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Prevalence of equine infectious anemia in stud farms in
Minas Gerais, Brazil

Prevaléncia da anemia infecciosa equina em haras de
Minas Gerais, Brasil
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Abstract

Horse breeding is expanding in Brazil. Nevertheless, equine infectious anemia (EIA) a transmissible,
incurable disease is an obstacle to the development of the horse industry. Therefore, to determine the
incidence of EIA at stud farms in the state of Minas Gerais, Brazil, a serological survey was conducted
to estimate the prevalence and identify potential risk factors for equine infectious anemia virus (EIAV)
transmission. This was the second stage of an ongoing study on the epidemiology of the disease, which
was first observed in draft horses. A sample of 7,742 equids from 717 stud farms in seven regions within
the State was tested between May 2004 and January 2006. Laboratory tests including enzyme-linked
immunosorbent assays and agar gel immunodiffusion were conducted for screening and confirmation,
respectively. The prevalence of EIA was estimated to be 0.44% (95% confidence interval [CI]=0.00-
0.871) at the farm level and 0.07% (95% CI=0.00-0.251) at the animal level. The low prevalence of EIA
in stud farms might be explained by the higher zootechnical value of stable-bred animals, which leads
to periodical serological control and compliance with the slaughter of test-positive animals in order to
keep the farm EIA-free. Moreover, stable-bred horses usually travel more and are subjected to more
official controls than are draft horses. The highest prevalence of EIA was observed in regions 1 (North/
Northwest of Minas Gerais) and 2 (Vale do Mucuri/Jequitinhonha), with rates of 0.34% and 0.72%,
respectively. These results show that the prevalence of EIA at stud farms in Minas Gerais is generally
low, with the prevalence being higher in the northern part of the State (regions 1 and 2). A previous
serological survey on EIA among draft horses showed a very similar distribution of EIA infection in
Minas Gerais. These results suggest a very similar pattern of EIA distribution across the State and
irrespective of zootechnical value, but the northern/northwestern regions have a higher prevalence than
do the southern regions.

Key words: EIA. Equids. Epidemiology. AGID. ELISA.

Resumo

A criacdo de cavalos estd em expansdo no Brasil. No entanto, a anemia infecciosa equina (EIA), uma
doenga transmissivel, incuravel ¢ um obstaculo ao desenvolvimento da induastria equidea. Dessa forma,
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para determinar a incidéncia de AIE em haras de Minas Gerais, foi realizado um levantamento sorologico
para estimar a prevaléncia e identificar potenciais fatores de risco para a transmissao do virus da anemia
infecciosa equina (EIAV). Esta foi a segunda etapa de um estudo em curso sobre a epidemiologia da
doenga, que foi realizado pela primeira vez em animais de servigo. Uma amostra de 7.742 equideos
de 717 fazendas em sete regides do Estado foi testada entre maio de 2004 ¢ janeiro de 2006. Testes de
laboratorio incluindo ensaios imunoenzimaticos ¢ a imunodifusdo em gel de adgar foram conduzidos
para triagem e confirmagao, respectivamente. A prevaléncia de AIE foi estimada em 0,44% (intervalo de
confianga de 95% [IC] = 0,00-0,871) ao nivel de propriedade e 0,07% (IC 95% = 0,00-0,251) ao nivel
animal. A baixa prevaléncia de AIE em haras pode ser explicada pelo maior valor zootécnico de animais
de raga estabulados, o que leva ao controle soroldgico periddico e ao cumprimento do abate de animais
positivos ao teste, a fim de manter a fazenda livre da AIE. Além disso, os cavalos de haras geralmente
viajam mais e sdo submetidos aos controles oficiais com maior frequéncia do que os animais de servigo.
A maior prevaléncia de AIE foi observada nas regides 1 (Norte / Noroeste de Minas Gerais) ¢ 2 (Vale
do Mucuri / Jequitinhonha), com taxas de 0,34% ¢ 0,72%, respectivamente. Esses resultados mostram
que a prevaléncia de AIE em haras em Minas Gerais ¢ geralmente baixa, sendo a prevaléncia maior
na regido norte do Estado (regides 1 e 2). Um levantamento sorolégico prévio sobre AIE em animais
de servico mostrou uma distribui¢do muito semelhante da doenga em Minas Gerais. Estes resultados
sugerem um padrao muito semelhante de distribuicdo da AIE em todo o Estado, independentemente do
valor zootécnico, mas as regides norte / noroeste tém uma prevaléncia maior do que as regides do sul.

Palavras-chave: EIA. Equideos. Epidemiologia. IDGA. ELISA.

Introduction

The equid species is of great importance to the
Brazilian economy as it contributes more than 7
billion reals per year and employs about 3 million
people directly or indirectly. Recent data showed
that the total population of equids in Brazil is
approximately 8 million animals, of which 5,450,601
(70%) are horses. The southeastern region has the
largest number of horses (1,320,259), of which
approximately 58% (763,780) are in the state of
Minas Gerais, which ranks first in the country in the
number of horses (IBGE, 2014).

Equine infectious anemia (EIA) is a cosmopolitan
viral disease of equines (CARVALHO JUNIOR,
1998), which is caused by a RNA virus of the genus
Lentivirus (ISSEL etal., 2014). The infected horse is
considered a permanent source of infection, because
once infected horses maintain the virus for life even
without EIA clinical manifestations (McCLURE
et al.,, 1982). The World Organization for Animal
Health (OIE) and the Brazilian legislation on
animal health consider this a disease that requires
compulsory notification, and any positive case must
be reported to animal health authorities (BRASIL,
2004; OIE, 2012). Improving health management

actions and minimizing misdiagnosis are also
necessary, because according to current regulations,
seropositive animals must be euthanized; this
imposes an economic burden on the stud farm of
horses (JACOBO et al., 2006).

The agar gel immunodiffusion test (AGID)
(COGGINS et al, 1972) and enzyme-linked
immunosorbent assay (ELISA) (ISSEL et al., 2013)
are accurate for detecting EIA, even though their
accuracy is limited in animals that are in the early
stages ofinfectionand in foals ofinfected mares (OIE,
2012). AGID is a standardized test, recommended
by the OIE for the diagnosis of EIA, and should
be performed by a veterinarian and in laboratories
accredited by the Ministry of Agriculture, Livestock
and Food Supply (MAPA). The result of this test
should be negative for animals being transported
and allowed to participate in agricultural events
(BRASIL, 2004). Studies at the Federal University
of Minas Gerais have developed an indirect ELISA
using a recombinant gp90 glycoprotein as the
antigen. The results of this rgp90 ELISA showed
high correlation with the results obtained using
AGID. Moreover, this test has the advantage of
detecting antibodies against the equine infectious
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anemia virus (EIAV) in an early stage of infection,
and because it is highly sensitive, it is useful as
a screening tool for use in seroepidemiological
surveys of EIA (REIS et al., 2012). The MAPA has
recently approved a standard protocol allowing the
use of ELISA for the diagnosis of EIA. However,
all samples showing positive results should be
confirmed by AGID testing (BRASIL, 2014).

In this scenario, with an aim of eventually
eradicating EIA, more comprehensive prevalence
studies are required on animals with this disease,
as well as its pathogenesis and spread in the
so that more appropriate
health policies can be adopted. This study was a
result of another investigation performed in draft
horses (ALMEIDA et al., 2006), which defined
Minas Gerais as an endemic area for EIA, with a
prevalence of 5.29% [95% CI=4.32-6.26] in herds
and 3.08% [95% CI=2.21-3.95] in equines. This
study aimed to characterize the occurrence of EIA
in stud farms in the state of Minas Gerais through a

equine population,

seroepidemiological survey, in order to estimate the
prevalence of EIA and to determine its correlation

with possible risk factors. The results obtained will
assist in directing disease control policies in Minas
Gerais, especially when combined with the results
of prevalence surveys in draft horses.

Materials and Methods
Study location

The study was carried out in the State of Minas
Gerais, which is the fourth largest state in Brazil,
occupying an area of 586,528 km? Considering
the large area of Minas Gerais and its operational
capability for the study, the state was divided into
seven regions, covering the twelve mesoregions
determined by the Brazilian Institute of Geography
and Statistics (IBGE, 2009), as shown in Figure 1.

To ensure that the State was not divided into
numerous regions, it was established that each
region should represent at least 10% of the equine
population of the state. The density and geographic
location of the animals (Table 1) was taken into
account while grouping the mesoregions (Figure 1).

Table 1. Density of equids per square kilometer in the sampling regions of Minas Gerais, Brazil, in 2009.

Region ng;:’;:;; of Area (km?) Density
1 Northern/Northwestern Minas Gerais 233,081 190,716 1.22
2 Vale do Mucuri/Jequitinhonha 146,266 70,327 2.08

3 Vale do Rio Doce 108,533 41,809 2.60
4 Central M'melra/Western Minas Gerais/Metropolitan area 168,604 95.304 177
of Belo Horizonte

5 Southern/Southwestern Minas Gerais 123,242 49,525 2.49

6 Triangulo Mineiro/Alto Paranaiba 105,832 90,559 1.17

7 Campo das Vertentes/Zona da Mata 174,259 48,312 3.61
TOTAL 1,059,817 586,552 1.81

Source: IBGE (2009).

Sampling and prevalence

The prevalence of stud farms with EIA and
number of seropositive equines were estimated in
eachregion. The property (stud farm) was considered
a primary unit and the equid a secondary unit of the
sampling process. To estimate the prevalence of stud

farms a simple random sampling was performed in
each region. In each randomly selected stud farm,
a new simple sampling of horses was performed to
classify the stud farm as positive or negative. The
prevalence of animals was estimated considering
that the sampling process described was equivalent
to a two-stage cluster sampling.
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This first stage used quantitative data of stud
farms in Minas Gerais that were provided by the
breeders’ associations of the main horse breeds in the
State. A list of properties sorted by the municipality

was drafted and a simple random sampling was
then performed, taking into account the operational
capability for the study.

Figure 1. Division of the State of Minas Gerais into seven sampling regions (IBGE, 2009).

- Region 1: Mesoregions Northern and Northwestern Minas Gerais
- Region 2: Mesoregions Vale do Mucuri and Jequitinhonha

- Region 3: Mesoregion Vale do Rio Doce

- Region 4: Mesoregions Central Mineira, Western Minas Gerais, and Metropolitan Area of Belo Horizonte
- Region 5: Mesoregions Southern and Southwestern Minas Gerais

- Region 6: Mesoregions Tridangulo Mineiro and Alto Paranaiba

- Region 7: Mesoregions Campo das Vertentes and Zona da Mata

The total number of stud farms to be sampled
was determined by the level of accuracy and
desired degree of confidence, as well as expected
result of prevalence. The formula is shown below
(THRUSFIELD, 1995):

_Z,-P(1-P)

R
The parameters used were the 95% confidence
interval (CI) (Z,=1.96), estimated prevalence of

5% (P=0.05), and accuracy of 3% (d=0.03). Using
the Epi Tools® software (SERGEANT, 2009),

the number of finite populations was corrected
considering the current quantitative data in each
region; thus, the minimum number of samples to be
collected in each region was determined.

Conservative prevalence values, i.e., values
higher than actually expected, were used since there
were no precise estimates for the types of stud farms
included in the study. Seven hundred and seventeen
stud farms (Table 2) distributed in the regions were
sampled; this number was slightly less than 30% of
the number of current stud farms in Minas Gerais,
i.e., 2,493 registered stud farms.
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Table 2. Total number of current stud farms and number of stud farms assessed in the study by region in Minas Gerais,

Brazil.

Region Total number Sampled
#  Region of stud farms  stud farms
1 Northern/Northwestern Minas Gerais 200 65

2 Vale do Mucuri/Jequitinhonha 170 66

3 Vale do Rio Doce 130 66

4  Central Mineira/Western Minas Gerais/Metropolitan area of Belo Horizonte 881 172

5 Southern/Southwestern Minas Gerais 439 139

6  Triangulo Mineiro/Alto Paranaiba 178 56

7  Campo das Vertentes/Zona da Mata 495 153
TOTAL 2,493 717

After selecting the stud farms for sampling in each
region, the number of equids older than 6 months to
be tested for EIA was defined. According to Burns
(1974), 6 months is the minimum age at which tests
should be performed to avoid the interference of
colostral antibodies on the serological test results.

The number of animals to be tested per stud
farm was calculated on the basis of the value of
aggregated sensitivity and specificity (JORDAN,
1996) determined using the Epi Tools® software
(SERGEANT, 2009). Thus, a stud farm was
considered positive for EIA when at least one
animal reacted to the confirmatory test (DONALD:;
GARDNER, 1994). The number of sampled
secondary units was calculated in order to obtain a

value of aggregated sensitivity and specificity equal
to or higher than 90%.

It was determined that 10 animals would be
sampled when stud farms with at least 50 equids,
and all animals would be sampled when the number
of equids was below 10. Fifteen animals would be
sampled in stud farms that had more than 50 equids.
As shown in Table 3, 7,742 equids were sampled
in the seven regions, representing about 6% of the
total equine population in the State. The selection
of animals within the stud farms and as part of this
study was based on random sampling, and the horse
breeds were selected proportionally to the number
of animals in each region.

Table 3. Total number of current equines and number of equids sampled in the stud farms of Minas Gerais, Brazil.

Region Total number Ne of
of equids at equids
# Region stud farms Sampled
1 Northern/Northwestern Minas Gerais 10,812 688
2 Vale do Mucuri/Jequitinhonha 10,791 787
3 Vale do Rio Doce 5,732 671
4 Central Mineira/Western Minas Gerais/Metropolitan area of Belo Horizonte 43,663 1,847
5 Southern/Southwestern Minas Gerais 20,951 1,535
6 Tridngulo Mineiro/Alto Paranaiba 10,845 615
7 Campo das Vertentes/Zona da Mata 24,135 1,599
TOTAL 126,929 7,742
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Risk factors and diagnosis

In addition to collecting blood samples for
diagnostic tests, a form was filled to obtain data about
the equids sampled at each stud farm, which allowed
to study possible risk factors associated with EIA.
The serodiagnosis protocol included a screening test
using rgp90 ELISA (REIS et al., 2012), followed by
a retest of positive or inconclusive samples using
AGID (COGGINS et al., 1972).

Statistical analysis

The sensitivity of a stud farm (SenR) is the
probability of an infected stud farm to be correctly
classified as positive by the combined diagnostic
testing, whereas the specificity of a stud farm
(EspR) is the likelihood of a free stud farm to be
correctly classified as negative. To assess the
prevalence of EIA, a stud farm was considered
positive when there was at least one positive
animal, i.e., SenR=1-(1-AP) N and EspR=EspxN;
where AP=apparent prevalence and N=number of
animals tested (NOORDHUIZEN et al., 1997). The
apparent prevalence was obtained by weighting the
frequency of seropositivity with the weight that
each animal had on the stud farm and the weight
that each stud farm had in the sample region.

The module Complex Samples Frequencies of
the Epi Info 3.5.1 software (CDC, 2008) was used
to estimate the prevalence of EIA outbreaks in stud
farms in the State of Minas Gerais, applying the
following parameters. The status of the stud farm
(positive or negative for EIA), the region in which
each stud farm was located, and the weight of each
stud farm in the region, which was calculated as the
ratio of the total number of stud farms existing and
the number of sampled stud farms in each region
(DEAN et al., 1994). The following calculation was
used:

Total number of stud farms per region

Number of stud farms sampled per region

The Cls were calculated using the EpiTable
tool, which is part of Epi Info 6.04, by applying
the probabilities given by the exact binomial
distribution, since the approximation to normal
distribution should not be applied to low prevalence
cases. The calculation of the prevalence of animals
with EIA was weighted, as recommended by Dohoo
et al. (2003). The parameters used to estimate
prevalence were as follows: animal status (positive
or negative), the region in which the stud farm
and corresponding sample was located, and the
statistical weight of each sampled animal. This
weight was calculated on the basis of the following
formula described by Dean et al. (1994):

Weight = Fraction 1xFraction 2

Total number of animals in the stud farm

Fraction 1= ; -
Total number of animals sampled in the stud farm

Total number of equines in the region

Fraction 2= - - -
Total number of equines sampled in the region

Fraction 1 calculates the weight of each selected
animal in a stud farm. Fraction 2 calculates the
weight of each sampled animal in the region.

Exploratory analyses were carried out to identify
possible risk factors for EIA considering two
aspects: risk that a stud farm is considered infected
and risk that an animal is positive for EIA. The
correlations between variables (sex, age, and region
in which the stud farm is located) and the presence
of EIA were evaluated using the chi-square test.
The correlations were considered significant when
the p-value was less than or equal to 0.05. The
calculations were performed using SPSS software
version 16.0 (IBM SPSS Software). The odds ratio
(OR) was also calculated to estimate the strength of
the correlation between the parameters and the result
of the diagnostic test. As more than 97% of all tested
equines were horses (7,546) and as all the positive
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horses were included in this group, this feature was
not assessed as a risk factor. As for the variable
“breed,” because the sample consisted of different
breeds and few animals were positive, no statistical
analysis of this variable was taken into account.

To assess the variable “size of the stud farm”
as a risk factor for EIA, the Epi Tools® software
was used (SERGEANT, 2009). The statistical
method used was the Mantel-Haenszel chi-square
test, which aimed to control the effect of the factor
“stud farm location.” No multivariate data analysis
was carried out since the prevalence was very low,
which greatly reduced the number of positive cases
associated with any risk variable.

Results and Discussion

Table 4 shows the results of the prevalence of
focus of EIA in stud farms in each region and the
overall prevalence in the state. The results of this
study showed that EIA was only identified in region
1 (mesoregions North/Northwest of Minas Gerais),
with a prevalence of 1.54%; region 2 (mesoregions
Vale do Mucuri/Jequitinhonha), with a prevalence
of 3.03%; and region 7 (mesoregions Campo das
Vertentes/Zona da Mata), with a prevalence of
0.65%. The overall prevalence of EIA in stud farms
in the State of Minas Gerais was 0.44% with a 95%
Cl ranging from 0.15% to 1.42%.

Table 4. Prevalence of focus of EIA in stud farms by region in Minas Gerais, Brazil.

Region Sasl?lf’(;ed i(:l{g; Prevalence 95% Confidence

# Region farms St?ld farms (%) interval (%)
Northern/Northwestern Minas Gerais 65 1 1.54 0.04-8.28

2 Vale do Mucuri/Jequitinhonha 66 2 3.03 0.37-10.52
Vale do Rio Doce 66 0 0 0.00-5.43
Central Mineira/Western Minas Gerais/

4 Metropolitan area of Belo Horizonte 172 0 0 0.00-2.12

5 Southern/Southwestern Minas Gerais 139 0 0 0.00-2.62

6 Triangulo Mineiro/Alto Paranaiba 56 0 0 0.00-6.37

7 Campo das Vertentes/Zona da Mata 153 1 0.65 0.00-3.59

TOTAL 717 4 0.44 0.15-1.42

M Confidence interval calculated using EpiTable

The stud farms usually maintain horses of high
zootechnical value; therefore, the economic burden
of having to euthanize an infected animal to prevent
the spread of disease is very high. Nevertheless, a
negative EIA test result is mandatory for animals
in transit; animals up for sale; and animals
participating in agricultural events, competitions, or
used for breeding purposes. The negative test result
is also required for the issuance of animal transport
waybills (BRASIL, 2004). The horses at these types
of stud farms are frequently transported to different
locations and are, therefore, more controlled by the

Official Veterinary Service. This may explain the
lower prevalence of 0.44% (95% CI=0.00-0.871)
at such stud farms than at farms for draft horses
(prevalence, 5.29%; 95% CI=4.32-6.26) found
previously by Almeida et al. (2006).

The true prevalence (TP) of stud farms positive
for EIA was calculated on the basis of the AP in
each region (SenR=96.63%, and EspR=100%) by
using the following formula defined by Martin et
al.  (1992): TP=(AP+EspR-1)/(SenR+EspR-1).
The results demonstrated that the AP is a good
approximation of the TP (Table 5).
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Table 5. Estimated true prevalence (TP) for stud farms considering the apparent prevalence (AP) in each region
(sensitivity of a stud farm [SenR]=96.63% and specificity of a stud farm [EspR]=100%).

Sample region AP TP
1 1.54 1.59
2 3.03 3.13
3 0
4 0
5 0
6 0
7 0.65 0.67

Minas Gerais 0.44 0.45

Table 6 shows that the highest prevalence of EIA
was for stud farms in region 1 (North/Northwest
of Minas Gerais) with 0.339% prevalence and
region 2 (Vale do Mucuri/Jequitinhonha) with
0.716% prevalence. Regions 3, 4, 5, and 6 showed
no test-positive farms. The overall prevalence of
animals in stud farms in the state of Minas Gerais
was estimated to be 0.07% (95% CI=0.00-0.251).
The AP was converted into the TP in relation to
the equines infected with EIAV in each region;
the result is described in Table 7. The value that
was found was considerably lower than the value
obtained by Almeida et al. (2006) for draft horses in
Minas Gerais.

Exploratory analyses showed that the region in
which a stud farm is located was a risk factor for it
to have EIA outbreaks. One hundred and thirty-one
(18.3%) stud farms out of the 717 sampled farms
were located inregions 1 and 2, which were classified
as northern regions because of their location in the
state, whereas the other regions were classified as
southern regions. Among the 586 properties in the
southern region, only one tested positive for EIA,
whereas among the 131 properties in the northern
region, three tested positive (Table 8).

The results showed that the location in the state
is a possible risk factor for EIA, as the northern
regions had a higher prevalence of EIA than did
the southern regions (p=0.003). The ORs indicated
that stud farms located in the northern region were
almost 14-fold more likely to have EIA than were
stud farms located in the southern region of the state.

A previous study on draft horses also showed that
the highest prevalence of EIA was in the northern
regions of the state, i.e., North/Northwest Minas
Gerais with a prevalence of 14.9% and Vale do
Mucuri/Jequitinhonha with a prevalence of 12.5%
(ALMEIDA et al., 2006).

The northern regions are predominated by
stud farms with a low degree of technological
advancement and less veterinary care. The weather
and other environmental conditions in these regions
are also believed to favor the proliferation of
blood-sucking insects such as horseflies, which are
important vectors in the mechanical transmission of
EIAV, as reported by Carvalho Junior (1998). These
factors contribute to the higher prevalence of EIA in
the northern regions.

Moreover, in most cases, the disease is
asymptomatic (ISSEL; COGGINS, 1979; SELLON,
1993). This characteristic of EIA prevents the
owners from recognizing the disease and taking
actions to prevent the further spread of the disease,
especially immediate euthanasia of carriers and
restriction of equine traffic until the location of the
outbreak is sanitized.

The second variable assessed was the size of the
stud farms. Each of the stud farms sampled had 4
to 400 equids, and about 10% of the stud farms had
all their equids tested because they had less than 10
animals. It was also observed that more than 75%
of the stud farms had up to 50 animals, as shown in
Table 9.
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Table 6. EIA prevalence among equids in stud farms in each region of Minas Gerais, Brazil.

Region Equids AGID — p 5%

- Sampled p051t.1ve (%) .Conﬁdence
# Region P equids interval (%)
1 Northern/Northwestern Minas Gerais 688 2 0.34 0.00-1.01
2 Vale do Mucuri/Jequitinhonha 787 5 0.72 0.00-2.20
3 Vale do Rio Doce 671 0 0 0.00

Central Mineira/Western Minas Gerais/

4 Metropolitan area of Belo Horizonte 1.847 0 0 0.00
5 Southern/Southwestern Minas Gerais 1,535 0 0 0.00
6 Triangulo Mineiro/Alto Paranaiba 615 0 0 0.00
7 Campo das Vertentes/Zona da Mata 1,599 1 0.08 0.00-0.25
TOTAL 7,742 8 0.07 0.00-0.25

Table 7. True prevalence (TP) for equids considering the apparent prevalence (AP) in each region (sensitivity of a stud
farm [SenR]=96.63% and specificity of a stud farm [EspR]=100%).

Sample region AP TP
1 0.34 0.35
2 0.72 0.74
3 0 0
4 0 0
5 0 0
6 0 0
7 0.08 0.083
Minas Gerais 0.07 0.072

Table 8. Frequency of EIA-positive stud farms according to their location in the state of Minas Gerais, Brazil.

Result
Negative Positive Total
Location South 585 1 586
81.6% 0.1% 81.7%
North 128 3 131
17.9% 0.4% 18.3%
Total 713 4 717
p=0.003 OR=13.42 (1.41-127.99).
Table 9. Number of equids in the sampled stud farms of Minas Gerais, Brazil.
Number of equines per stud farm

Minimum
First quartile

Second quartile or median

Third quartile

Maximum
Mean

4
16
30
50

400
43
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As shown in Table 10, the Mantel-Haenszel chi-
square test showed no correlation between the size
of the stud farm and the fact that it was positive
for EIA, irrespective of whether the stud farm was
located in the northern or southern region.

In this study, 2,673 males and 5,069 females
were sampled. The chi-square test results showed
no correlation between sex and the prevalence of
EIA (p=0.190), corroborating the results of Almeida
et al. (2006) and Santos et al. (2001).

Finally, animals in different age groups were
assessed, and 45% of the sampled equines were
less than 60 months (5 years) old. Horses live on
average 25 years, reaching adulthood in 5 years
and typically breeding from the age of 2.5 years. In
this context, the correlation between the prevalence
of EIA and the age of the animals was assessed
after dividing the animals into two categories:
young animals (under 5 years) and adult animals
(over 5 years) (Table 11). The analysis revealed no
statistically significant correlations between the age
of the animal and the prevalence of EIA (p=0.066).

Table 10. Frequency of EIA-positive stud farms according to the size of the stud equids, stratified by the location of
the stud farms (Northern/Southern region) in Minas Gerais, Brazil.

Result
Location Negative Positive Total
More than 50 38 2 40
. 5.30% 0.28% 5.58%
Northern region
Less than or equal to 50 90 1 91
12.55% 0.14% 12.69%
More than 50 118 1 119
. 16.46% 0.14% 16.60%
Southern region
Less than or equal to 50 467 0 467
65.13% 0.00% 65.13%
Total 713 4 717

North: Mantel-Haenszel (MH) chi-square test=0.55; p=0.45; MH OR=4.74 (0.42-53.82)
South: MH chi-square test=1.08; p=0.30; MH OR=11.84 (0.48-292.38).

Table 11. Frequency of EIA-positive animals in stud farms, according to the age group.

Result
Negative Positive Total
Adult (>60 months) 4,266 7 4,273
Age 55.10% 0.09% 55.19%
Young (up to 59 months) 3,468 1 3,469
44.80% 0.01% 44.81%
Total 7,734 8 7,742

p=0.066 OR=0.176 (0.022-1.429).
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Conclusions

EIA is a disease found in stud farms in the State
of Minas Gerais. However, the prevalence of EIA is
very low in these stud farms than in farms for draft
horses. Similar to the results of a previous study
carried out on draft horses, the current study on stud
farms also found significant regional differences
between two epidemiologically distinct areas. A
higher prevalence of EIA was found in the northern
regions and a significantly lower prevalence was
found in the southern regions. The location within
the state is a possible risk factor for EIA, since a
statistical analysis showed that stud farms located
in the northern region were almost 14-fold more
likely to have EIA than did stud farms located in the
southern region of Minas Gerais.
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