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Abstract

Considering the implementation of the National Program for the Control and Eradication of Animal
Brucellosis and Tuberculosis (PNCEBT) in 2001, and the need to determine the epidemiological
status of animal tuberculosis for future evaluation of the effectiveness of the measures laid down, the
objective of this study was to estimate the prevalence and identify risk factors of bovine tuberculosis
in the Federal District (DF) of Brazil, as well as to provide an input for the strategic management of
PNCEBT. Field testing and data collection was carried out from February to December 2003. The
DF was considered a single epidemiological region owing to the small number of existing farms, and
the absence of significant differences between the region’s farming enterprises, which would justify
the stratification of the regional sample. A total of 278 farms were randomly sampled from the local
registry database of bovine farms with reproductive activity, in which 2,019 adult cows were tuberculin
tested. Only one sampled animal had a positive result, using the comparative cervical tuberculin test,
resulting in a bovine tuberculosis prevalence of 0.05% [95% CI: 0.0-0.4%]. The herd-level prevalence
of bovine tuberculosis in the DF was estimated as 0.36% [95% CI: 0-2.0%]. The analysis of risk factors
was impaired by the results obtained, as the number of cases did not allow for this kind of analysis.
Cattle farming in the DF is predominantly aimed at dairy production; however, it is characterized by
the presence of small low milk yield herds, which may not favor the introduction and persistency of
infection of Mycobacterium bovis. Health authorities from the DF perform surveillance for bovine
tuberculosis and maintain the need for tests for the movement of bovines for breeding and those animals
destined for any form of animal gathering, especially auctions. Therefore, it is likely that the DF has
good conditions for successfully implementing the PNCEBT.
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Resumo

Considerando a implantagdo do Programa Nacional de Controle e Erradicagdo da Brucelose e Tuberculose
Animal (PNCEBT) no ano de 2001 e a necessidade de se conhecer a situagao epidemioldgica local da
tuberculose animal para uma posterior avaliacdo da eficacia das medidas estabelecidas, este trabalho
teve como objetivo estimar a prevaléncia e identificar os fatores de risco para a tuberculose bovina
no Distrito Federal, assim como, fornecer subsidios para a gestdo estratégica do PNCETB. A colheita
de dados foi realizada no periodo de fevereiro a dezembro de 2003. O DF foi considerado como uma
Unica regido epidemioldgica devido ao numero pequeno de propriedades existentes e pela auséncia de
diferencas importantes entre as regides pecudrias que justificassem a estratificacdo regional da amostra.
Foram amostradas aleatoriamente 278 propriedades do banco cadastral local de rebanhos bovinos com
atividade reprodutiva, nas quais foram testadas 2019 fémeas adultas. Somente um animal amostrado foi
positivo ao Teste Cervical Comparativo, resultando numa prevaléncia de animais de 0,05% [IC 95%:
0,0-0,4%]. A prevaléncia de focos de tuberculose bovina no DF foi estimada em 0,36% [IC95%: 0,0-
2,0%]. A analise de fatores de risco foi inviabilizada pelos resultados obtidos, ja que o numero de casos
ndo permitiu fazer esse tipo de analise. A bovinocultura do DF ¢é predominantemente de leite, no entanto
¢ caracterizada pela presenga de pequenos rebanhos ndo tecnificados, com baixa produtividade. Esta
tipologia produtiva, comum na regido, ndo deve favorecer a introducao e persisténcia da infec¢ao por
Mycobacterium bovis, com valores elevados de prevaléncia. As autoridades sanitarias do DF executam
acdes de vigilancia para tuberculose bovina e mantém exigéncia de testes para transito de bovinos para
reprodugdo e com destino a aglomeracdes de animais, especialmente leildes, o que, certamente, contribui
para que a prevaléncia da enfermidade seja baixa. Assim, ¢ possivel afirmar que o DF tem condigdes
privilegiadas para implementar com sucesso o PNCEBT, devendo focar em a¢des de vigilancia baseada

em risco.

Palavras-chave: Tuberculose bovina. Prevaléncia. Distrito Federal. Brasil.

Introduction

The Federal District (DF) is located in the
Midwest region of Brazil and has a total territorial
area of 5,779,999 km? (IBGE, 2014). A large part of
this area is urban, surrounded by a small rural area.
Currently, the bovine and buffalo population in the
DF is approximately 112,580 and 1,000 animals,
respectively, based on 3,314 rural farms. These
farms within the DF are typically small and are
dedicated largely to dairy or mixed (beef and dairy)
farming (FRANCISCO, 2008). Approximately 50%
of the farms that are dedicated to dairy production
in this federation unit have up to 50 hectares of land,
and only 25% of them have more than 100 hectares.
The majority of herds have up to 10 adult cows, most
often of cross-breeds, and produce a maximum of
15 liters of milk per day. The most frequent farming
modality used in the DF is semi-confined, followed
by extensive farming. Confinement is present in
only 2.1% of the farms (FRANCISCO, 2008).

Considering the implementation of the National
Program for the Control and Eradication of Animal
Brucellosis and Tuberculosis (PNCEBT) in 2001
(BRASIL, 2001), and the need to determine the local
epidemiological situation of animal tuberculosis
for future evaluation of the effectiveness of the
measures laid down, the objective of this work was
to estimate the prevalence and identify herd-level
risk factors of bovine tuberculosis in the Federal
District, as well as to provide input for the strategic
management of PNCEBT.

Materials and Methods

The study was designed and implemented by
epidemiologists and veterinarians from the Ministry
of Agriculture, Livestock and Food Supply, the
University of Sao Paulo and the University of
Brasilia, in collaboration with the State Department
of Agriculture, Supply and Rural Development
(SEAGRI), DF, Brazil. Field testing and data
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collection was performed by veterinarians from the
regional administrations of SEAGRI, from February
to December 2003.

The DF was considered a single epidemiological
region for sampling purposes, due to the small
number of existing farms. Additionally, the absence
of substantial differences between the farming sub-
regions justified notregionally stratifying the sample.
Sampling was carried out in two stages. Initially,
278 farms (primary sampling units) were randomly
selected from the local registry database of cattle
farms with reproductive activity. Within each farm,
a pre-established number of cows aged greater than
or equal to 24 months (secondary sampling units)
were randomly selected. The sample age group is
the most important subpopulation in the dynamics
of bovine tuberculosis.

In cases in which the rural farms possessed
more than one herd, the herd of greater economic
importance (meat, milk or mixed), in which
the animals were submitted to the same type of
management, i.e., under the same conditions of
risk, was chosen as the study target. When, for
some reason, it was necessary to replace any farm
initially selected, field agents were instructed to
choose another farm nearby, with similar production
characteristics, so as to avoid selection bias.

The equation used to estimate the sample size
was proposed by Thrusfield (1995). The minimum
number of primary sampling units (farms) was
defined as 270 farms, considering the method
of simple random sampling and the following
parameters: estimated prevalence (P = 5%), desired
accuracy (+£2.5%) and confidence level (95%), for a
target population of 3,314 rural farms.

For the calculation of secondary sampling units,
an intra-herd prevalence of 20% was assumed in
order to derive the number of animals that should be
sampled for the detection of the disease on the farm.
Simulations were performed with a herd size equal
to 20, which represented the value of the 3™ quartile
of the distribution of the number of cows above

24 months from the DF (FRANCISCO, 2008),
with different cut-off points, and using Epitools®
(SERGEANT, 2014). The sensitivity and specificity
assumed for the comparative tuberculin test were
80% and 99.5%, respectively. The criterion adopted
permitted an aggregate herd-level sensitivity and
specificity of approximately 90% and 99.5%,
respectively. In farms with up to 99 cows with ages
greater than 24 months, 10 animals were sampled,
while in farms with 100 or more cows aged greater
than 24 months, 15 animals were sampled. The
cut-off point to classify the farm as positive was
the presence of at least one animal with a positive
diagnostic test. Cows were chosen for testing using
a random sample procedure.

The diagnostic test used was the Comparative
Cervical Tuberculin Test (CCT), in accordance with
the norms of PNCEBT (BRASIL, 2001). The test
result was evaluated approximately 72 hours after
the inoculation of bovine and avian tuberculin. A
CCT reaction was considered positive when it was
equal to or greater than 4 mm (BRASIL, 2001).

The apparent prevalence, and the respective
confidence intervals, were calculated with the
aid of the Epi Info 6.04d program (CDC, 2001).
Considering that the sample of primary units was a
simple random for the whole of the DF (COCHRAN,
1977), the apparent herd prevalence of tuberculosis
was calculated by dividing the number of positive
herds by the number of herds sampled. The apparent
prevalence of cows older than 24 months with a
positive test result was calculated considering a
two-stage cluster sampling (COCHRAN, 1977) and
the weight of each sampled animal, calculated using
the formula below:

Cows > 24m in the DF
Cows > 24m sampled in the DF

Cows > 24m in the herd
Cows > 24m sampled in the herd
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The first factor of this formula determines the
representation of each selected animal in the DF,
and the second factor determines the representation
of each animal within the farm.

In each sampled farm, apart from the diagnostic
test for bovine tuberculosis, an epidemiological
questionnaire was also applied, in order to capture
information on the productive typology and
management practices for the subsequent analysis
of risk factors for bovine tuberculosis in the DF. All
data collected in the field were stored in a single
Microsoft Access® database.

Results and Discussion

Overall, the random sample comprised 278 herds,
evenly distributed throughout the rural area of the
DF, out of 3,314 existing farms. The total number of
adult cows sampled was 2019 from a population of
38,040 cattle of this age category. Only one animal
tested positive to the CCT, resulting in a prevalence
of bovine tuberculosis of 0.05% [95% CI: 0.0-
0.4%]. Herd prevalence in the DF was estimated
as 0.36% [95% CI: 0-2.0%]. The analysis of risk
factors was impaired by the low prevalence found,
since the small number of cases did not allow us to
perform this kind of analysis.

Studies based on bovine tuberculosis, conducted
in 12 Federative Units, which contain 75% of the
Brazilian herd, showed herd prevalence estimates
between 0.5% and 9.0% in Santa Catarina and
Sdo Paulo, respectively (BAHIENSE et al.,
2016; BARBIERI et al., 2016; DIAS et al., 2016;
GALVIS et al., 2016; GUEDES et al., 2016; LIMA
et al., 2016; NESPOLI et al., 2016; QUEIROZ et
al., 2016; ROCHA et al., 2016; SILVA et al., 2016;
VELOSO et al., 2016; VENDRAME et al., 2016).
The same authors observed that the risk of bovine
tuberculosis increased in larger dairy cattle herds
on farms that use some degree of automation in
the dairy production process. Belchior et al. (2016)
described the intensification of milk production as a
risk factor for bovine tuberculosis, having defined

this risk factor as follows: farms that use mechanical
milking, that monitor production using software,
perform milk cooling, and/or have herds composed
of specialized dairy breeds.

Cattle breeding in the DF predominantly
consists of dairy herds, however it is characterized
by the presence of small low-yield herds. The
bovine population is made up of almost 78% of
cross-breeds, the use of manual milking by most
dairies and the low use of artificial insemination.
The attention of the farmers towards genetic
improvement of the herd and animal health control
is still considered low (FRANCISCO, 2008).
Such livestock production typology does not favor
the introduction and maintenance of infection of
Mycobacterium bovis in the herds.

The health authorities of the DF perform
surveillance of bovine tuberculosis, and require
tests for the movement of cattle for breeding
or for those destined for an animal gathering,
especially auctions, which may further contribute
to the low disease prevalence. Therefore, it is
possible that the DF has optimal conditions for
PNCEBT and
should focus on risk-based surveillance actions. The

successfully implementing the
involvement of the industry, both in financing and
in the development of PNCETB policies in the DF,
should be encouraged as the sharing of costs and
responsibilities between the government and private
initiatives increases the likelihood of success of
health programs (FERREIRA NETO; BERNADI,
1997). The creation of compensation funds for
farmers would also encourage the removal of an
animal with a positive test result from a farm and
ensure the achievement of free-herd accreditation
(RADUNZ, 2006).

Conclusion

The prevalence of bovine tuberculosis is
low in the DF. This might be explained by the
characteristics of the cattle production systems in
the region, where small low-yield diary or mixed
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herds with cross-breeds predominate, as well as
by the efforts to control animal movements and
cattle gatherings implemented by the animal health
authorities.
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