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The impact of three treatment strategiesToypanosoma evansbntrol on horse mortality in the
Brazilian Pantanal based on four size categories of cattle ranches is explored. The region’s 49,000
horses are indispensable to traditional extensive cattle ranching@ aedansiills horses. About 13%
of these horses would be lost, annually, dug. tevansif no control were undertaken. One preventive
and two curative treatment strategies are financially justifiable in the Pantanal. The best available
technology for the treatment df. evansifrom a horse mortality perspective is the preventive strategy,
which spares 6,462 horses, annually. The year-round cure spares 5,783 horses, and the seasonal cur:
saves 5,204 horses on a regional basis relative to no control strategy. Regardless of the strategy adopted
39% of the costs or benefits fall to the largest ranches, while 18% fall to the smallest ranches.
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The Brazilian Pantanal is a 138,000 %sea- Currently, ranchers in the Pantanal control the
sonal flood plain found within the Upper Paraguaympact of trypanosomosis through treatment of
River Basin, bordering both Bolivia and Paraguayexisting livestock. Treatment with “pour-on”
located in the center of South America. Cattlgreparations is uncommon since most casés of
ranching is the most important economic activityevansioccur during the wet season when the treat-
and the predominant land use in the regiomentis likely to be washed off. A variety of alter-
(Embrapa 1993). Approximately 1,100 Pantanahative treatments and applications are employed.
ranches vary in size from less than 1,000 ha to mofiéis study estimates the horse mortality implica-
than 200,000 ha, are populated with about 3 mitions of three financially justifiable control strate-
lion head of cattle, 49,000 horses, and cover morges forT. evanswithin the Pantanal region across
than 80% of regional lands (Silva et al. 2001)four ranch sizes. We build upon the results of two
Horses play a central role in the extensively-marprevious studies (Seidl et al. 1998a,b) by contrib-
aged beef cattle industry. uting an animal welfare perspective to these finan-

In the Pantanal and in the subtropical regionsial and policy perspectives.
of ArgentinaTrypanosoma evanss known as
“Mal de Cadeiras” (Monzon et al. 1990). The most MATERIALS AND METHODS
serious outbreaks of “Mal de Cadeiras” follow ex-  The estimated animal welfare impacts of three
tensive seasonal flooding in the region. If left uncontrol strategies were compared with a “do noth-
treated, certain death results from “Mal ddng” strategy using a modified partial farm budget
Cadeiras” in horses within about 7 to 10 days g#Pproach. A regional perspective is adopted, rec-
infection. “Mal de Cadeiras” is considered endemi@gnizing that substantial variation in results and
to the Pantanal region (Franke et al. 1994). In tH&Wplications would obtain at both greater and lesser
PantanalT. evanshas been recorded in dogs, capyspatial scales. The methodology tracks those vari-
baras Hydrochaeris hydrochaerjscoatis Nasua ~ables common to the farm or ran(_:h financia} state-
nasug, horses, buffalo and cattle (Stevens et ament that may vary due to the disease or its con-
1989, Nunes & Oshiro 1990, Franke et al. 1994rol. This methodology is modified to focus upon
Silva et al. 1995b). animal welfare rather than financial considerations.
Financial considerations were addressed in previ-
ously published work (Seidl et al. 1998a,b).

Improvements in animal welfare can be mea-
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tality apart from risk (Table 1), the number of po-found on 271 ranches of size 3,601-7,200 ha and
tentially affected horses by ranch size, and the nunt8% are on the 408 smallest size ranch category
ber of ranches of each ranch size within the regidii,000-3,600 ha) (Table II). The mean sized ranch
(Table Il). The data used for annual risk (Franke etan expect annual losses of almost six horses.
al. 1994) were collected from the northern Pantan&maller ranches should expect losses of about three
and those used for seasonal risk (Silva et al. 1998prses and large ranches may anticipate about 12
were collected from the southern Pantanal, thuworse deaths per year on average. Losses are equi
inviting potential error in extrapolation to the re-table relative to horse stocks across ranch size; risk
gional level. Horse populations and ranch sizes arad an outbreak is assumed to be equivalent for all
numbers were estimated using geopolitically deranches. However, larger ranches are expected to
termined municipality level census data, combinetlear almost 70% of expected losses dde éwansi
with geophysically delineated subregional infor-outbreaks in the region (Table II).
mation, operation level census information (Silva Year round curative control strategyrhe ex-
et al. 2001), and published survey research copected annual lossesTo evansiwhen a curative
ducted in the southern Pantanal (Cadavid Garcgirategy is employed year-round can be calculated
1985), again creating sources of inaccuracy in caby multiplying the estimated risk by the estimated
culations. More detailed information regarding thenimal losses apart from risk and the number of
derivation of the adopted values can be found ihorses, regionally and by ranch size. The estimated
Seidl et al. (1998a,b). animal losses apart from risk are due to lags be-
Due to data constraints and the likely spatiakween diagnosis and treatment and potential inef-
temporal and individual variation in the actual valfectiveness of the cure. These results are compared
ues of the estimated factors, potential variations ito the do nothing strategy to derive the expected
the benefits estimates are addressed in a sensitdenefits of control strategy adoption (Table 11).
ity analysis. This analysis explores the influence Results indicate the year round curative strat-
of the probable range of each variable in isolatioagy can be expected to save 5,783 horses region-
on the estimated outcomes. Each of the modelsatly (89% of anticipated annual losses), or 5.1 per
again estimated assuming first a “high” and then eanch on average, relative to no control strategy.
“low” value for risk prevalence, animal mortality The largest ranches can expect to save ten or more
apart from risk, and the number of potentially afhorses on average, while the smallest ranches
fected horses, each in isolation, according to th@ould benefit by two or three horses through this
range of values found in the relevant literature. strategy. Analogous to no control strategy, larger
RESULTS ranches stand to garner almost 70% of the animal
welfare benefits from the adoption of this strategy,
No control strategy If Pantanal ranchers while the smallest ranches should gain 18% of the
choose not to control foFf. evansithe expected total (Table II).
annual impact on the region, in horse mortality et season curative control strategfbout
terms, can be calculated by the risk prevalenago, of losses due 6. evansioccur during the
multiplied by the number of potentially exposedsix-month rainy season (November-April) (Silva
horses across ranch size categories. Results ingi-al. 1995a). Many ranchers monitor their herds
cate that about 13% of the region’s horses, or 6,4fosely only during this season. Expected annual
animals, can be expected to die dug tevansif  |osses tdl. evansunder a seasonal curative strat-
no treatment strategy is adopted. egy can be calculated by multiplying the wet sea-
About 39% of the horses in the Pantanal argon risk by the results of the estimated losses of
found on 213 ranches of more than 14,400 ha. Ajhe year-round strategy and adding them to the re-

most 30% of the region’s horses are located on 239its of the do nothing strategy multiplied by the
ranches of size 7,201-14,400 ha, while 13% argy season risk (10%) (Table I1).

TABLE |

Components of the estimated relationships for evaluating the animal welfare impacts of control strategies for
Trypanosoma evansontrol in the Brazilian Pantanal

Variable Published information Value Low range High range Units
Risk of infection Franke et al. 1994 13.20 0.30 56.30 %
Risk-high season Silva et al. 1995 90.00 — — %
Animal losses Seidl et al. 1998a 10.50 0.00 51.60 %

Ranches Silva et al. 2001 1,131 — — No.
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TABLE Il

Estimated horse losses duelypanosoma evansi the Brazilian Pantanal, by control strategy and
operation size

Operation size (ha) 1,000-3,600 3,601-7,200 7,201-14,400 >14,401 Region
Total Ranches 408 271 239 213 1,131
Horses 8,976 6,233 14,579 19,170 48,958
Horses/ranch 22 23 61 90 43
No control Horses 1,185 823 1,924 2,530 6,462
strategy-losses Horses/ranch 2.9 3.0 8.1 11.9 5.7
% of total 18 13 30 39 100
Control Year round cure-region 1,061 736 1,722 2,264 5,783
strategy-losses Mean/ranch 2.6 2.7 7.2 10.6 5.1
avoided Seasonal cure-region 954 662 1,550 2,038 5,204
Mean/ranch 2.3 2.4 6.5 9.6 4.6
Prevention-region 1,185 823 1,924 2,530 6,462
Mean/ranch 2.9 3.0 8.1 11.9 5.7

Sources: Cadavid Garcia 1985, Silva et al. 2001

The seasonal strategy results in the preservarably, potentially having implications for indi-
tion of 5,204 horses’ lives per year on a regionalidual decision-making or regional policy.
basis (81% of expected losses), relative to no con- In brief, the greater the risk of infection and
trol strategy. The benefits derived from this stratthe greater the total number of horses in the re-
egy are distributed precisely as the year-round curgion, the greater the cost in horse lives of choos-
tive strategy. However, 579 horses (1% of the réng no control strategy or either of the curative strat-
gional population) are expected to die, annuallyggies over preventive control fér evansilf the
under the seasonal strategy, which would have begsk of infection is very low, less than one horse
spared with year-round control (Table II). per year per ranch will be lost due to the disease

Preventive treatment strategyA preventive and little is likely to be done in terms of control.
treatment strategy, effective in Africa, is availabléAt high levels of risk, more than 24 horses per ranch
in nearby Bolivia and Paraguay, but is not yet regper year may be lost without control and treatment
istered in Brazil. If the preventive strategy is efcould save over one half of the region’s horses each
fective, no losses should be expected in its employear. If diagnosis and treatment are perfectly ef-
risk and losses apart from risk are irrelevant. Thugective, there is no incentive to adopt a preventive
results show that 6,462 horses (100% of anticipaterategy over a year-round cure. If there are large
losses and 5.7 animals per ranch) per year will igme lags or ineffectiveness in diagnosis and treat-
saved relative to no control strategy Torevansi. ment or if the risk of infection increases, the ani-
Again, in horse mortality or animal welfare termsmal welfare incentives to adopt preventive strate-
the benefits from the adoption of this strategy falies become stronger (Table III).
to those who have the most to gain or to lose. The DISCUSSION
largest ranches can hope to prevent the deaths of
about twelve horses per year, while the smallest Cattle ranching is the dominant land use in the
will expect to save about three horses per yeaantanal region of Brazil. Horses are |ndlspens—
(Table I). able to the traditional extensive ranching manage-

Sensitivity analysis Estimations based upon ment system employed in the regidnevanskills
“low” and “high” potential values for risk (0.3% horses. Control strategies fér evansihave dif-
and 56.3%), animal losses apart from risk (0% arfgrential impacts on the horse population. Animal
51.6%) and the number of horses in the regiowelfare incentives to control the disease vary in
(18,240 and 79,676) do not change the distribunagnitude, but not proportionally, across ranch
tion of horse mortality costs and benefits from eachizes. Understanding impactbfevanson horse
control strategy, nor do they change the ranking érortality in the Pantanal, in conjunction with distri-
each strategy on animal welfare grounds. Howeveputional and financial information, can help ranch-
the magnitude of the impact of the disease on boffs and policy makers to craft policies to reach in-
individual ranchers and the region varies consicddividual and regional objectives most effectively.
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TABLE Il
Sensitivity analysis of rypanosoma evansbntrol in the Pantanal
Strategy Anticipated annual animal losses
Risk Animal losses Horses

Low High Low High Low High
No control 147 27,563 6,462 6,462 2,408 10,517
Year-round cure 15 2,894 0 3,335 253 1,104
Wet season cure 28 5,361 646 3,647 468 2,046
Prevention 0 0 0 0 0 0
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