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Abstract

Pastoral cattle live in highly structured communities characterized by complex contact patterns.

The present paper describes a spatially heterogeneous model for the transmission of contagious

bovine pleuropneumonia (CBPP) developed specifically for pastoral communities of East Africa. The

model is validated against serological data on the prevalence of CBPP infection in several

communities of southern Sudan and against livestock owner information on community structure,

livestock contact and cattle exchange. The model is used to assess the impact of alternative control

strategies including mass and elective vaccination programmes, potential treatment regimes and the
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combination of vaccination and treatment in a single unified strategy. The results indicate that the

eradication of CBPP using mass vaccination with currently available vaccines is unlikely to succeed.

On the other hand, elective control programmes based on herd level vaccination, treatment of clinical

cases or a combination of both vaccination and treatment enabled individual livestock owners to

capture a large benefit in terms of reduced animal-level prevalence and mortality experience. The

most promising intervention scenario was a programme which combined the vaccination of healthy

animals with treatment of clinical cases.
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1. Introduction

Contagious bovine pleuropneumonia (CBPP) is a major constraint to cattle production

in the key pastoral regions of East Africa. Many communities rank CBPP as 1 of their top 3

animal health concerns and are highly motivated to take action to reduce losses. The

disease is transmitted by direct contact and only cattle and water buffaloes are known to be

affected. The usual source of infection is actively infected cases and spread occurs through

their movement. Although both asymptomatic sub-acute and chronic cases are common,

their role in the spread of disease has not been objectively demonstrated (Masiga et al.,

1996; Windsor and Masiga, 1977). The mobility, high inter-group contact rates and

importance of livestock exchange in pastoral systems create special challenges for CBPP

control programs. New paradigms for CBPP control that reflect the importance and reality

of pastoral livelihoods are needed.

We have previously reported on a stochastic compartmental model for CBPP

transmission in pastoral herds based upon a single homogeneous population (Mariner

et al., 2006). The homogeneous model integrated epidemiological data on the

transmission of CBPP from diverse sources for the study of CBPP dynamics

and evaluation of control options. Local livestock owner knowledge on the patterns of

CBPP in traditional communities was an important component of the analysis.

Experimentation with the homogeneous model found the current mass vaccination

approach to CBPP eradication was unlikely to be successful with available vaccines. On

the other hand, the model indicated that elective vaccination or an effective treatment

regime could reduce CBPP mortality leading to important private (herd-level)

benefits.

Pastoral community structure is complex in social, spatial and temporal terms. The

prevalence and impact of CBPP is known to vary widely between community groups

within related areas and across ecological zones. This paper describes a spatially

heterogeneous population model that was developed to take our initial model 1 step further

and investigate the impact of pastoral community structure and contact patterns on the

dynamics of CBPP transmission and control.

The spatially heterogeneous model was used to explore control options at the individual

herd level taking into account contact with the surrounding pastoral community. There are
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