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The financial impact of the first outbreak dfypanosoma vivain the Brazilian Pantanal wetland
is estimated. Results are extended to include outbreaks in the Bolivian lowlands providing a notion of
the potential influence of the disease and an analytical basis. More than 11 million head of cattle, valued
at more than US$3 billion are found in the Brazilian Pantanal and Bolivian lowlands. The total esti-
mated cost of the 1995 outbreak Tfvivaxis the sum of the present values of mortality, abortion, and
productivity losses and treatment costs, or about 4% of total brood cow value on affected ranches. Had
the outbreak gone untreated, the estimated losses would have exceeded 17% of total brood cow value
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The Brazilian Pantanal and Bolivian Lowlands MATERIALS AND METHODS
are located in the center of South America. Cover- Study site- In June 1995, ranchers reported

ing more than 250,000 Kinthe region is domi- mptoms typical of the disease including: progres-
nated by extensively managed cattle ranches agfe emaciation, anaemia, fever, lethargy, and loss
approximately 11 million head of cattle. In addi-.¢ appetite and dysentery (Figure). The ranches

tion to common management practices, t0pogigyere small by local standards, maintaining an av-

phy and weather patterns, the ranches in the Bragza e herd of 343 head per ranch. All ranches were

zilian Pantanal and Bolivian lowlands trade with.ateq along the principal transportation route to

one another, share markets and transportatigfy|ivia and regional markets. Samples were col-
routes, and disease management strategies. Ollfzted from each ranch and examined by

breaks of disease in the Pantanal are likely to spreag.ohematocrit test. All ranches and 34.5% of the
to the Bolivian lowlands and the converse. The ris

. . . nimals sampled (10/29) tested positively Tor
profile and effect of disease outbreaks are likely t9;, .2« Ranchers reported nine brood cow deaths
be similar across the two regions.

. . o and 19 calf abortions prior to diagnosis and treat-
Typanosoma vivawas identified in the Bra- b 9

. TR ' ment. All remaining cattle were treated with
zilian Pantanal for the first time in 1995, in an outyiminazine and survived (Silva et al. 1996).

break on seven ranches in the northern subregion pyq,ctivity effects of T. vivad. vivaxresults

of Poconé, State of Mato Grosso (Silva etal. 199%, financial losses to the rancher in terms of lost
1996). Subsequent outbreaks were reported in theqqctivity including abortion, infertility, and
Bolivian lowlands and the southern Pantanal (Silvgeth of cows and calves (Ogwu et al. 1984, 1986
et al. 1998a, b). In order to provide a notion of th%gwu & Njoku 1987). Perhaps due to the timing

potential influence of the disease and an analyticgt'ihe high vector season and the principal breed-
basis for future work, the financial impact of thISing period, Pantanal brood cows have been ob-

R®%rved to lose one year of productivity dueTto
vivax infection; we assume this outbreak renders
an estimated 34.5% of all cattle on the seven
ranches infertile for one year. Financially, the ef-
fect is the same as predicting an abortion for all
. ‘infected cattle for the year following an outbreak.
*Corresponding author. Fax: +970-491.2067. E-mailowever, not all of the cattle infected this year
i‘f;'d'@cfrezg‘gsc'-_CCI’D'OStatf-ed“-t de Bioquimica WoUld have calved successfully next year. The es-
Biol?g;si:rll/lo?ecJ;?SI-nstﬁﬁs)r g;nvfg d?) Cfuz 'OA‘\:‘/_“'BT;gﬁtﬁnated annual calving rate in the Pantanal is 37.3%
4365, 21045-900 Rio de Janeiro, RJ. Brasi. and 26.7% of these calves can be expected to die
Received 12 November 1998 on average (Almeida et al. 1996). As a result, an
Accepted 19 January 1999 estimated 9.6% (27.3% of 34.5%) of all brood cattle

lated to the broader region.
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Nelore infected cattle from the Pantanal, Brazil.

on the affected ranches can be expected to losénacalculations reflects the time value of the in-
year of productivity. vestment. Here, we assign a discount rate of 8% as
Treatment costs and benefit¥WhenT. vivax roughly reflective of the returns to alternative in-
was diagnosed on the seven ranches, all animaisstments available to the rancher.
on each of the ranches were treated with a Theoretically speaking, the market price of a
diminazine aceturate. The costs of this treatmehtkifer should reflect its anticipated productivity and
strategy include animal collection, needles antle equivalent to the net present value of the ex-
syringes, and the drug itself. Treatment costs abopécted returns to its productivity. The expectation
US$5.38 per head-treatment. of disease loss should decrease market prices
The benefits of treating. vivaxare calculated ceterisparibus When a brood cow dies before its
as the present value of the cattle production save@doductive life has ended, the rancher loses the
by implementing the treatment. If the diminazinduture market value of a cull cow plus the future
treatment had not been administered in a timelyarket value of any calves the cow might have
manner, at least 34.5% of the cattle on the sevdrad. When a brood cow loses a year of productiv-
ranches would have died. Treatment benefits aiy (one calf) due to infection with the disease, the
measured by the observed rate of infection in thencher loses the present value of a calf sold three
outbreak multiplied by the number of brood cowsgo four years from infection (about one year calv-
potentially affected and the productivity lossesng and two to three years to market). The finan-
averted due to treatment. cial losses due to the outbreakTofvivaxin the
Discounted value of cattle productie\n in-  Pantanal are equivalent to the present value of the
vestment is an arrangement in which an individualum of these anticipated future returns calculated
agrees to pay something (e.g. time, money, effortjom the date of first investment (purchase of a
today in exchange for an expected stream of bebrood heifer). Many Pantanal ranchers “grow” their
efits sometime in the future. When the costs anown breeding stock. Since they must decide
benefits of an exchange take place at differenmthether to sell their heifers or breed them, the
points in time, it is appropriate to discount or admarket price of that animal category reflects the
just the value of future benefits to compare theropportunity cost of the rancher’s decision to breed
with present costs. The discount or interest rate usag own cattle.



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94(2), Mar./Apr. 1999 271

Cattle prices- According to convention, the US$1,419 from abortions, or US$102 per abortion.
rancher’s best guess of future prices are current Fertility loss- Pantanal brood cows have been
prices. Here, the primary concern is with the pricesbserved to lose one year of productivity dué.to
of three products: productive age brood cows, oldivax infection. If the cow is 10 yr old (six years
brood cows (13-14 yr old), and 2-3 yr old thinfrom original investment), the loss of one year of
cattle. At the time of the outbreak, the local priceroductivity is roughly equivalent to the discounted
of a productive brood cow in a very thin marketvalue of a calf sold four years in the future (ten
was about US$200. The 2-3 yr old thin cattle pricgears from original investment); one year to calve
was US$220 and the old or unproductive cull covand three years of growth. Of the 2,222 brood cows,
price was US$110. 213 (9.6%) can be expected to lose a year of pro-

Typical herd profile- In order to calculate the ductivity for an estimated loss of US$21,705 or
present value of lost productivity due to prematJS$102 per cow.
ture death of brood cows, it is necessary to know Treatment costs and benefit§reatment rep-
the age of the animal at its death and how mamgsents an additional (unanticipated) investment to
calves it was likely to produce with the rest of itgshe rancher. The present value of treatment costs
life. Since this information was not available, comfor the 2,400 cattle treated, on average, six years
bining information of the typical age profile of apost investment are estimated as US$8,131, or
Pantanal herd with the typical pregnancy rate byS$3.39 per head.
age, we can estimate the likely number of calves Treatment benefits are the observed rate of in-
forgone for death at a given age. With this inforfection in the outbreak multiplied by the value and
mation we can estimate the present value of losumber of brood cows potentially affected and the
productivity due to thig. vivaxoutbreak. Since it productivity losses averted due to treatment dis-
is likely that the disease is distributed more or lessounted to the time of the original investment from
evenly throughout the population due to its recerihe time of treatment. Treatment benefits represent
arrival in the region, it is logical to estimate prob-an estimate of the anticipated costs of the outbreak
able losses based upon the median age of the hafdreatment had not been administered. Estimated

costs averted due to treatment are US$117,173, or
RESULTS ) )
. ) ] US$52.73 per brood cow.
Died of T. vivax before treatmenhAt least nine However, fertility losses were observed in in-

brood cows died prior to treatment for vivax. fected and treated animals. As a result, the net ben-
Rancher interviews indicated that all of these ankfits of treatment can be calculated as the total ben-
mals demonstrated the symptoms typical of thgfits less treatment costs and fertility losses, or

disease and often prompted rancher action to treg§$87,337 (US$39.30 per cow) and the estimated
the ensuing outbreak. The financial losses due faturn to investment in treatment is 10.7:1.

the death of a brood cow are equivalent to the dis- Extrapolation of results The total estimated

counted value of that cow and its expected prgresent value of the 2,222 brood cows on seven
duction. Using the data presented above, th@nches in the Poconé subregion of the Brazilian
present value of a 4 yr old Pantanal brood cow {santanal is US$855,470. The total estimated cost
US$385 if it produces four calves which are subof the 1995 outbreak af. vivaxon these ranches
sequently sold in the 2-3 yr old thin cattle markefs the sum of the present values of mortality, abor-
However, on average, it is likely that closer to théion, and productivity losses and treatment costs,
median than the minimum brood cow age wagr US$32,631 (US$14.68 per brood cow or 4% of
killed by the outbreak. Using the median age, thgytal brood cow value). If there were 11 million
present value of the losses of expected productigjead of cattle in the region and all of the observed
are equal to US$153 per deceased brood cow ohad assumed conditions in Pocone held for the rest
total of US$1,376 due to the vivaxoutbreak.  of the region, the herd would be worth about $4
Abortions- TheT. vivaxoutbreak resulted in a billion and the anticipated lossesTtovivaxwould

total of 19 known calf abortions. The financial im-exceed $160 million. Had the outbreak gone un-
pact of these abortions is calculated as the discountggated, the estimated losses would have exceeded
value of a 3 yr old calf four years in the future mulyys$140,000 (US$63.76 per brood cow or 17% of
tiplied by the number of abortions if all of the calvegotal brood cow value) on the seven ranches, $200

would have lived to saleable age. However, sincgiillion in the Pantanal and $700 million region-
calf mortality in the absence df vivaxin the wide.

Pantanal has been estimated at 26.7% (Almeida et
al. 1996), about 14 of these 19 calves are likely to CONCLUSIONS

have survived. Again assuming the median age, our An estimate of the financial impact of an out-
calculations yield a total financial impact ofbreak ofT. vivaxin the Poconé subregion of the
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Brazilian Pantanal in 1995 was calculated. In total, Paiaguas. CPAP-Embrapa, Circular Técnica 22, 50
seven ranches and 2,400 potentially affected adult pp.

cattle provided the boundaries of analysis for thi©9wu D, Njoku CO 1987. Effects of pregnancy on clini-
estimate. Costs of the outbreak fell into four cat- ;aalr;gig;fgztggosnsm bovine trypanosomiasiet
egories: mortality, abortion, fertility, and treatment. . gl .
The cost o frlty losses generaie ho greatedE"2; NEK! €O, Osr DI 1956 Efects o oxer
proportion of the estimated costs of the disease. Since nq_ and third-trimester pregnancy in heifers.
cattle and calves represent investments to the rancher Theriogenol 25383-398.

and the impact of. vivaxis not necessarily concur- ogwu D, Njoku CO, Osori DIK, Ezeokoli CD, Kumi-
rent with either investment or infection, a present Diaka J 1984. Effects of experimeritaypanosoma
valuation of the costs of the disease was appropri- vivaxinfection on fertility of heifersTheriogenology
ate. A number of simplifying assumptions were nec- 22 625-633.

essary due to data restrictions in order to complefdlva RAMS, Da Silva JA, Schneider RC, De Freitas J,
our estimations including: discount rate, cattle prices, Mésquita DP, Mesquita TC, Ramirez L, Davila
and average brood cow age. AMR, Pereira MEB 1995. Bovine trypanosomosis

. . due toTrypanosoma vivaix the northern subregion
Although this outbreak had a small, albeit mea- Pantanal, BrazilTrypnews 21-2.

surable, impact on the affected ranches, diagnosig 5 rams, Da Silva JA, Schneider RC, De Freitas J,
and treatment of the disease is cost effective. Fur- \jesquita DMesquita T, Ramirez L, Davila AMR,
ther, extending results to include the entire region pereira MEB 1996. Outbreak of trypanosomiasis due
results in fairly large damage estimates. Due to the to Trypanosoma vivagZiemann, 1905) in bovines
history of the disease in other parts of the world, it of the Pantanal, BraziMem Inst Oswaldo Cruz 5

is likely that future outbreaks will increase region-  561-562.

ally warranting further research into potential conSilva RAMS, Egliez A, Morales G, Eulert E, Montenegro
trol strategies for trypanosomes in the Brazilian A Ybafiez R, Seidl A, Davila AMR, Ramirez L

- 1998a.Bovine trypanosomiasis in the Bolivian and
Pantanal and the Bolivian lowlands. Brazilian lowlandsMem Inst Oswaldo Cruz 939-
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