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

Aldo Leopold, 1933
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“Conservation efforts worldwide are still being hampered because ofa [ .
critical flaw in the overall approach: the failure to recognise the ~ LA
critical role that health plays in animal population dynamics,

species survival and the follow-on impacts on the human

condition.”

W|Id||fe Conservation Somety, 2003
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If a pathogen can infect wildlife,
> 2x likely to cause an emerging
human disease




What drives disease?

Table. Main categories of drivers associated with emergence and
reemergence of human pathogens

Rank* Driver

Changes in human demographics and society
|Pm‘r population health {eg., HIV, malauliition)
Hospitals and medical procedures
Pathogen evolution ie.g . antimicrobial drug resistance,
increased virllence)

Contamination of food sources or water supplies
International travel
Failure of public health programs
9 International trade
10 Climate change

*Ranked by the number of pathogen species associaled with them {most
fo least).

M. E. J Woolhouse et al, 2005
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FIGURE 2
Estimated TB incidence rates, 2003

Global
distribution
8 million new
cases / year

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

2 million deaths /
year

s 4
i aa / :
by v /’§ i
: "?‘\5_:._\ s, /o !_ ®

1

Lw

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

©
%
44

80% of global L°
case load in
developing
countries

Rates per 100 000,
all forms of TB
o

[ 12540

15090
[ 100-200 e 5;
[ 300 or more L. Blaric et al,

[ Nosstimate 002




WHO REPORT 2005

Global Tuberculosis Control

Surveillance, Planning, Financing
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TB in
South Africa

South Africa’s annual increase of

infection has been 10% since 1980 ™
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Over 90% of people living in Africa have E

had exposure to TB bacilli
w oy - -

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




Bovine
Tuberuclosis
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Bovine TB — a hidden threat

Global distribution {,,e,
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Listed as a category B disease by the OIE f‘{

Chronic disease that has an a3
3 - ] effect on animal populations and |
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Wide host range, including;
ruminants, predators,
scavengers, small mammals
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§ Difficult to eradicate due to the
& large disease reservoir apparent
{ in wildlife




Reported BTB Disease Status in Africa

Table Bovine tuberculasis in catle In 43 African countries, 1992-2001%
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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
| Dmssmmant ; million people in 1997
B oo v 0 o . .
: 85% cattle, 82% people live where BTB is only

partially controlled
O Cosivi et al, 1998




Routes of Transmission

Environmental reservoirs:
Plants, water, birds, insects, ...

1 Oral

Table 1. Herd size and milk production, consumption and sales in Dodoma rural and Mvomero districts, Tanzania

Variahle Dodoma Myomero

A. Continuous (mean + SD) (range)
Herd size 37.6 +26.3 (10-140) 122.8 £
5.5+£3.9(2-20) o

25+ 1.7(0.5-8)

3.(10-3000)
219921
110+ 15.7(1-80)

2.9£2.6/(1-15)
Average cow milk production (I/day) 08 +0.5(025-3.5)
B. Proportions, n (%)
Milicotthes:
iy Toneighbours ERRHERR 48 (100.0) 12(25.0)
i) To vendors IOy 39 (81.3)
iy Foother places (Collcction centres) 0(0.0) 16 (33.3)
Time faken: from milking:to:seting:
) hnmedigtely tess than 30min) 45 (93.8) Sh=ERle)
il):Between 30 minand 5l I 47(97.9)
iii): More than 51 320 L2 1)
History of milk rejection 3(6.3) 23 (47.9)
C. Numbers
Reason for milk rejection:
ig)(c!?é.gh:ﬁginﬁ milk b Reason and Level of Livestock Ownership
iil) Watery milk and clots 0
iv) Clots, watery milk and offensive odour 3

sl [ 2

Pasteurisation is the only way to
effectively kill tubercule bacilli

80 — m Cattle
O Sheep
40 4 L o Goats

Percentage
3

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

Ownership
Ritual
Slaughter

Feasts
Meat
Milk
Savings
Sales
Wool
Manure
Other

No data is available on levels of
zoonotic tuberculosis in Africa

Bridewealth

Reasons for livestock ownership




Heallteg Looks cun hide
JLOSIS

Why is zoonotic
TB so serious ?

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

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

Infects many organs, which makes
treatment difficult.

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

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

i P, PSR, Y ST

So why should we be Concerned ?




FIGURE 2
Estimated TB incidence rates, 2003
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FIGURE @
Estimated HIV prevalence in TB cases, 2003

HIV prevalence in TB cases,

15-49 years (%) I |

[ 04 | /

] 510 ey, )
[ 2040 0 /

I 50 or mare - j
[ ] Ho astimata O P /5

(Corbett et al, 2003) WHO, 2005




Al ARSI R N
Estimated HIV-MTB Coinfection
revalence 2000

rﬂ\m\l t’ﬂmuw
r\‘ {]’: : _.:"- 15

l Rate per 100000
<8
5-88
10-99
108 - 9589
1000 - 4953
5000 ar mare
Mo estimate:

DllﬂilD

FIGURE 5
| The number of extrapulinonary TB cases as a percentage of the total number of cases
reported, for each of the six WHO regions
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Why is zoonotic TB ignored?

B N

International Influence Medical Priorities
Western TB eradication schemes In South Africa (2003) 6.2 million people
established in 1930’s ensure all had HIV, 0.52 million died of AIDS and
milk is pasteurised and meat 0.23 million people were diagnosed with
inspected. (BTB is not a TB.
problem!)
sENF
Drug Company Influence Resource and Infrastructure
Availability
Vaccination — BCG has reduced the rate |
| of TB infection. However, only 58% of the In South Africa (2003) there were
annual injections have been administered 2306 practicing veterinarians,
in South Africa in 2005! many commercial farms and not

| enough time to test rural farming
| Primary treatment still relies on Isoniazid areas.
*| and Rifampicin, developed in 1942 and

1957 respectlvely




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

¢ 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?

Table Distribution of Mycobacterium species arnongst
positive cases of tuberculosis

Form of tuberculosis

Mycobacterium lsolates Extra-pulrmonary Pulmonary
SPp. %) %) n (%)

M. tubearculosis 31 (205 714 16(69.1)
M. bowis 7(15.9) 5 1(4.3)
r:-l r T

Other species NEX G 26.8)
Total isolates 23

Froportion of total isolates, Kazwala, 2005




TABLE 2
Case notifications, 2003

ALL NEW AN NEW NEW SMEAR-MEGATIVE HEW RE-TREATMENT CASES % OF NEW PULMONARY
RELAPSE CASES SMEAR-POSITIVE  OR SMEAR UNKNOWN - EXTRAPULMONARY  EXCLUDING RELAPSE OTHER® CASES SMEAR POSITIVE®

COTS  HOM-DOTS DOTS HOM-DOTS - DOTS MON-DOTS DOTS HOM-DOTS - DOTS MOW-DOTS DOTS MON-LOTS DOTS  WON-DOTS

1 India B3GTER 236207 372088 61182 305021 153508 112064 20180 102842 12247 - - 55 20
2 China SE367T 62191 257287 10127 206493 42312 27 &AM 2964 64887 2822 - - 55 18
3 Indonesia 178 260 - 92566 - TTE6L - 4047 - - - - - 54 -
4 HNigeria 44184 - Bin - 1317 = 1525 = 2151 = 261 = 68 =
5 Bangladesh &3 156 - B3618 - 24913 - 710 - - - - - fid -
fi Pakistan 73100 - 20062 - JaamT - 12814 - 3184 - - - 38 -

7 Ethiopia 117600 - e - 35141 - ADgE3 - 676 - - - 53 -

i Afe L2748 & B AT

9 Philippines 134375 - T26T0 - 5hou4? - 1693 - - - - - 57 -
10 Keva 01522 - 38158 - AT13 - l3do3 = 1127 = 2661 = 51 =
11 R Congo &4 68T - 53578 - 9352 - 18357 - 1641 - 387 - &5 -
12 Russian Federaticn 21084 102977 6322 22546 12780 72252 1016 3648 - ns52 a51 4840 33 24
12 Viet Nam 02741 - BEOyy - 1a7ol - 14564 - 80 - - - 7 -
14 UR Tanzania &1 579 -  M8% - 291 - 120858 - 378 - 2708 - 53 -
15 Braail 16560 &2554 9081 30&TT 4785 18727 1503 9051 Lk 3 63 1256 2680 ik €2
16 Uganda 41805 - 20320 - l6gi2 = 3240 = = = 1006 = 55 =
17 Thailand 54 504 - 2848 - 1T 586 - & 756 - - - - - fi2 -
18 Mozambique 28 602 - 16138 - T84T - Jadn - 505 - - - 67 -
19 Zimbabee 53183 - ldass - M6 - 2016 - - - 2034 - =1 -
20 Myanmar 75 T4 - s - 26006 - 17 Tes - 2451 - - - 51 -
21 Afghanistan 13508 - 6510 - Ja40 - 3254 - 141 - - - ik -
22 Cambedia 28216 - 18023 = 4307 = 4232 = 70 = a1 = 81 =
High-burden ecuntries 2917413 465061 1373634 124766 1017047 286799 355138 35886 209335 42252 13 M5 T80 57 30

TB incidence per Esti
100 000 peo
504
8272
26 378
34178

8716

Age-specific death rake per 1000

‘Women (all
cause)
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Fig. 2. All-cause age-specific mortality and age-specific AIDS mortality in men and women aged 15 years and more, rural
KwaZulu Natal, South Africa, 2000, ACDIS, Africa Centre Demographic Information System
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What we don’t know...




What are the
levels of BTB in
livestock?

Testing not
attended

Ineffective
compensation
schemes

No testing

Poor relations
between vets and
communities

Lack of trained
personnel

No development or
education
programmes

TABLE 15

NTP budgets and available funding, high-burden countries, 2005

TOTAL CHAMGE  CHANGE AVAILABLE FUNDING CHANGE N AVAILABLE FUNDING SINCE 2002, BY SOURCE
WIPBUDGET  FROM 2002 FROM {1153 MILLIONS) {US§ MILLIONS)
{53 fUss 2002 GOVERNMEWT LOANS  GRANTS  GFATM GAP GOVERNMENT LOANS  GRANTS  GRATM o
MILLIONS) MILLIONS) (%] (BCL LOANS) {ECL. GFATM) {EXCL. LOANS) {EXCL. GRATH)
1 Indla 46 10 24 5 11 [} 8 15 -1 -13 0.7 8 15
2 China 158 i)} 61 a8 14 4 21 21 45 14 2 21 -22
3 Indonesla 43 Q 25 24 0 4 B 0 17 0 1 15 -25
4 Nigera® 12 3 35 2 0 3 0 T 0.5 0 -2 0 -0.05
5 Bangladesh® 22 15 210 3 ] 3 8 1 -01 i -0.8 8 1
& Paklstan 19 14 257 8 0 3 0 2] 5 0 2 0 T
Ethlopla® 2 a0 0.6 0 1 B 0 0 -3 ] 0

10 Kenya 177 3 i] 0 3 8 2° 0 -3 3 7
11 DR Congo® 11 2 64 0.6 0 5 2 3 0.4 0 -0.3 2 -0.8
12 Russlan Federatlon® 318 178 129 220 25 2 30 32 a0 25 -6 30 39
13 Viet Nam 12 0.4 4 9 ] 09 2 0.3 0.5 -2 -0.1 2 03
14 UR Tanzanlas ] 3 59 1 i] & 0.2 2 1 0 0.6 0.2 1
15 Brazll 21 8 59 19 ] 2 0 0 G 0 2 0 ]
16 Uganda® [ 1 22 0.7 ] 0.8 0.8 4 0.6 -1 0.3 na 0.7
17 Thalland 5 -1 -23 3 ] 0 2 0 -3 0 0 2 ]
18 Mozamblque® 7 -1 -10 0.8 0.2 2 4 0.1 0.5 0.2 -0.5 4 -5
19 Zimbabwe' 11 L] 536 0.5 ] 2 0 9 0.4 0 0.04 0 ]
20 Myanmar 5 2 86 0.4 i] 1 3 0.6 -0.03 0 1 3 -2
21 Afghanistan® 3 -03  -10 0.3 ] 2 0.7 0 ] 0 0.5 0.7 -2
22 Cambodia 7 3 60 0.7 ] 4 1 1 -0.6 -0.7 3 1 0.01
High-burden countries TH 328 59h 402 56 55 109 119 161 28 3 i09 20

— Indicates not available.

* Available funding compared with 2003, as no funding breakdown was provided in 2002; thus total of changes in available funding by source (US$ 321 million) does not equal the
total shown in column 3 (US$ 328 million).




The Way Forward.....

¢
of Ide

. = - ‘-_?
§ Capacity Building / Retention

F R




The project is thankful for the support of the

Mammal Research Institute, and the Department of Zoology and Entomology at the University of
Pretoria, South Africa

Division of Ecosystem Sciences, Department of Environmental Science, Policy and
Management at the University of California — Berkeley, USA.

AHEAD - GLTFCA, WCS, South Africa, 2006

1 |3 m LT T i




