relatively high rainfall plateau
grasslands, which may be natural or cleared
from forests, In the much drier bushed
Savannah grasslands and semi-arid zones,
which are characteristic for the Horn of Africa,
epidemic RVF has manifested itself only a few
times in the past 40 years, in 1961-62, 1982~
83, 1989 and in 1997-1998.

In addition the possibility exists that RWFV
may spread outside traditionally endemic
areas, or even out of the continent of Africa,
mostly due te the large range of wectors
capable of transmitting the virus and requires
a level of viraemia in ruminants and humans
that is sufficiently high to infect mosquitoes.
Such a situation occurred following the
unusual floods of 1997-1998 in the Homn of
Africa  countries, and subsequently the
disease spread to the Arabian Peninsula in
2000,

Disease ecology and climatic drivers in

n of A

The ecology of BVF has been intensively
explored in East Africa. Historical information
has shown that pronounced periods of RVF
virus activity in Africa have occurred during
periods of heavy, widespread and persistent



Mean Intervals Between Key RVF BEvents. Kenya
2006/7

—

start of heavy rains and
appearance of mosquito swarms

(236 day\

first appearance of mosquito \
swarms and first suspected RVF
case in livestock

16.8 days

first suspected RVF case in livestock
and first suspected human case

17.5 days

first suspected RVF case in livestock
and first veterinary service response

0l1.7 dayS —

first suspected RVF case in livestock | 50.0 days
and first public health service

response

first suspected human case and first | 30.0 days

public health service response
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40 days from Rainsto 1% Cases - Prevention
with Vaccine?

Time between Outcome
each pair of
outcomes
(days)
Ksh 2.1 141 | Total days lapsed before herd immunity achieved
billion 7 | Target livestock population immune
(U_ﬁ'_$32 ~_ 20 | Completion of vaccination campaign
million
) T~ 7/ start of vaccination campaign in targeted high risk area:

100,000 animals, 2 vaccination teams each of 5 persons;
2,500 animals vaccinated per day per team

Movement of vaccine from central store to high risk area
\ 3 | Vaccine delivery and stock management at central level
\ 90 | Shipment of vaccine

\ 7 | Manufacturer receives order and starts vaccine production
Vaccine ordered




Progressive Risk Mitigation

)l Risk = consequence X
probability of outcome

Phased Decision-Making

=
N

Probability increases at
each decision point of
a disease event

v Justification for
Investment in risk
mitigation increases
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Probablity of Outcome

o

v Risk of making the

.. Decision Points
wrong decision

decreases

Overview



Decision-support tool for
prevention and control
of Rift Valley fever
epizootics in the
Greater Horn of Africa

This decision-support tool is an output of a joint ILRI/FAO consul Itative process
funded by USAID OFDA under the project OSRO/RAF/706/USA

Version 1
December 2008

Progressive Risk Mitigation — RVF Decision

Support Tool

Sequence of events related to RVF epizootics in

1.
2.

ok

=2

9.

the Greater Horn of Africa:

Normal situation between outbreaks

Early warning of RVF issued (such as GEIS)
and/or early warning of heavy rain by national
meteorological departments

Localized, prolonged heavy rains reported by eye-
witnesses

Localized flooding reported by eye-witnesses
Localized mosquito swarms reported by eye-
witnesses

First detection of suspected RVF in livestock by
active searching and/or rumours from herders

7. Laboratory confirmation of RVF cases in livestock
8.

First rumour or field report of human RVF case
Laboratory confirmation of first human RVF case

10.No new human cases for 6 months
11.No clinical livestock cases for 6 months
12. Post-outbreak recovery and reflection
13. Normal situation between outbreaks
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2008 — have we learned?

Kenya RVF contingency plan

Decision support tool

EMPRES warning in September

Kenya technical coordination committee — GoK (MOPHS DVS, Meteo,
KBEMRI, KARI, KWYS), KVA, IBAR, FAO, ILRI, NGOs, donors, bilaterals....
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Response project concept paper for donors
Monitoring and surveillance

RVF alerts to field staff

Vaccination protocol

Quarantine protocol

Vector control protocol

Weekly forecast updates

Scloser to empowering decision makers

EMPRES

Climate models predict
increased risk of
precipitations in the Horn of
Africa for end of 2008

FAQ and WHO warn countries in Africa and
the Arabian Peninsula that Rift Valley Fever
may strike again at the end of 2008

1. INTRODUCTH

Rift Valley Fever (RVF) is an arthropad-borna viral dissase

WATCH

addiional ath opod species can transmit the virus 1o
other susceptible hosts including m: increase of
sty ifaes & g sarad o the G aage
RVF has been documented in mast sub-Saharan
African countries, as well 25 Egypt and the Arabizn
Berinsula. The virus occurs in a varisty of scotypes
and can spread to new geographic areas with animal
movement. Previouslyaffectedareasmust be considersd
endsmic. In rainforest ecolagical zone, such as central
Alrican countries, the disease can be pbserved regularly
dence of diseass. In semi-arid and arid
regians of the Hom of Africa, large spidemics of RVF
occur following periods of unusualy high rainfall and
Haoding in & to 15 year cyeles that have been assaciated

in ruminants and influenza-Like illness in humans that may
progress ta neurslogic, ocular, or hemorThagic disease and
death. The vast majarity of human infections result from

g
animals. Human infections have slso resuited from the bites.
ofinfected mescuitoes. Ruminant nfections oecur in areas.
lations. Adult animals may

i disease that is typically first
notedwith the occurrence afabortions in the lack but some
breeds, aspeciall local ones, are more resistant o disease.
Negnatal and young animals are more severely affected

th = high mortality rate. The disease is transmitted by
several different types af arthropod vectors [Cuier, Aedes,
Angpheles, Mansania. Eretmapodies, Culicoitesl, with

1 Nifo. Once
spread to a new ares, RVF can cause significant disease
and economic loss in an immunolcgically nawe animal
PWuLalmn Thisscenarie has accured seversl timec i1
affected areas, such as the emergence of
o Egypvt or in 2000 in the Arabian Peninsula.

2 CLIMATIC FORECASTING OF DISEASE

The diszase ecology of RYF in East Africa has besn

extensialy stdied. Following 2 period of persistent,
fall, the breeding hatitats of dedes flaodwater

species, such as the temporary ground pools known

as damibas in Kenya, became flaadsd and promols the

hatching of masquits eqgs. Eggs Lain by RVF infected

innature thraugh ransoearia iransmission. These infected
£9s can survive through years of drought or desiccation.

abiats ars Maodec, and the rssrvi vetas re-amenge
the virus is amplified in domestic ruminant hosts,
INTENTS
1. Intraduction

2 Climatic fo

8 For more information

capable of infecting vertsbrate hosts and proagating
disease autbreak.

Historical data regaring sea-surface temperaturas
IS5T] have found an association between anomalous
55T, whers the difierance betwesn weekly SST a
Historcsl werage ST s reasred, and e rinfll
i East Afrca. Goncurrent positive westem Indian Ocean
55T anamalies and equatarial Pacific SST anomalies
have occurred in conjunction with significant disease
outbreaks in 1962-3, 19978, and 2006-7. Such events
have also been associated with £{ Ao evers and more
recently with a positive Indian Ocean Dipole (10D avent,
which may oCeUr in concert with or independznt af an
£ AfAo event. A positive 10D oEcurs when the Westem
Incian Ocean experiences abhormally high sea-surface
temperatures and the Eastem Indian Ocean shows
abnormally low sea-surface temperatures, causing 2
changein trade wind patterns 1 cancentrste precipiation
over the North Western Indian Ocean and bordering land
sreas [Figure 1. Such pusitive 100 events have been
linked to prolonged heay rainfall in East Africa and
subsequent postive. nomalies in vegetation indices,
eading o disease autbreaks of it Valley Fever due 1o 2
surge invector pepulations i flocded areas.
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HS5N1 HPAI

Influenza Type A
Poultry, waterfowl, other bird species
Zoonotic (;,, morbidity, +++ mortality)

Weak climate related risk factors. wild birds, water
points, human movements, human and poultry
population densities

Climate sensitivity: Medium




Risk Maps and HPAI Prevention/Early Detection

2,550 3,400

Africa Irrigated Areas

Risk mapping for HPAI in
Africa in its infancy, and
will not be a magic solution
to mitigation - targeted,
integrated surveillance and
effective control policies
are the keys

hat it represents:
IrNgated areas represent sites of cultures/crops ungér
marxmade irrigation. Since irrigated areas are a fgCus for
agriclNtural activities, they are typically in closefroximity
to humag residences and associated domestig bird
populatioNs. These areas can also be used # resting /
feeding siteN\by wild birds (migratory or r#sident). They
can therefore Nepresent sites of animalmixing within
domestic bird pogulation and betwegn domestic birds
and other wild birds.
What it does not repgesent:
- These data do not repgesent Areas of poultry breeding.
- These data do not reprégept conventional resting sites
for wild birds
Recommendations for ySe:
Use irrigated areas dafa as potegtial factor for the risk of
virus spread within dlomestic pouXry population.
Strategy for furth€r development:
Potential overlgfping with wetland néeds to be checked.
If the differenfiation of wetlands accord\ag to their
relationshig/with the risk of spread of the\Jisease is
achieved/“irrigated areas” can be included \§ the
differepgftiation.

Data source: FAO




Kenya 06/07 RVF Cases by Wealth Group

Wealth Garissa | Kilifi
Rank

Very poor 50% 40%
Poor 35% 40%
Middle 15% 15%
Wealthy 5%

*Majority were less
than forty years

*Resided in rural
areas of the
districts

«20-60% loss of
work productivity
reported in
surviving cases



Lessons Learnt

Adaption and Mitigation
v" Risk based decision making in animal and public health institutions
* Risk of disease outbreak

* Risk to decison makers from taking prevention and control
measures

v' Appropriate level of technology
« Technology should be accessible and timely

 Most important are functional systems and policies for disease
surveillance and control

* Participatory approaches
Advocacy - soft skills

v" Communication and prioritization skills are just asimportant as
technical skills, and are key to institutional change

v' Zoonoses are diseases of poverty, and often neglected

Approach — One Health




