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Introduction

• Disease, Ecosystem Health and Conservation

• Tuberculosis – Latest WHO report, facts and figures

• Bovine Tuberculosis (BTB) – a ‘likelihood’ scenario?

• Why is zoonotic TB a conservation issue?

• What data is available?

• Discussion on future data acquisition and applications
for the GLTFCA



Disease and Conservation

“Conservation efforts worldwide are still being hampered because of a
critical flaw in the overall approach: the failure to recognise the
critical role that health plays in animal population dynamics,

species survival and the follow-on impacts on the human
condition.”

Wildlife Conservation Society, 2003

The role of disease in wildlife conservation has probably been
radically underestimated.”

Aldo Leopold, 1933

Host – parasite ecological continuum

 Human pathogens that are zoonoses

62%

Livestock pathogens that can infect wildlife

54%

Human pathogens can infect wildlife

44%

If a pathogen can infect wildlife,
> 2x likely to cause an emerging
human disease



What drives disease?

M. E. J Woolhouse et al, 2005

Pathogens in species

E. J Woolhouse et al, 2005

Number of zoonotic pathogen species associated with different types of
nonhuman host



Tuberculosis

80% of global
case load in
developing
countries

Global
distribution
8 million new
cases / year

2 million deaths /
year

TB is an ancient
contagious disease,
discovered in 5000 B.C

1/3 of people are infected and
have latent or active
tuberculosis

L. Blanc et al,
2002



V. Formicola et al, 1987; L. Blanc et
al, 2002; WHO 2002

TB in

South Africa South Africa’s annual increase of
infection has been 10% since 1980

South Africa has
3rd highest cumulative case load
526 / 100,000 and 3% of world’s
active TB

Over 90% of people living in Africa have
had exposure to TB bacilli



Bovine
Tuberuclosis

(BTB)

Bovine TB – a hidden threat

F Biet et al, 2005

Listed as a category B disease by the OIE

Global distribution

Chronic disease that has an
effect on animal populations and
productivity

Difficult to eradicate due to the
large disease reservoir apparent
in wildlife

Wide host range, including;
ruminants,  predators,
scavengers, small mammals



W. Y Ayele et al, 2004

Reported BTB Disease Status in Africa

Role of Livestock and Disease

About 29% of the world's land surface is used for
livestock

In Africa, 80% of the population is rural and
depend solely on livestock for food and wealth
(AU 2002)

Sub-Saharan Africa has experienced a
population increase of 78%

Undernourished population had increased to 180
million people in 1997

85% cattle, 82% people live where BTB is only
partially controlled

 = CONSTANT RISK OF INFECTION

O Cosivi et al, 1998



1 Oral; 2 Aerosol; 3 Passive; 4 Derivative Product; 5 Vertical; 6 Horizontal; 7 Predation

Routes of Transmission

Risky Behaviour ?

Reason and Level of Livestock Ownership
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Reasons for livestock ownership
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Cattle

Sheep

Goats

• Pasteurisation is the only way to
   effectively kill tubercule bacilli

• 90% of the total milk produced in Africa
  is consumed raw or soured.

• No data is available on levels of
  zoonotic tuberculosis in Africa

E. D Karimuribo et al, 2005

A Ainslie, 2002



1. Causes extra-pulmonary manifestations
(9.4% of global TB)

2. Slow to develop, leading to delayed
diagnosis and treatment; and an
elongated period for infecting others.

3. Infects many organs, which makes
treatment difficult.

4. Multi Drug Resistant (MDR) to the top
10 frontline drugs. This increases the
duration and cost ( x 10) of treatment.

5. It increases re-activation of latent TB in
vulnerable or malnourished people. This
may lead to infection by more than one
TB strain.

Why is zoonotic
TB so serious ?

So why should we be concerned ?



WHO, 2005

86%
HIV and TB

75%
HIV

(Corbett et al, 2003) WHO, 2005



Why is zoonotic TB ignored?

C Dye et al, 2001

International Influence

Western TB eradication schemes
established in 1930’s ensure all
milk is pasteurised and meat
inspected. (BTB is not a
problem!)

Drug Company Influence

Vaccination – BCG has reduced the rate
of TB infection. However, only 58% of the
annual injections have been administered
in South Africa in 2005!

Primary treatment still relies on Isoniazid
and Rifampicin, developed in 1942 and
1957 respectively.

Medical Priorities

In South Africa (2003) 6.2 million people
had HIV, 0.52 million died of AIDS and
0.23 million people were diagnosed with
TB.

Resource and Infrastructure
Availability

In South Africa (2003) there were
2306 practicing veterinarians,
many commercial farms and not
enough time to test rural farming
areas.



Priorities
1. Empirically quantify the prevalence of M. bovis in :

a  Wildlife maintenance hosts, especially bovids

b  Communal cattle herds and livestock, especially species used for
    animal product manufacture

c  High-risk human populations, including immuno-compromised
    individuals with HIV/AIDS, farmers and other animal occupational
    workers

2. Assess the practical risk factors and relative importance of multi-directional
    infective routes between each group

3. Investigate the influence of socio-economic factors on the risk of contracting
    zoonotic tuberculosis and access to animal and human healthcare

4. Effectively map tuberculosis disease data and develop predictive, spatially
    explicit models for zoonotic disease transmission

What we know?

Kazwala, 2005



Case Notifications

Provinces  TB incidence per 
100 000 people  

Estimated TB 
cases  

Proportion of TB 
cases  

Eastern Cape  

Free State 

Gauteng 

KwaZulu/Natal 

Mpumalanga 

Northern Cape 

Northern Province 

North West 

Western Cape  

504 

282 

375 

381 

286 

340 

260 

271 

559  

34 371

8 272

26 378

34 178

8 716

2 675

13 927

9 557

20 615

20.4% 

32.1% 

25.2% 

45.0% 

39.5% 

13.6% 

16.7% 

25.9% 

12.0%  
South Africa 362  158 689 27.0%  

MRC report, 2000 / Hosegood et al

KwaZulu-Natal



What we don’t know…



What are the
levels of BTB in
livestock?

Testing not
attended

Ineffective
compensation
schemes

No testing Lack of trained
personnel

Poor relations
between vets and
communities

No development or
education
programmes

FUNDING

Funding



Policy

The Way Forward…..

Integrated Science

Stakeholder Involvement

‘One Medicine’

Capacity Building / Retention of Ideas
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