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ABSTRACT

Introduction: The order Rickettsiales comprises a group of obligatory intracellular 
parasites, responsible for causing diseases known as rickettsial diseases. In Brazil, the 
most common rickettsial disease is the Brazilian spotted fever (FMB). Objectives: to 
determine the level of FMB endemicity in the city of Caratinga, Minas Gerais, in dif-
ferent epidemiological moments. Methods: epidemiological and serological surveys 
in residents from the most affected neighborhoods by the 1992 FMB outbreak and 
serological survey in domestic animals; in addition to serological survey in domestic 
animals and polymerase chain reaction in arthropod vectors collected in a new visit to 
the site in 2002. Results: in the first epidemiological survey carried out in 1992, 62.3% 
of the surveyed families reported contact with pastures. In the serological survey in 
humans, 2.1% of tested samples showed reactivity to Rickettsia rickettsii in the indirect 
immunofluorescence reaction (RIFI). In the serological survey on animals, conducted 
in 1993, 53.4% of equines and 25.0% of dogs were reactive for R. Rickettsii in RIFI. In a 
new visit to the site, over the period of 2002-2003, 13.4% of pools of DNA from exam-
ined arthropods and 17.0% of equine sera demonstrated positive results for R. rickettsii. 
Conclusions: the municipality of Caratinga can be considered, at the time, as a low 
transmission area remaining the recommendation to keep the epidemiological and 
acarological surveillance system active on the site and region.

Key words: Rocky Mountain Spotted Fever; Rickettsia rickettsia; Ticks; Acari; Health 
Surveillance.

RESUMO

Introdução: a Ordem Rickettsiales abriga um grupo de parasitas intracelulares 
obrigatórios, responsáveis por causar doenças conhecidas como riquetsioses. No 
Brasil, a riquetsiose mais comum é a febre maculosa brasileira (FMB). Objetivos: 
determinar o nível de endemicidade para a FMB no município de Caratinga, Minas 
Gerais, em diferentes momentos epidemiológicos. Métodos: inquéritos epidemiológico 
e sorológico em moradores dos bairros mais afetados pelo surto de FMB de 1992 
e sorológico em animais domésticos; além de sorológico em animais domésticos e 
reação em cadeia de polimerase em artrópodes vetores coletados em nova visita ao 
foco em 2002. Resultados: no primeiro inquérito epidemiológico realizado em 1992, 
62,3% das famílias pesquisadas relataram contato com pastos. No inquérito sorológi-
co em humanos, 2,1% das amostras testadas apresentaram reatividade para Rickett-
sia rickettsii à reação de imunofluorescência indireta (RIFI). No inquérito sorológico 
em animais, realizado em 1993, 53,4% dos equinos e 25,0% dos cães foram reativos 
para R. Rickettsii à RIFI. Em nova visita ao foco, no período de 2002-2003, 13,4% dos 
pools de DNA dos artrópodes examinados e 17,0% dos soros equinos demonstraram 
resultados positivos para R. rickettsii. Conclusões: o município de Caratinga pode 
ser considerado, no momento, área de baixa transmissão, permanecendo a reco-
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observed intra-tissue bleeding occurs.5 Its nonspecific 
symptoms such as high fever, myalgia, and headache 
makes its diagnosis of differentiation with other febrile 
and exanthematic diseases difficult, especially those 
as dengue, leptospirosis, measles, typhoid fever, infec-
tious mononucleosis, yellow fever, and hantavirose.

In Brazil, the first description of the bacterium 
R. rickettsii was in the city of São Paulo by Piza8 who 
framed it as the agent of BRMSF, known as exanthe-
matic typhus of São Paulo at the time, transmitted by 
the tick Amblyomma cajennense.6 Piza also demon-
strated its similarity with Rocky Mountain spotted fever 
described by Ricketts9 in the United States. Between 
1932 and 1952, researchers like Monteiro10, Dias, and 
Martins11, Travassos12 and Magalhães13 described new 
cases of rickettsioses in Minas Gerais and São Paulo.

There was an epidemiological silence between 1953 
and 1980 in Brazil, with the absence of reports of cases of 
BRMSF. However, from late 1980, new discoveries revital-
ized the scientific knowledge about this rickettsiosis.12-14

In October of 1992, the State Secretary of Health 
of the State of Minas Gerais was notified about the 
occurrence of 15 deaths in the municipality of Carat-
inga, in the eastern region of the state. The cases oc-
curred between June and October, with the diagnosis 
of Rocky Mountain spotted fever as the most likely 
explanation of the deaths based on clinical, epide-
miological, and serological criteria. 

The patients generally presented high fever symp-
toms of sudden onset, headache, myalgia, vomiting, 
and diarrhea. Some displayed maculopapular exanthe-
ma rash from the third day of illness. The evolution to 
septicemia and death occurred in less than seven days. 

MATERIALS AND METHODS 

Epidemiological and serological surveys were 
conducted on 12/16/1992, 48 days after the occur-
rence of the last suspected case in the Cadeia neigh-
borhood of Caratinga, Minas Gerais. This neighbor-
hood was selected because it showed the highest 
number of cases in the outbreak.

 ■ epidemiological survey: the epidemiological sur-
vey was conducted through a questionnaire applied 
to 93 households. The houses were visited by inter-
viewers who asked questions about the location of 
residence, personal and socio-economic data of the 
respondent, and to the presence or absence of sus-
picious deaths by BRMSF in the residence; 

mendação de se manter ativo o sistema de vigilância 
epidemiológica e acarológica no local e região.

Palavras-chave: Febre Maculosa das Montanhas 
Rochosas; Rickettsia rickettsii; Carrapatos; Ácaros e 
Carrapatos; Vigilância Epidemiológica.

INTRODUCTION  

Rickettsioses are diseases caused by bacteria from 
the order Rickettsiales composed of the families: (1) 
Rickettsiaceae, with the genera Rickettsia and Orientia, 
and (2) Anaplasmataceae, with the genera Anaplasma, 
Erlichia, Neorickettsia, Wolbachia, and Aegyptianella.1

Diseases caused by the genus Rickettsia are 
arousing great scientific interest in recent years. The 
advent of molecular biology has provided important 
clarifications concerning various aspects previously 
confusing in this group of microorganisms.2

The genus Rickettsia is traditionally divided into three 
groups based on antigenic and genetic characteristics: 

 ■ the typhus group (TG): that includes the species 
Rickettsia prowazekii, the agent of typhus exan-
thematicus epidemic, and Rickettsia typhi, causal 
agent of murine typhus; 

 ■ the spotted fever group (SFG): that includes many 
serotypes such as Rickettsia rickettsii, the etiologic 
agent of Rocky Mountain spotted fever and Brazil-
ian spotted fever; Rickettsia conorii, the etiologic 
agent of the Mediterranean fever; Rickettsia felis, 
the etiologic egent of felis rickettsioses; and Rickett-
sia akari, the etiologic egent of rickettsialpox; 

 ■ the ancestral group (AG): composed by the 
Rickettsia bellii and Rickettsia canadensis species. 
A fourth group was recently proposed, called a 
transition group, comprising species previously 
belonging to the SFG, such as the species R. akari, 
Rickettsia australis, and R. felis; the validity of this 
group is still being debated.3

Among the SFG rickettsioses in Brazil, the Brazil-
ian Rocky Mountain spotted fever (BRMSF) stands 
out as the most common and lethal. Its etiological 
agent is the bacteria R. rickettsii and its main vector 
is the tick Amblyomma cajennense, which is a highly 
anthropophilic ectoparasite species.4

In humans, after inoculation, rickettsia installs 
itself in endothelial cells of small vessels and blood 
capillaries causing injuries that lead to loss of integrity 
of vessels and capillaries’ walls allowing the passage 
of blood to extravascular tissues. Thus, commonly 
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contact with ticks. Horses, dogs, and cats were found 
in 3 (3.23%), 30 (32.26%), and 26 (27.96%) of the sur-
veyed households, respectively.

Contact with the pasture was reported by 58 fami-
lies (62.37%); 33 of them (56.80%) reported a virtu-
ally daily contact in order to fetch water, firewood, or 
dung; 9 (15.52%) for recreation; 6 (10.34%) to reach 
workplaces; 4 (6.90%) to hang clothes to dry; 3 (5.17%) 
to lead and seek animals; 2 (3.45%) to discard trash; 
and 1 (1.72) to work on the land next to the cemetery. 

In all households in which there were deaths sus-
pected of Rocky Mountain spotted fever, contact with 
the pasture was constant (to fetch firewood or for rec-
reation). In one of those households, one case of posi-
tive serology for Rocky Mountain spotted fever was 
reported during the investigation (Tables 1, 2, and 3).

The investigation on vectors was hampered due to 
the implementation of control measures at the beginning 
of the epidemic by the Epidemiological Surveillance Ser-
vice of the municipality, such as the use of tickicides. In 
spite of this, 172 ticks were collected from 29 horses and 

 ■ serological investigation: samples of 10 mL of 
venous blood were collected from 244 people 
from the 93 visited households (approximately 
55.3% of the total population in the visited area). 
The serum was obtained by centrifugation of the 
blood sample and stored at -20 °C. Sera were sub-
sequently submitted to RIFI for R. rickettsii detec-
tion considering the titration of at least 1:64 as the 
cutoff point, according to the Centers for Disease 
Control and Prevention (CDC) in Atlanta (USA); 

 ■ vectors investigation: vectors were collected in 
horses and dogs in the nearby places from the in-
terviewed household by a duly trained team from 
the office of the National Health Foundation (FU-
NASA) in the same municipality. Ticks were col-
lected on 6/22 and 6/23/1993 through search and 
grooming on the surface of the body of animals 
in the houses and nearby habitats. After manu-
ally collected, the ectoparasites were packed and 
identified according to location and animal ori-
gin. These arthropods were taxonomically iden-
tified using the dichotomous and a pictorial key 
described by Aragão and Fonseca;15

 ■ post-epidemic monitoring: the post-epidemic 
monitoring was conducted by surveying suspicions 
notifications of BRMSF cases to the Secretary of 
Health of the City of Caratinga for the population 
in the entire municipality between 1992 and 2002. 
Serologic test results conducted for the selected 
population by the Ezekiel Dias Foundation were 
also surveyed over the same period. In addition, 
serological investigation in horses and dogs was 
conducted between May 2002 and April 2003 in 
the area affected by the epidemic of 1992 and col-
lection of ticks and fleas was performed through 
grooming on the body surface of domestic ani-
mals in the same area (dogs and cats). The taxo-
nomic identification of ticks followed the dichoto-
mous and a pictorial key described by Aragão and 
Fonseca.15 Fleas were identified morphologically 
according to Linardi and Guimarães;16

 ■ molecular research: fleas and ticks collected 
from animals underwent DNA extraction and PCR. 

RESULTS 

The epidemiological survey showed that 60 out of 
the 93 (64.52%) surveyed households had proximity 
to pastures, which exposed residents to the risk of 

Table 1 - Reactivity to RIFI for Rickettsia rickettsia du-
ring the serological survey in the population of the 
Cadeia neighborhood in Caratinga, Minas Gerais, 1992

Titer RIFI for Rickettsia rickettsia 
(n=232) 

≥ 1:64 5 (2.16%)

< 1:64 17 (7.33%)

Total positive samples 22 (9.49%)

Table 2 - Reactivity to RIFI for Rickettsia rickettsia 
in horse sera collected in June of 1993 in the muni-
cipality of Caratinga, Minas Gerais

Samples
RIFI

IgM IgG

Total tested samples --- 28

Total reactive samples (a) --- 15

Percentage (%) of reactive samples --- 53.40

(a) Serum considered reactive showed titers ≥ 1:64 in RIFI.

Table 3 - Reactivity to RIFI for Rickettsia rickettsia 
in dog sera collected in June of 1993 in the munici-
pality of Caratinga, Minas Gerais

Samples
RIFI

IgM IgG

Total tested samples --- 44

Total reactive samples ≥ 1:64 --- 11

Percentage (%) of reactive samples --- 25.00
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Serological survey was also conducted in dogs and 
horses. None of the tested dog sera (n = 73) presented pos-
itive result for RIFI, while 3 out of the 18 equine sera (17%) 
were positive in the titers 1:64 (n = 1) and 1:128 (n = 2).

DISCUSSION 

Fleas from the genus Ctenocephalides infected with 
R. felis, detected through PCR, constitute evidence that 
R. felis can be the species with epidemiological impor-
tance in the studied region, indicating the possibility of 
emergence of other human rickettsioses in the region, 
in addition to certifying the potentiality of fleas as vec-
tors in the transmission of these diseases.

The tick species A. cajennense identified in the stud-
ied region is considered to be the main vector of Rocky 
Mountain spotted fever.17 Ticks of the species R. sanguin-
eus infected by R. felis are an unprecedented fact in the 
literature. The presence of R. felis in ticks of the species 
A. cajennense had already been described earlier.18 These 
recent findings are of great importance because the same 
bacteria had not been described in more than one vector.

The species R. sanguineus was found in dogs and 
horses, which alerts for the possibility of the participa-
tion of these animals in the epidemiology of rickettsio-
ses in the region; these animals maintain close contact 
with men and may have an important role in the epi-
demiological chain of Rocky Mountain spotted fever.

The absence of positive serology in the evaluated 
dogs coupled with the absence of human cases diag-
nosed on the spot and at the time of the epidemiological 
evaluation (new visit to the site in 2002) seems impor-
tant for the characterization of a silent focus. However, 
the reactivity in horses, considering the role of these 
animals as sentinels of the disease, and the molecular 
detection of pathogenic rickettsia in arthropod vectors 
indicate the need to maintain a system of epidemiologi-
cal and mites’ surveillance on site and in the region. 

four dogs between 6/22 and 6/23/1993. These ectopara-
sites were identified as larvae, nymphs, or adults of Rhipi-
cephalus sanguineus and Amblyomma spp. (Table 4).

A total of 116 suspected cases and 15 deaths were 
reported and confirmed for BRMSF in the year of the 
outbreak (1992). In the post-outbreak period (1993 to 
2002), 193 suspected BRMSF cases were reported in 
Caratinga; most of these notifications were concen-
trated in the second half of each year in this period.

Serological analyses were carried out in 182 sam-
ples collected from 193 suspected BRMSF cases re-
ported since 1993. RIFI was used in 60 cases, ELISA 
in two, and the reaction of Weil Felix in the other 120 
samples. Two cases showed positivity with high titles 
in RIFI in the years 1994 (1:256) and 1996 (1:128), clin-
ically compatible with the BRMSF.

Two cases of suspected murine typhus with titers of 
1:800 and 1:600 were verified in 1994. These two cases 
had initially suspicious diagnoses of Rocky Mountain 
spotted fever; one of them was from the countryside 
and the other from the Santa Cruz district (Alto da An-
tena), an urban area close to the main searched area 
and where cases of Rocky Mountain spotted fever 
were recorded during the outbreak of 1992. 

In the reevaluation of the Caratinga focus in the 
period from 2002 to 2003, 2,620 ectoparasites were 
collected, 2,241 ticks (85.5%), and 379 fleas (14.5%). 
The ticks were found at three developmental stages 
(larvae, nymphs, and adults); the adult forms (1,535 
individuals) made up 68% of the total. The following 
species were identified among adult ticks parasitizing 
horses and dogs: A. cajennense (73%), R. sanguineus 
(23%), and Anocentor nitens (4%). Fleas were identi-
fied as belonging to the genus Ctenocephalides and 
were found parasitizing dogs and cats. These ecto-
parasites were gathered in 119 pools. DNA extrac-
tion and analysis through PCR were conducted. The 
positive result for the genus Rickettsia was found in 16 
pools, of which, 6 came from fleas and 10 from ticks.

Table 4 - Ticks collected in dogs and horses in the Cadeia neighborhood in Caratinga, 
Minas Gerais, in the period of 06/22 and 06/23/1993

Animal Quantity (n) Species Developmental stage Quantity (n)

Dogs 04

Rhipicephalus Larvae 18

sanguineus
Nimphs 12

Adults 15

Horses 29 Amblyomma spp.

Larvae 35

Nimphs 13

Adults 79
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Despite the serological and molecular detection of 
pathogenic rickettsiae in domestic animals and their 
ectoparasites, there was no systematic record of cases 
of Rocky Mountain spotted fever in the region in the 13 
years prior to the completion of this study in 2004. The 
focus has behaved as a silent focus after 1996, with most 
of the suspected cases recorded in 1993, 1994, and 1995, 
years close to the outbreak. Considering the negative se-
rology in a large proportion of cases occurring in those 
post-epidemic years, it can be concluded that the ob-
served result reflects the state of alarm of the local popu-
lation before the outbreak of 1992 with its high lethality.

The municipality of Caratinga was evaluated until 
now as an area of low transmission, however, the use 
of an epidemiological and mites’ surveillance system 
is recommended.

CONCLUSION 

The detection of rickettsiae in new vectors, such as R. 
felis in ticks of the species A. cajennense and R. sanguin-
eus, brings a new epidemiological reality in which the 
specificity of rickettsia type involved with a given vector 
is no longer valid, i.e. previously rickettsiae reported as 
transmitted by fleas and lice could also be transmitted 
by ticks.18-20This new reality brought to light by molecu-
lar biology sets a new scenario and brings new actors 
into the universe of rickettsioses. The debate of verte-
brate hosts and reservoirs of rickettsioses also imposes 
itself as a dominant discussion that questions the role of 
wild animals such as capybara, rodents, and marsupials 
in the epidemiological cycle of riquetsioses.21-23
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