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Calf mortality

Loss of condition

Loss of milk production
Lameness - difficulty moving to

grazing/watering points
Abortion

Loss of draught power
Loss of trade opportunities
Lack of effective vaccines
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¢ Poverty impacts in Africa

Bedelian et al (2007) Prev: Vet. Med. 78: 296-316
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The role of wildlife in FMD epidemiology

Buffalo maintain SAT
serotypes of FMDV

Veterinary fences built to
control FMD by restricting
movement of wildlife

How much cattle infection is
associated with spill-over from
wildlife?

How can we best control FMD
adjacent to wildlife protected
areas?
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 BASIC EPIDEMIOLOGICAL QUESTIONS:

— Role of livestock and wildlife in disease maintenance and how
common the carrier state is in livestock and wildlife

— Temporal / spatial infection patterns

— Risk factors for infections and outbreaks in livestock (e.g.
associated with livestock management and movement patterns,
and contact with wildlife)

— Spatial distribution of antigenic / genetic variation and origin of &%
locally occurring antigenic novelty

SOCIO-ECONOMIC IMPACTS AT HOUSEHOLD
AND NATIONAL LEVELS:

— |dentify and quantify production losses due to FMD infection and
individual outbreaks
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Risk factors in Africa

o
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« Frequent, recurrent outbreaks
Seasonality

= Risk factors: transhumance, buying cattle
from markets, mixing of herds at watering

points, contact with buffalo (ronsvoort et . (2004)
Prev. Vet. Med. 66: 127-139).

Tant4A
Proportons derived from simple matrice constructed with Somai pastoralists in North Eastern Province, Kenya,ranking five Evestock diseases
ilh respect (N=3)"
i (01 et 0 o).

ik cor R Typaconsss Gutmict st D At
Bitng les 50(42,66) 110(86,126) 0(0,0) 0(0,0) 40(08,72)
Contact with wild animls 0(0,32) 100(84,108) 0(0,0) 60(36,84) 40(08,72)
Wel grass 0(0,0) 120(80.120) 0(0,0) 80(80.120)
Mosquitoes 130(106,186) 0(0.0) 0(0.0) 70(14,78)
Abnormally heavyrains 200(80.200) 0(0.0) 0,(0.80) 0(0,40)
Soiland dust 0(0,0) 0(0.80) 80(16,152) 100(44,116)
Stagnant water 0(0,0) 173(43,163) 0(0,0) 0(0,64)
Tiks 100(20.100) 0(0,0) 0(0,0) 100(92,100)
Wind 00.72) 0(0.0) 200(128,200) 0(0.0)

Catley (2003)
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s Vaccine-based control strategies

sAT1 sAT2
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Vaccination provides a potential solution
 for controlling disease in sub-Saharan
Africa
To select effective vaccines, we need to s
understand which genetic strains of virus & %"
occur in different parts of Tanzania

We need to understand the relationship

~ between cross-reactivity and cross-

| protection for better prediction of vaccine
| efficacy

[+ We need to understand how to optimize

| vaccination strategies to provide

| economic benefits across different

| sectors

Vaceine matches

j NIESIY - Key areas of research - continued

» CONTROL STRATEGIES:

— Contribute data on circulating serotypes responsible for outbreaks for vaccine selection

— Develop serological and genetic models for cross protection and therefore vaccine
selection and outbreak prediction

— Develop mathematical models to explore potential local, national and regional control
strategies (e.g. vaccination, buffer zones around wildlife areas, market controls,

movement restrictions, etc.)

Praicing protecion ing VT a0 LPE
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Timeframe and study design
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Project time scale: August 2010 to August 2014, but
project duration depending on funds

Set-up phase and training of field personnel completed
Fieldwork started February 2011

Two components:
— Cross-sectional livestock and wildlife surveys

— Investigation and sample collection from livestock outbreaks
followed by longitudinal sampling of outbreak herds

UNIVERSITY

o Cross-sectional surveys — objectives
W

Antigenic and genetic diversity, seroprevalence and prevalence,
evalence of carriers, disease impacts at the household level and
sk factors for livestock outbreaks

X
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o Cross-sectional surveys - laboratory analysis
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Cross sectional study
Cow/sheep/goat/buffalo
\\ Saliva/nasal
/
l If positive 1 l

NSP ELISA PCR 1gA ELISA
To detect any Tosscreen for presence To detect antibody
antibodies to FMDV' of FMDV genetic response to active
EEH DEEis infection/carrier

If positive * l \ infection/carriers

Blocking ELISA ‘J’

. VNT
To determine .
serotype To determine
serotype

* On a subset of serum samples
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of Cross-sectional surveys - study sites
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Original plan - Serengeti, Ngorongoro, Tarangire, Arusha, Ruaha, Selous, Katavi
Current plan — Serengeti, Ngorongoro, Tarangire, Arusha (northern ecosystems)
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Cross-sectional surveys - progress

= Livestock surveys:
- _Ten villages selected at different distances from park boundaries and two households
in each village

+ In each household: 30 — 40 livestock (cattle, sheep, goats) sampled (serum, probang,
nasal / saliva samples) and questionnaire conducted

Buffalo surveys: 25 animals per ecosystem from a range of herds

ivestock and buffalo surveys completed in all northern ecosystems
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Livestock NSP ELISA seroprevalence — Serengeti & Ngorongoro
P
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L >\<l’ /i\\enya Ngorongoro (pastoralist):
. - Overall - 64% (n = 750)
Npastora,ist Cattle — 76% (n = 380)
\ [ Sheep — 48% (n = 135)

Goats - 54% (n = 235)

Serengeti (agro-pastoralist):

\D\\\ Seréhget‘i < P
L Overall - 68% (n = 725)

A .
O 7 Ngorongoro |

N By Cattle — 77% (n = 411)
E ) Sheep — 47% (n = 94)
\ A .« Goats — 59% (n = 220)
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Livestock RT-PCR prevalence — Serengeti & Ngorongoro
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\P\ storalist. Ngorongoro (pastoralist):
Overall - 10% (n = 445)

j\ Cattle — 15% (n = 237)
3 Sheep — 3% (n = 69)
B € Goats - 5% (n = 139)
‘7\:\ Serengeti \
\\ \ "]

» Ngorongoro [

Overall - 1% (n = 274)
Cattle — 2% (n = 158)
Sheep — 0% (n = 28)
Goats — 0% (n = 88)
*tivestock by village:
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Serengeti (agro-pastoralist):

Wildlife NSP ELISA seroprevalence (archived sera)

Serengeti:
Buffaloes - 83% (n = 54)
T. gazelles — 4% (n = 23)

Ngorongoro:
Buffaloes — 96% (n = 23)

'__gorﬁngoro Con érvalion Area

) y v ' Buff;loes
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Livestock and buffalo NSP ELISA seroprevalence and RT-PCR prevalence

Buffaloes — overall:
NSP ELISA 59% (n=17)

RT-PCR 35% (n=17)

.
Livestock by village:( b
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Buffaloes by individual:
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Livestock NSP ELISA seroprevalence — Tarangire

Pastoralist
Simanjiro District e

e e Seroprevalence:

Overall - 68% (n = 419)

Cattle — 78% (n = 210)
Q Q Sheep — 48% (n = 64)
Goats - 61% (n = 145)

Tarangire National Park

Livestock by village:
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Livestock RT-PCR prevalence — Tarangire

Pastoralist

Simanjiro District @

Prevalence:
Overall - 8% (n = 175)
ark Cattle — 9% (n = 90)
@ O Sheep — 10% (n = 30)

Goats - 5% (n = 55)

Livestock by village:
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Livestock NSP ELISA seroprevalence — Arusha

Peri-urban
— o
g
| Arusha National Park S/
o\ @
VAN ) Seroprevalence:
o Overall - 33% (n = 634)
el e Cattle — 36% (n = 302)
e 3 g Sheep —36% (n = 112)
i

- Goats - 28% (n = 215)

e Livestock by village:
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Livestock RT-PCR prevalence — Arusha

Peri-urban
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o Livestock by village:
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Prevalence:

Overall — 1.4% (n = 140)
Cattle — 0% (n = 64)
Sheep — 0% (n = 25)
Goats - 3.9% (n =51)

Outbreak investigations and longitudinal sampling

= Four main objectives:
« Determine temporal infection patterns, risk factors
for outbreaks, impacts of individual outbreaks at the
household level, etc.
* Quantify carrier animals
« Vaccine matching studies
« Evaluate serological correlates of cross-protection

= Focus on 2 ecosystems (Serengeti and Tarangire).
Others as opportunities arise.

= Cattle only

= Pre-outbreak (cross-sectional), outbreak, and post-
outbreak sampling

= |f no outbreaks in 6 months after post-outbreak
sampling, routine sampling

ariable across ecosystems

lower in peri-urban communities

ut low in non-buffalo species

agro-pastoralist herds

utbreaks

A few outbreaks
investigated so far

Conclusions so far

= Seroprevalences and probang PCR-positivity in livestock
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* High levels of exposure in pastoralist and agro-pastoralist communities,

High seroprevalence and RT-PCR prevalence also in buffaloes,

FMD ranked amongst most important diseases by livestock
eepers with multiple outbreaks a year reported in pastoralist and

Closely related viruses isolated from 3 outbreaks suggest that
vestock contact patterns may be an important source of
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SAT2 LIVESTOCK OUTBREAKS
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Virus isolation and characterisation NSP ELISA serology RT-PCR
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Outbreaks occurred close in time

SAT-2 viruses isolated across three ecosystems were closely

lated
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Development (BBSRC — DfID — Scottish Government) for funding
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= All livestock owners for participating in the study with great patience and
enthusiasm!
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Francois Maree




