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Abstract
Spotted fever is a severe zoonotic disease, and Alagoas State has historically been classified as a silent
area for human rickettsioses. This study aimed to investigate the occurrence of and exposure to bacteria
of the genus Rickettsia in Alagoas to support epidemiological surveillance and assess public health
risks. We collected 114 blood samples from animals, including 95 dogs and 19 horses, alongside 146
ticks, across four municipalities: Maragogi, Palmeira dos Índios, São José da Tapera, and Senador Rui
Palmeira. Samples were tested for antibodies against Rickettsia rickettsii, R. parkeri, and R.
amblyommatis by indirect immunofluorescence assay (IFA). DNA from blood clot and tick samples was
extracted for molecular analyses using real-time PCR (qPCR) and conventional PCR targeting gltA and
ompA genes. IFA revealed significant exposure to these agents (p < 0.001), with seroreactivity rates of
46.3% (44/95) in dogs and 94.7% (18/19) in horses. The highest seroreactivity frequency was observed
for R. parkeri, followed by R. amblyommatis and R. rickettsii. Of the 146 ticks, 111 (76.0%) from dogs were
identified as Rhipicephalus sanguineus, and 35 (24.0%) from horses were Dermacentor nitens. All tick
samples tested negative for Rickettsia by qPCR. However, Rickettsia DNA was detected in a blood clot
sample from a dog from the municipality of Maragogi. This study provides the first molecular and
serological evidence of silent Rickettsia spp. circulation in Alagoas, a non-endemic region for spotted
fever. The high seroreactivity demonstrates active exposure, highlighting dogs and horses as sentinel
species within an integrated One Health framework.

Highlights
First molecular evidence of Rickettsia spp. in Alagoas, Brazil.

High Rickettsia spp. seroprevalence in dogs (46.3%) and horses (94.7%).

Silent circulation of Rickettsia spp. detected in non-endemic areas.

Equines and canines act as effective sentinels for rickettsial agents.

Eco-epidemiological data support integrated One Health surveillance.

INTRODUCTION
Spotted fever is an acute infectious zoonosis caused by bacteria of the genus Rickettsia and transmitted
by hematophagous ticks, being characterized by its high clinical severity (Donalisio et al. 2020). In Brazil,
Rickettsia rickettsii, an obligate intracellular Gram-negative bacterium, is responsible for the most severe
form of the disease, which is characterized by systemic endothelial dysfunction, multiple organ failure,
and high case fatality rates when diagnosis and treatment are not promptly established. Human
infection occurs incidentally within enzootic cycles in which ticks of the genus Amblyomma act as both
vectors and reservoirs (Guedes et al., 2011; Ramírez-Hernández et al. 2020). More recently, the
circulation of other species, such as Rickettsia parkeri, has been identified and associated with milder
clinical manifestations, increasing the epidemiological and diagnostic complexity of spotted fever in
Brazil (Oliveira et al., 2016; Ogrzewalska et al. 2012).
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In Brazil, the first records of spotted fever date back to the early twentieth century, with the initial cases
being described in the state of São Paulo, where the disease was recognized as an important public
health concern (Dias and Martins 1931). Throughout the twentieth century, the occurrence of the disease
was concentrated in the Southeast and South regions, particularly in areas of São Paulo characterized by
intense environmental changes, high human population density, and widespread circulation of
Amblyomma ticks (Ogrzewalska et al. 2012). More recently, epidemiological data have indicated an
expansion of the disease to other regions of the country, including the Midwest, North, and Northeast,
highlighting the diversity of eco-epidemiological scenarios associated with spotted fever (Oliveira et al.
2016). In São Paulo, endemic areas persist, and re-emergence has been observed since the late
twentieth century, being associated with changes in land use, expansion of amplifier hosts, and
increased human exposure to risk environments (Ogrzewalska et al. 2012).

In Northeastern Brazil, spotted fever has increasingly been recognized as an emerging public health
concern, with a limited number of reported cases and evidence of transmission in both Atlantic Forest
and semiarid environments, suggesting the existence of multiple eco-epidemiological scenarios. Human
cases confirmed by molecular methods and attributed to Rickettsia parkeri have been described in the
state of Bahia, where infections were associated with forest exposure and the presence of an inoculation
eschar, reinforcing the importance of this pathogen in the region (Sevá et al. 2019). In the state of Ceará,
recent investigations in an endemic area of the Baturité Massif documented the circulation of R. parkeri
in ticks of the species Amblyomma ovale and evidence of exposure in dogs, highlighting the risk of
domestic-sylvatic transmission (Albuquerque et al. 2024). In addition, a fatal case of spotted fever has
been reported in Pernambuco, emphasizing both the severity of the disease and the importance of
regional surveillance efforts (Oliveira et al. 2018).

In the state of Alagoas, scientific information regarding the occurrence of spotted fever remains scarce.
To date, the state has been classified as a silent area for human rickettsioses, with significant gaps in
surveillance and etiological investigations (Gama et al. 2023). Recently, Gama and colleagues (2023)
demonstrated the presence of tick species of public health importance parasitizing horses, including the
first report of Amblyomma sculptum in the state, indicating ecological conditions that may favor the
establishment of rickettsial transmission cycles in suitable environments. Furthermore, the first report of
Ornithodoros mimon in opossums (Didelphis albiventris) from Alagoas has been published, and the
authors recommended further investigations into zoonotic pathogens associated with ticks in the state
(Farias et al. 2024).

Given the scarcity of information regarding the circulation of rickettsiae in the state of Alagoas and its
classification as a silent area for human rickettsioses, expanding the current knowledge on the
occurrence of these pathogens is essential. The recent identification of tick species of public health
relevance and potential vertebrate hosts in the state reinforces the need for systematic investigations to
support epidemiological surveillance and public health risk assessment. In this context, the present
study aimed to investigate the occurrence and/or exposure to rickettsiae in Alagoas, thereby
contributing to filling important knowledge gaps and strengthening integrated actions among public

Page 4/19



health authorities, researchers, and the community toward the prevention and control of spotted fever
and other rickettsial diseases.

MATERIALS AND METHODS

Ethical Aspects
The study was approved by the Animal Use Ethics Committee (CEUA) of the Federal University of
Alagoas (UFAL) under Protocol No. 08/2023. All procedures involving animals were conducted in
accordance with current ethical standards and guidelines for the use of animals in research, ensuring
animal welfare throughout all stages of the study.

Study Area
The study was conducted in four municipalities in the state of Alagoas, Northeastern Brazil: Maragogi,
Palmeira dos Índios, São José da Tapera, and Senador Rui Palmeira. The municipality of Maragogi is
located in the state's coastal region, within the Eastern Alagoas mesoregion, and is part of the Atlantic
Forest biome; the specific site is situated in a rural area (coordinates: −8.900380, − 35.192712) with a
predominance of vegetation typical of coastal environments, such as restingas and mangroves.
Palmeira dos Índios is located in the Agreste region of Alagoas, in a transitional area between a rural
zone and a forest fragment, forming an ecotone between the Caatinga and Atlantic Forest biomes
(coordinates: −9.379542, − 36.634440) that presents vegetation adapted to semiarid climatic conditions.
The municipalities of São José da Tapera and Senador Rui Palmeira are located in the hinterland of
Alagoas and are entirely inserted within the Caatinga biome São José da Tapera represents a semiarid
environment with a predominance of sparse vegetation (coordinates: −9.408150, − 37.552061), while
Senador Rui Palmeira is characterized by a dry rural environment (coordinates: −9.424279, − 37.453043)
(IBGE 2021).

Sample Collection
Biological samples were collected from 114 animals between November 2023 and April 2024. Sampling
included 95 dogs (Canis lupus familiaris) and 19 horses (Equus ferus caballus) residing in Probable Sites
of Infection (PSI) associated with suspected or confirmed human cases of spotted fever. The
identification of PSIs was based on data obtained from the Notifiable Diseases Information System
(SINAN), corresponding to notifications recorded between 2022 and 2024 and provided by the Alagoas
State Health Department (SESAU).

Samples were distributed as follows: Maragogi (68 samples: 58 dogs and 10 horses), Palmeira dos
Índios (30 samples: 28 dogs and 2 horses), São José da Tapera (14 samples: 7 dogs and 7 horses), and
Senador Rui Palmeira (2 samples: 2 dogs). A non-probabilistic convenience sampling approach was
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adopted. Blood samples were collected and stored in tubes without anticoagulant and maintained in an
insulated container to allow clot retraction. The obtained serum was transferred to 1.5-mL tubes for
serological analysis, whereas blood clots were also stored in 1.5-mL tubes and used for DNA extraction
and molecular assays.

At the time of blood collection, animals were subjected to visual inspection for the detection and
collection of ectoparasites. Specimens were removed by direct examination using anatomical forceps
and preserved in isopropyl alcohol. Subsequently, ticks were morphologically identified under a
stereomicroscope according to the taxonomic keys described by Barros-Battesti et al. (2006).

Indirect Immunofluorescence Assay (IFA)
All 114 serum samples were tested by indirect immunofluorescence assay (IFA) according to the
protocol described by Zavala-Velazquez et al. (1996). The slides contained fixed antigens of Rickettsia
rickettsii, Rickettsia parkeri, and Rickettsia amblyommatis. These antigens were previously prepared and
provided by the Laboratory of Parasitic Diseases of the School of Veterinary Medicine and Animal
Science, University of São Paulo (FMVZ/USP), allowing the detection of antibodies against spotted fever
group rickettsiae.

The slides were initially washed with phosphate-buffered saline (PBS; pH 7.4) for 10 minutes and air-
dried at room temperature. Twenty microliters of serum diluted at an initial screening dilution of 1:64
were added to each well. Reactive samples were further titrated by serial twofold dilutions (1:64, 1:128,
1:256, 1:512, and 1:1,024) until the absence of specific fluorescence.

The endpoint titer was defined as the highest serum dilution showing specific fluorescence under a
fluorescence microscope using a 40× objective. Samples presenting antibody titers at least four times
higher for one Rickettsia species than for the others were considered suggestive of homologous
reactions to that species or to antigenically related species, according to previously established criteria
(Horta et al. 2004; Labruna et al. 2007).

DNA Extraction and Molecular Detection of Rickettsia spp.

Genomic DNA was extracted from blood clot samples and from tick specimens previously macerated
using sterile pestles. DNA extraction was performed using the commercial EasyPure Blood Genomic
DNA Kit (TransGen Biotech) according to the manufacturer's instructions. Following extraction, DNA was
quantified and stored at − 20°C until molecular analyses were performed.

Detection of Rickettsia spp. was initially performed by real-time polymerase chain reaction (qPCR) as
described by Labruna et al. (2004), using primers CS-5 (GAGAGAAAATTATATATCCAAATGTTGAT) and
CS-6 (AGGGTCTTCGTGCATTTCTT), together with a 6-FAM/BHQ-1-labeled probe (5′-
CATTGTGCCATCCAGCCTACGGT-3′).
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The reactions were carried out using GoTaq® Probe qPCR Master Mix (Promega) in a final volume of 25
µL using a BIO-RAD CFX96 thermocycler and included a positive control (Rickettsia rickettsii DNA
provided by the Oswaldo Cruz Foundation—Fiocruz, Rio de Janeiro, Brazil) and a negative control
(DNase-free water).

Samples testing positive by qPCR were subsequently subjected to conventional PCR for amplification of
fragments of the gltA and ompA genes using primer pairs CS-78 (GCAAGTATCGGTGAGGATGTAAT)/CS-
323 (GCTTCCTTAAAATTCAATAAATCAGGAT), 17kD1 (GCTCTTGCAACTTCTATGTT)/17kD2
(CATTGTTCGTCAGGTTGGCG), according to Labruna et al. (2004), and Rr190.70p
(ATGGCGAATATTTCTCCAAAA)/Rr190.602n (AGTGCAGCATTCGCTCCCCCT), as described by Regnery et
al. (1991).

Amplified products were subjected to electrophoresis on 2% agarose gels stained with SYBR Safe
(Thermo Fisher Scientific, Waltham, MA, USA) and visualized under ultraviolet light. Subsequently, the
amplified fragments were submitted for sequencing at Macrogen Inc. (Seoul, South Korea).

RESULTS

Indirect Immunofluorescence Assay (IFA)
The prevalence of seroreactivity differed significantly between dogs and horses. While 46.3% (44/95) of
dogs presented antibodies against at least one Rickettsia species, positivity among horses was
substantially higher, reaching 94.7% (18/19). This difference was statistically significant (Fisher's exact
test, p < 0.001). Among dogs, seroreactivity varied across municipalities, ranging from 37.9% to 100%,
whereas all horses sampled in Maragogi and São José da Tapera were seroreactive. These findings
suggest a higher frequency of exposure of horses to spotted fever agents at the investigated Probable
Sites of Infection (Table 1).
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Table 1
Serological reactivity against three Rickettsia species in dogs and horses from four municipalities in the

state of Alagoas, Northeastern Brazil, 2024.
Animal
species and
Locations

No. of
reactive/tested
sera (% positivity)

No. of reactive animals (% positivity/Titer
range)

No. of probable
homologous
reactions

DOGS   R rickettsii R. parkeri R.
amblyommatis

 

Maragogi
(PSI)

22/58 (37.9) 9 (15.5/64
-1024)

14
(24.1/64–
256)

10 (17.2/64) 2 (RR); 4 (RP); 1
(RA)

Palmeira
dos Índios

17/28 (60.7) 7
(25.0/64–
256)

14
(50.0/64–
256)

7 (25.0/64) 1 (RR); 4 (RP)

São José da
Tapera

3/7 (42.9) 2
(28.6/64–
256)

3
(42.9/64–
256)

1 (14.3/64) 0

Senador Rui
Palmeira

2/2 (100) 0 1
(50.0/256)

2 (100/64) 1 (RP)

Total 44/95 (46.3) 18
(18.9/64
-1024)

32
(33.7/64–
256)

19 (20.0/64) 3 (RR); 9 (RP); 1
(RA)

HORSES*          

Maragogi
(PSI)

10/10 (100) 9
(90.0/64–
256)

2 (20.0/1-
128)

1 (10.0/64) 4 (RR); 1 (RP)

Palmeira
dos Índios

1/2 (50) 1 (50.0–
64)

0 0 0

São José da
Tapera

7/7 (100) 6
(85.7/64–
256)

7 (100/64-
1024)

0 5 (RP)

Total 18/19 (94.7) 16
(84.2/64–
256)

9 (47.4/64-
1024)

1 (5.3/64) 4 (RR); 6 (RP)

PSI: Probable Site of Infection with confirmed cases of Brazilian spotted fever (BSF); RA = R.
amblyommatis; RP = R. parkeri; RR = R. rickettsii.

* No horse samples were collected in Senador Rui Palmeira

Among seroreactive dogs, antibody titers ranged from 64 to 1,024, with a predominance of low to
moderate titers. The highest frequency of reactivity was observed against Rickettsia parkeri, followed by
Rickettsia amblyommatis and Rickettsia rickettsii. Higher titers (≥ 512) were observed exclusively against
R. rickettsii in dogs from the municipality of Maragogi. Most reactions occurred with titers ranging from

Page 8/19



64 to 256 and were distributed across the different municipalities sampled. Homologous reactions were
identified mainly for R. parkeri, followed by R. rickettsii and R. amblyommatis (Table 1).

In horses, antibody titers ranged from 64 to 1,024, with a higher frequency of moderate to high titers
compared with dogs. The most pronounced reactivity was observed against R. rickettsii and R. parkeri,
particularly for R. parkeri in horses from São José da Tapera, where titers reached 1,024. Reactivity
against R. amblyommatis was infrequent and was detected in only one horse. Homologous reactions in
horses were more frequently attributed to R. parkeri, followed by R. rickettsii, as shown in Table 1.

The distribution of antibody titers varied according to both Rickettsia species and municipality. In
Maragogi, seroreactivity to all three evaluated species was observed in both dogs and horses, including
high titers against R. rickettsii. In Palmeira dos Índios, reactivity against R. parkeri predominated in dogs,
with titers reaching 256, whereas horse samples did not show significant seroreactivity. In São José da
Tapera, both the frequency and magnitude of titers against R. parkeri were particularly high in horses. In
Senador Rui Palmeira, seroreactivity was restricted to dogs and was characterized by low to moderate
titers (Table 1).

Tick Identification and Molecular Detection of Rickettsia spp.

A total of 146 ticks were collected, of which 111 (76.0%) were recovered from dogs and identified as
Rhipicephalus sanguineus, whereas 35 (24.0%) were collected from horses and identified as Dermacentor
nitens. All specimens were subjected to real-time PCR (qPCR) for the detection of Rickettsia spp.;
however, no amplification was observed for any of the investigated targets in any of the samples
analyzed.

Molecular Detection of Rickettsia spp. in Animal Samples

Among the blood clot samples analyzed, specific amplification was detected in only one sample
obtained from a seroreactive dog, indicating the presence of Rickettsia DNA. This positive sample
originated from the municipality of Maragogi, in an area located near the region where the first fatal case
of spotted fever in Alagoas was recorded (Fig. 5).

The positive animal presented antibody titers of 64 against R. rickettsii and R. amblyommatis and was
seronegative for R. parkeri. The amplification curves obtained by real-time PCR highlighted the pattern
observed for the positive sample and the positive control. Following qPCR, a conventional PCR assay
successfully amplified a 208-base pair fragment of the gltA gene. This study provides the first molecular
evidence of Rickettsia in Alagoas, a state historically classified as a silent area for human rickettsioses.
The positive sample was subsequently subjected to sequencing of fragments of the gltA and ompA
genes; however, sequence quality was insufficient to allow species-level identification of Rickettsia.

DISCUSSION
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In the present study, we provide evidence of the circulation of rickettsiae in Alagoas, filling important
knowledge gaps in a region historically classified as a silent area for human rickettsioses. The observed
seropositivity, together with the detection of antibodies against different Rickettsia species and the
spatial heterogeneity of antibody titers, suggests previous exposure to these pathogens in distinct eco-
epidemiological settings. Our findings indicate a potential zoonotic risk in the state and highlight the
importance of strengthening epidemiological surveillance and integrated investigations involving
vertebrate hosts, vectors, and the human population.

Our results demonstrated substantially higher seroreactivity in horses than in dogs, suggesting
important differences in the exposure of domestic animals to Rickettsia spp. at the investigated sites.
These findings corroborate previous studies describing dogs and horses as useful sentinels for the
circulation of spotted fever group rickettsiae in both endemic and non-endemic areas of Brazil (Batista et
al. 2010; Neves et al. 2023). In endemic regions, studies conducted by Souza et al. (2016) and Toledo et
al. (2011) reported high seroprevalence in horses, frequently exceeding that observed in dogs, reflecting
a more intense and continuous exposure to tick vectors. The high seroreactivity observed in horses in
our study suggests a greater frequency of contact with vectors or infected environments, which may
influence the local epidemiological risk associated with pathogens such as R. rickettsii and R. parkeri
(Albuquerque et al. 2024).

It is noteworthy, however, that Amblyomma sculptum, considered the principal vector of Brazilian spotted
fever, was not detected among the evaluated horses. Although this species has previously been reported
in Alagoas, its prevalence appears to be low (Gama et al. 2023). Therefore, further investigations on tick
fauna in the municipalities included in this study are necessary to clarify the role of these ectoparasites
as vectors of rickettsiae. Collectively, these findings reinforce the need for integrated surveillance
strategies that consider multiple host species and distinct geographic contexts.

The predominance of low to moderate antibody titers (64–256) among seroreactive dogs identified in
this study is consistent with previous reports indicating frequent, although not necessarily recent,
exposure to Rickettsia spp. in regions with enzootic circulation (Gonçalves et al. 2022). The higher
reactivity against R. parkeri and R. amblyommatis observed in our study has also been reported in canine
serological surveys conducted in Brazil, suggesting widespread exposure to less pathogenic species
frequently associated with ticks of the genus Amblyomma (Weck et al. 2020; Kmetiuk et al. 2025).

However, among the dogs evaluated in our study, only ticks belonging to the Rhipicephalus sanguineus
complex were identified, and these are not recognized vectors of R. parkeri or R. amblyommatis.
Furthermore, there is currently no definitive evidence demonstrating the transmission of R. rickettsii by
this tick species in our study area. These findings reinforce the need for complementary investigations to
improve our understanding of local transmission chains. On the other hand, high titers (≥ 512) directed
exclusively against R. rickettsii may indicate a more recent infection or a stronger immune response, as
previously observed in endemic areas (Cunha et al. 2014). Therefore, the occurrence of homologous
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reactions supports the hypothesis of simultaneous circulation of different Rickettsia species in the
municipalities investigated.

Dogs play a strategic role as sentinel hosts for tick-borne pathogens, particularly spotted fever group
rickettsiae, because of their close ecological and domestic association with humans (Qurollo et al.
2025). Canine seropositivity has consistently been associated with the local circulation of Rickettsia
spp., including the possibility of human cases, reinforcing their utility in epidemiological surveillance
(Bowser and Anderson 2018). More recent studies have also highlighted that serological surveys in dogs
allow the detection of emerging species or species with uncertain pathogenicity, thereby increasing the
sensitivity of surveillance programs in silent areas or regions with low clinical incidence (Neves et al.
2023; Foley et al. 2025).

In this context, Durães et al. (2024), in Minas Gerais, demonstrated serological evidence of the
circulation of tick-borne pathogens in a preserved area, reinforcing the value of dogs as early indicators
of zoonotic risk and supporting integrated public health strategies under the One Health framework.
Although horses do not play a direct role in the epidemiology of Brazilian spotted fever, since they do not
develop rickettsemia and do not serve as a source of infection for ticks, we detected antibody titers
ranging from 64 to 1,024, predominantly against R. parkeri and R. rickettsii. These findings are consistent
with the understanding that, similarly to dogs, horses can act as important sentinels of exposure to
spotted fever group rickettsiae in Brazil.

For example, Oliveira et al. (2019) demonstrated that horses from an Atlantic Forest area in Bahia
exhibited measurable seroreactivity to R. rickettsii and R. parkeri and generally showed a higher
proportion of positivity than dogs, compatible with greater exposure to ticks associated with equids.
Similar findings have also been reported in horses from São Paulo, with antibody titers reaching 1,024
against multiple rickettsial species, including R. parkeri. Furthermore, the predominance of reactivity
against R. parkeri is consistent with its ecological maintenance in cycles involving Amblyomma ticks
(Suzin et al. 2022), further supporting the role of horses as sensitive indicators of the circulation of
epidemiologically relevant rickettsiae in our study area.

The spatial variation in antibody titers among the investigated municipalities, each characterized by
distinct environmental conditions, suggests a possible influence of the eco-epidemiological cycles of
spotted fever group rickettsiae. In Atlantic Forest areas, such as Maragogi, the detection of reactivity
against multiple Rickettsia species is compatible with scenarios in which Amblyomma ticks maintain
transmission cycles involving dogs and wild hosts, thereby favoring greater pathogen diversity (Barbieri
et al. 2014; Faccini-Martínez et al. 2020). In the semiarid Caatinga environments of São José da Tapera
and Senador Rui Palmeira, we detected only R. parkeri, in contrast to the diversity of Rickettsia species
reported in the literature for this biome, including several members of the spotted fever group (Gazeta et
al. 2025). This difference may reflect a more restricted local circulation, differences in vector and host
composition, or sampling limitations. Therefore, our findings reinforce the concept that the diversity of
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rickettsiae in the Caatinga biome is heterogeneous and strongly dependent on local eco-epidemiological
contexts.

We also collected ectoparasites to investigate the presence of Rickettsia spp.; however, no molecular
detection was achieved in any of the tick species identified in this study. The absence of molecular
detection does not exclude the epidemiological relevance of these species, since natural infection rates
in tick populations are generally low, even in endemic areas (Backus et al. 2025).

Rhipicephalus sanguineus was the predominant species in our study and is widely recognized as an
important vector of spotted fever group rickettsiae in dogs (Fernandes et al. 2024), including R. rickettsii.
Experimental and field evidence has confirmed its vector competence in urban transmission cycles in
Brazil (Zulzke et al. 2023). Additionally, Dermacentor nitens, although classically associated with horses,
has been identified in endemic areas of spotted fever and may act as a host for rickettsiae, contributing
to the eco-epidemiological complexity of the disease (Mota et al. 2026). Therefore, the identification of
these species, even in the absence of molecular detection, reinforces the need for continuous
surveillance considering their potential role in the transmission of rickettsiae of public health
importance.

The molecular detection of Rickettsia DNA in a canine sample, although limited to a single animal,
constitutes the first direct evidence of the circulation of spotted fever agents in the state of Alagoas,
historically classified as a silent area for human rickettsioses. This finding reinforces recent evidence
indicating that areas previously considered non-endemic may actually harbor active transmission cycles
that remain undetected because of limitations in surveillance and laboratory diagnosis (Silva et al.
2026).

Recent studies have demonstrated that eco-epidemiological investigations conducted in Alagoas
identified laboratory-confirmed human cases, seropositive dogs, and ticks infected with spotted fever
group rickettsiae, suggesting the circulation of these pathogens even in the absence of previous
epidemiological recognition (Silva et al. 2026). In this context, the molecular confirmation presented in
our study strengthens the hypothesis of local transmission and highlights the need to intensify
integrated surveillance under the One Health approach, including the monitoring of sentinel animals and
vectors. These findings also raise concerns regarding the potential occurrence of human cases in areas
located at the interface between natural environments and human activities.

CONCLUSION
In this study, we demonstrated evidence of the circulation of Rickettsia spp. in the state of Alagoas
through the detection of high seropositivity rates in dogs and horses and the molecular detection of
Rickettsia DNA in a canine sample, representing the first molecular evidence of this pathogen in the
state. These findings fill an important knowledge gap, as the region has historically been considered a
silent area for human rickettsioses, while simultaneously revealing eco-epidemiological scenarios
favorable to the transmission of these agents.
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The higher seroreactivity observed in horses reinforces the role of these animals as valuable sentinels
for the early detection of rickettsial circulation. Furthermore, our results highlight the importance of
integrated surveillance strategies encompassing animal, environmental, and human health components
to identify risk areas and prevent human cases of spotted fever in the state.

In light of our findings, further studies integrating serological, molecular, and entomological approaches
are of paramount importance to elucidate the Rickettsia species circulating in Alagoas and to better
understand their transmission cycles across the state's different biomes. In addition, investigations
involving vectors, wildlife hosts, and human populations are essential to characterize the local eco-
epidemiological dynamics and to assess the zoonotic risk associated with these pathogens.

The expansion of diagnostic capacity and active surveillance, particularly in areas where suspected
cases have been reported, may substantially improve our understanding of spotted fever in Alagoas. Our
study demonstrates that regions with few or no recognized cases may still harbor undetected
transmission cycles, emphasizing the need for integrated and sensitive surveillance strategies aimed at
the early identification of rickettsial diseases.
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Figures

Figure 1

Figure 5. Spatial distribution of the location where the PCR-positive dog resided and the site of the first
human fatality recorded in Alagoas. The geographical proximity between the seroreactive animal and the
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probable site of infection of the fatal case suggests a potential epidemiological relationship.

Source: Google Earth/Authors' archive, 2024.

Page 19/19


