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From a cross-sectional observational study with convenience samples, 347 blood sam-
ples from horses were collected from different physiographic regions, as follows: Santa
Catarina Plateau (Santa Catarina State - SC), Médio Paraiba do Sul (Sdo Paulo State - SP and
Rio de Janeiro State - R]), Mountainous and Metropolitan regions (Rio de Janeiro State - R]).
Samples were tested for the presence of antibodies (IgG) anti Neorickettsia risticii by indi-
rect immunofluorescence assay (IFA). The frequency obtained in this study corroborates
with the ones obtained in the U.S.A., which refers to endemic regions. Fisher’s exact test
showed significant differences in the number of positive animals between regions, indica-
ting that the probability of an animal becoming infected varies depending on the area. The
CI 95% revealed no association between infection and geopolitical space. Moreover, Odds
ratio test showed differences of an animal getting infected in different regions. This event
could be influenced by the type of treatment used in each area, as the seasonal frequency of
injury or even potential vectors. Therefore, there are seropositive animals for N. risticii in
the studied areas, suggesting that this agent may be circulating in those regions. Future stu-
dies mainly based on molecular analyzes are needed to confirm these serological findings.

INDEX TERMS: EME, Equine Monocytic Ehrlichiosis, Potomac horse fever, frequency, IFA, Equidae.

RESUMO.- [Relato epidemioldgico da Erlichiose mono-
citica equina (EME) no Brasil.] A partir de um delinea-
mento observacional transversal com amostras de conve-
niéncia, 347 amostras de sangue foram coletadas de di-
ferentes regides fisiograficas: Planalto de Santa Catarina
(Estado de Santa Catarina - SC), Regido do Médio Paraiba
do Sul (Estados de Sao Paulo - SP e Rio de Janeiro - R]), Re-
gido Serrana e Metropolitana (ambas do Estado do Rio de
Janeiro - R]). As amostras foram testadas para a presenca
de anticorpos (IgG) anti-Neorickettsia risticii por imunoflu-
orescéncia indireta (IFI). A prevaléncia obtida no presente
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estudo corrobora com demais resultados obtidos nos Esta-
dos Unidos da América. O Teste Exato de Fisher demons-
trou diferenca significativa no nimero de animais positivos
entre as regides, indicando assim que a probabilidade de
um animal se infectar varia dependendo da regido. O inter-
valo de confianga (IC 95%) revelou ndo haver associagdo
entre a infeccdo e o espaco geopolitico, este evento pode
ser influenciado pelo tipo de tratamento em cada area,
como sazonalidade do agravo ou frequéncia de potenciais
vetores. Assim, a soropositividade ora encontrada sugere
a circulagdo de N. risticii nas areas estudadas. Estudos fu-
turos baseados, principalmente, em analises moleculares
serdo importantes para a confirmacao dos achados sorol6-
gicos no presente trabalho.

TERMOS DE INDEXACAO: EME, Erlichiose monocitica equina, Fe-
bre do Potomac, IFI, Equidae.

INTRODUCTION

Riquetsial diseases are characterized as emerging and re-
emerging infections caused by intracellular and obligate
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bacteria, associated with Rickettsiales order. Equine Mo-
nocitic Ehrlichiosis (EME), also known as Potomac Horse
Fever (PHF) is a Riquetsial disease and its causative agent
is Neorickettsia risticii (Rikihisa & Perry 1985, Dutra et al.
2001, Ferrao et al. 2007).

Described by the first time in the U.S.A.in 1979, EME has
been increasing its registers in new areas, such as, France,
Italy, India, Australia, Canada, Venezuela, Uruguay and Bra-
zil, EME is now considered endemic in different regions of
the Americas featuring a large geographic scale (Rikihisa
& Perry 1985, Jones 1990, Dutra et al. 2001, Ferrdo et al.
2007, Coffman et al. 2008).

EME is characterized by the presence of various symptoms
such as fever, anorexia, depression, tachycardia, gastrointes-
tinal hyper motility, acute diarrhea or not, dehydration, leu-
kopenia, ventral and limbs edema and laminitis, showing the
importance of a differential diagnosis to reduce the mortality
rate (5-30%) (Rikihisa & Perry 1985, Jones 1990, Dutra et al.
2001, Ferrao et al. 2007, Coffman et al. 2008).

The epidemiologic known course features common
characters such as low-lying areas near to rivers and lakes,
proving high incidence during the summer time. The trans-
mission of N. risticii is not yet fully known, nevertheless, ex-
perimental studies have shown that horses are sensitive to
transmission by blood transfusion, as well as by oral, sub-
cutaneous and intradermal means (Coimbra et al. 2005).

Studies about the cycle of EME showed the presence of
DNA of N. risticii in trematodes parasitizing snails, highli-
ghting those invertebrates as a possible reservoir and/or vec-
tor (Barlough et al. 1998, Pusterla et al. 2000, Park et al. 2003,
Coimbra et al. 2005). Aquatic insects are also mentioned as li-
kely involved in this cycle (Park et al. 2003, Ferrao etal. 2007).

The objective of this study is to analyze the epidemiolo-
gical aspects of EME in different regions from Brazil.

MATERIALS AND METHODS

Blood samples were acquired from horses in different physiographic
regions, such as: Santa Catarina Plateau (samples from Lages city in
Santa Catarina State), Médio Paraiba do Sul region (including sam-
ples from Queluz city in Sdo Paulo State, Valencia and Barra do Pirai
cities from Rio de Janeiro State), Mountainous region from Rio de Ja-
neiro State (featuring Itaipava and Trajano de Morais cities) and The
Metropolitan region from Rio de Janeiro State (including Queimados,
Mangaratiba and Rio de Janeiro cities). The sampling and processing
of blood occurred during routine activity of the Center for Zoonosis
Control in Lages/SC, and from investigations of outbreaks of rickett-
sial diseases by the Department of Health and Civil Defense from Rio
de Janeiro State or just from the spontaneous demand sent to Pho-
tochart laboratory tests/R]. From a cross-sectional observational
study with convenience samples, three hundred forty seven samples
of sera were sent for analysis and maintained at -20°C until testing.

The antibody (IgG) anti Neorickettsia risticii was performed by
indirect immunofluorescence assay (IFA), using the diagnostic kit
from the Fuller Laboratories, containing N. risticii as the antigen,
hyperimmune horse serum as the positive control, phosphate buffe-
red saline (PBS) as negative control and anti-IgG conjugated equine.

Positive sera were separated and given minimum titration
of 1:50. Reactive samples were tested in serial dilutions (1:100,
1:200, 1:400, 1:800) and titrated.

The strength of association between the acquired results and the
surveyed areas were analyzed with the assistance of software BioE-
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Table 1. Distribution and prevalence of equine serum
samples, according to States and Cities of collection, tested
by indirect immunofluorescence assay for the presence of

antibodies against Neorickettsia risticii

State Cities Samples Pc (%)
Collected  Positives
N (%) N (%)
Santa Catarina  Lages 32 922 03 7.69 938
Total 32 922 03 7.69 9.38
Sdo Paulo Queluz 07 202 01 256 14.29
Total 07 202 01 2.56 14.29
Rio de Janeiro Valenga 12 346 03 7.69 25.0
Barra do Pirai 06 173 01 256 16.67
Rio de Janeiro 265 76.37 26 66.67 9.81
Queimados 15 432 02 513 1333
Mangaratiba 03 086 01 256 33.33
Itaipava 06 173 02 513 3333
Trajano de Morais 01 029 00 00 00
Total 07 2.02 02 513 3333
TOTAL 347 100 39 100 11.24

2 Absolute numbers, ® percentage, ¢ prevalence.

Table 2. Analysis about the strength of association between
the different results obtained and the regions investigated,
considering the metropolitan region of Rio de Janeiro State

as control
Region OR® I CI 95%* RRI" NNH#
>d <
Planalto 0961 0.8777 0.2598 3.1601 0.87% 115
Catarinense
Médio Paraiba 2.1897 0.2466 0.7642 6.2736 9.75 11
Serrana 3.5034 0.3519 0.6502 18.8781 18.32 6

2 Confidence interval of 95%, * Odds ratio, ¢ probability, ¢ greater or equal
to, ¢ smaller or equal to, frelative risk increase, e number needed to harm.

stat 5.0, with Fisher’s exact test (a bilateral =0.01), odds ratio (OR),
probability of occurrence (p), confidence interval 95% (CI 95%), Rri
(Relative rick increase) and Number needed to harm (NNH). The
metropolitan region of Rio de Janeiro State was considered as a con-
trol when calculating the odds ratio, not only because its greater sam-
pling, but also because there has already confirmed the presence of
positive animals (Ferrdo et al. 2007). Frequency was also calculated.

RESULTS

The prevalence for the analyzed regions was 11.24% and
the prevalence, according to physiographic regions distri-
bution shows rates above 9.38% for all regions. In relation
to the states of Santa Catarina, Sdo Paulo and Rio de Janeiro,
the prevalence obtained was 9.38% (3/32), 14.29% (1/7)
and 11.36% (35/308) respectively (Table 1). From the 39
results that were positive for Neorickettsia risticii, all of
them showed titers equal to or less than 1:200.

The strength of association between the different re-
sults obtained and the areas surveyed showed that an ani-
mal in the region of Santa Catarina Plateau, has a lower
chance of becoming infected, whereas in the regions of Mé-
dio Paraiba do Sul and Mountainous the chance of infection
is higher than in the metropolitan area (Table 2).

DISCUSSION

Although IFA test is commonly used for studies involving Ri-
ckettsiales, specific antibodies become detectable in about
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eight to eighteen days after infection (Ferrao et al., 2007).
Epidemiological data suggest that subclinical evolution is
relatively common (Chaichanasiriwithaya et al. 1994, Long
et al. 1995), and antibody titers can be detected for exten-
ded periods after infection or vaccination (Rikihisa & Perry
1985, Long et al. 1995). Surveys involving antibodies were
made in non-endemic regions resulting in the absence of
positive samples, indicating a high specificity from the test
applied, the same used in this study (Fiiller Laboratories).
Nevertheless, N. risticii shows cross reaction with Neoricket-
tsia helminthoeca, N. sennetsu and Escherichia canis. Thus,
endpoint titers amongst N. risticii, N. helminthoeca and E.
canis lower than 1:50, are here used as a minimal titration.
(Rikihisa & Perry 1985, Rikihisa 2000, Ferrdo et al. 2007).

Even though, N. sennetsu and N. helminthoeca may not
be pathogenic for horses, they can affect these mammals,
producing sensitivity to high titers (1:320) when seroposi-
tive by IFA using N. risticii as the antigen. (Berguey’s Manu-
al 2005). On the other hand, infection in horses by N. sen-
netsu has not yet been reported in Brazil and most of the
other regions of the globe, except the East and Southeast
Asia, where it has been reported since 1954 (Newton et al.
2009). N. helminthoeca has already been reported in Brazil.
(Headley et al. 2006, Headley 2009)

Prevalence rates obtained in this study corroborate the
prevalence rates of Potomac Horse Fever (EME) previously
obtained in studies in the USA, where there is a variation
of 7.5% to 76% depending on the region (Ak et al. 1998).

The calculated p-values were lower than p-tabulated
(p=6.6349) in Fisher’s exact test, indicating significant
differences in the number of positive animals between re-
gions. Therefore, the probability of an animal becoming in-
fected varies depending on the area. Although the 95% CI
includes the value one (1) in all tests, indicating no statis-
tically significant association at the 5% level, between the
geopolitical space as a whole, and the infection by N. risticii.
The probability of an animal getting infected in Médio Pa-
raiba do Sul and Mountainous regions is higher than get-
ting infected in the Metropolitan region (OR>1), whereas in
the Santa Catarina Plateau this probability is lower than in
the Metropolitan region (OR<1), justifying the significant
difference found in Fisher’s exact test. (Table 2). This event
could be influenced by specific factors such as the type of
treatment used in each area, as disorder’s seasonality or
frequency of the potential vectors. The NNH from Santa Ca-
tarina Plateau indicates that 115 animals are needed of free
exposure to risk factors for an ill, whereas for the Metropo-
litan and Mountainous regions are needed eleven and six
exposed animals, respectively, to get sick (Table 2).

CONCLUSION

Therefore, there are seropositive animals for Neorickettsia
risticii in the studied areas, suggesting that this agent may be
circulating there. Future studies based, mainly, on molecular
analyzes are needed to confirm these serological findings.

Acknowledgments.- To Instituto Oswaldo Cruz/Fiocruz, for financial sup-
port, to Centro de Controle de Zoonoses/SC, to the Departmento de Satude
e Defesa Civil/R] and to Laboratério Photochart/R] for their support and
material provision.

REFERENCES

Ak S, Turan N,, Minbay A. & Dutta S.K. 1998. Detection of Antibodies to
Ehrlichia risticii in horses. ]. Vet. Anim. Sci. 22:415-419.

Barlough J.E., Reubel G.H., Madigan J.E., Vredevoe L.K,, Miller PE. & Rikihi-
sa Y. 1998. Detection of Ehrlichia risticii, the agente of Potomac Horse
Fever, in freshwater stream snails (Pleuroceridae: Juga spp.) from Nor-
thern California. Appl. Environm. Microb. 64:2888-2893.

Chaichanasiriwithaya W.,, Rikihisa Y., Yamamoto S., Reed S., Crawford T.B.,
Perryman L.E. & Palmer G.H. 1994. Antigenic, morphologic, and mole-
cular characterization of new Ehrlichia risticii iolates. ]. Clin. Microbiol.
38:3026-3033.

Coffman E.A., Abd-Eldaim M. & Craig L.E. 2008. Abortion in a horse fol-
lowing Neorickettsia risticii infection. J. Vet. Diagn. Invest. 20:827-830.
Coimbra H.S., Schuch L.ED., Veitenheimer-Mendes I.L. & Meireles M.C.A.
2005. Neorickettsia (Ehrlichia) risticii no Sul do Brasil: Heleobia spp.
(Mollusca: Hydrobilidae) e Parapleurolophocecous cercariae (Trema-
toda: Digenea) como possiveis vetores. Args Inst. Biolégico, Sdo Paulo,

72:325-329.

Coimbra H.S., Schuch L.ED., Gongalves C.L., Zambrano C., Oyarzabal M.E.B,,
Prestes L.S., Motta EV. & Meireles M.C.A. 2008. Ciclo da Erlichiose Mo-
nocitica Equina envolvendo Trematddeos albergados em caracéis do
género Heleobia e inoculados em Anas platyrhynchos domesticus. Anais
XVII Congresso de Iniciacdo Cientifica, X Encontro de Pds-Graduacio,
Pelotas, RS. (Resumo)

Dutra F, Schuch L.ED., Delucchi E., Curcio B.R., Coimbra H., Margarida B.R,,
Dellagostin O. & Riet-Correa F. 2001. Equine Monocytic Ehrlichiosis
(Potomac Horse Fever) in horses in Uruguay and southern Brazil. J. Vet.
Diagn. 13:433-437.

Ferrdo C.M., Aboud-Dutra A.E., Lopes R.S.,, Candeias M.L. & Gazeta G.S.
2007. Equine Monocytic Ehrlichiosis (EME) in Rio de Janeiro, Brazil.
Arq. Bras. Med. Vet. Zootec. 59:1575-1578.

Goetz T.E., Holland C.J., Dawson ].E., Ristic M., Skibbe K., Keegan K.G., John-
son PJ., Schaeffer D.J. & Baker G.J. 1989. Monthly prevalence (in 1986)
of antibody titers against Equine Monocytic Ehrlichiosis in apparently
healthy horses in Illinois. Am. J. Vet. Res. 50:1936-1939.

Headley S.A., Scorpio D.G., Barat N.C., Vidotto O. & Dumler J.S. 2006. Neo-
rickettsia helminthoeca in dog, Brazil. Emerg. Infect. Dis. 12:1303-1304.

Headley S.A., Kano ES., Scorpio D.G., Tamekuni K., Barat N.C., Bracarense
A.PER.L., Vidotto O. & Dumler ].S. 2009. Neorickettsia helminthoeca in
Brazilian dogs: a cytopathological, histopathological and immunohisto-
chemical study. Clin. Microbiol. Infect. 15:21-23.

Jones W.Y. 1990. Ventral edema in horses testing positive for Potomac Hor-
se Fever. Can. Vet. ]. 31:531.

Long M.T, Goetz T.E., Whiteley H.E., Kakoma I. & Lock T.E. 1995. Identifi-
cation of Ehrlichia risticii as the causative agent of two equine abortions
following natural maternal infection. J. Vet. Diagn. Invest. 7:201-205.

Newton PN., Rolain J., Rasachak B., Mayxay M., Vathanatham K., Seng P,
Phetsouvanh R., Thammavong T., Zahidi J., Suputtamongkol Y., Syhavong
B. & Raoult D. 2009. Sennetsu Neorickettsiosis: a probable fish-borne
cause of fever rediscovered in Laos. ]. Trop. Med. Hyg. 81:190-194.

Park B.K., Kim M., Kim E., Kim M., Na D. & Chae J. 2003. Identification of
Trematode cercariae carrying Neorickettsia risticii in freshwater stream
snails. New York Academy of Sciences, New York, p.239-247.

Pusterla N., Johnson E., Chae J., Pusterla ].B.,, DeRock E. & Madigan J.E.
2000. Infection rate of Ehrlichia risticii, the agent of Potomac Horse Fe-
ver, in freshwater stream snails (Juga yrekaensis) from Northern Califor-
nia. Vet. Parasitol. 92:151-156.

Rikihisa Y. & Perry B.D. 1985. Causative ehrlichial organisms in Potomac
Horse Fever. Infect. Immun. 49:513-517.

Rikihisa Y. 2000. Editorial: diagnosis of emerging ehrlichial diseases of
dogs, horses, and humans. J. Vet. Intern. Med. 14:250-251.

Rikihisa Y, Dumler].S. & Dasch G.A. 2005. Family II, Anaplasmataceae: Genus
111, Neorickettsia, p.132-137. In: Brenner D.J.,, Krieg N.R. & Stale ].T. (Eds),
Bergey’s Manual of Systematic Bacteriology. 2" ed. Springer, New York.

Ristic M., Holland C.J., Dawson J.E., Sessions ]. & Palmer ]. 1986. Diagnosis
of Equine Monocytic Ehrlichiosis (Potomac Horse Fever) by indirect im-
munofluorescence. ]. Am. Vet. Med. Assoc. 189:39-46.

Pesq. Vet. Bras. 33(6):697-699, junho 2013



