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Abstract

Background: Coxiella burnetii is recognized as the causative agent
of Q fever, a zoonotic disease affecting both humans and animals.
It undergoes antigenic variation between two phases: Phase I and
Phase II. The latter is primarily linked to the acute form of Q fever,
characterized by symptoms such as pneumonia and hepatitis. This
acute manifestation can affect various mammalian species, including
humans. Objective: Due to the limited information available on this
pathogen in South America, we conducted a systematic review of its
epidemiology between 2000 and 2024 to consolidate data. Additionally,
this review was complemented by an assessment of the presence of
IgG Phase II antibodies in a population of 117 people in the province
of Cérdoba, Colombia. Results: Epidemiological studies confirmed
the presence of this pathogen in humans, animals, and even food
sources, with seropositivity rates varying by region. Notably, most
registered human cases were associated with the acute phase, while
animal cases were predominantly linked to reproductive disorders.
The evaluation of IgG Phase II antibodies in the Cérdoba population
indicated a seropositivity rate of 4.52%. Conclusion: These findings
underscore the reality that C. burnetii poses a significant and possibly
underestimated threat in Latin America and Colombia.

Keywords: antibody detection; Coxiella burnetii; epidemiology; Q fever;
risk factors; South America.

Resumen

Antecedentes: Coxiella burnetii es el agente causal de la fiebre Q, una
enfermedad zoondtica que afecta tanto a humanos como a animales.
Esta bacteria presenta variacién antigénica en dos fases: Fase Iy
Fase II. Esta ultima estd relacionada principalmente con la forma
aguda de la fiebre Q, caracterizada por sintomas como neumonia y
hepatitis, y puede afectar a diversas especies de mamiferos, incluido
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Coxiella burnetii infections in South America

el ser humano. Objetivo: Con el fin de consolidar la informacién sobre este patégeno en Suramérica, se
realizé una revision sistematica de articulos publicados entre los afios 2000 y 2024. Ademas, esta revision
fue complementada con una evaluacién de la presencia de anticuerpos IgG Fase II en una poblacién de
117 personas de Cérdoba, Colombia. Resultados: Los estudios epidemiolégicos confirmaron la presencia
de C. burnetii en humanos, animales e incluso en alimentos, con tasas de seropositividad variables segtin
la regién. Los estudios en humanos asociaron principalmente la infeccién con la fase aguda, mientras que
los casos en animales se relacionaron predominantemente con problemas reproductivos. La evaluaciéon de
anticuerpos IgG Fase II en la poblacién de Cérdoba mostré una seropositividad del 4,52%. Conclusion: Estos
resultados evidencian que C. burnetii representa una amenaza significativa y posiblemente subestimada en
Latinoamérica y Colombia.

Palabras clave: Coxiella burnetii; epidemiologia; evaluacion de anticuerpos; factores de riesgo; fiebre Q; Suramérica.

Resumo

Antecedentes: Coxiella burnetii é o agente causador da febre Q, uma doenga zoondtica que afeta tanto
humanos quanto animais, apresentando variacdo antigénica em duas fases: Fase I e Fase II. Esta ultima esta
principalmente relacionada com a forma aguda da febre Q, caracterizada por sintomas como pneumonia e
hepatite, podendo afetar diversas espécies de mamiferos, incluindo o ser humano. Objetivo: Para consolidar as
informacdes sobre esse patégenona Américado Sul, foi realizada uma revisdo sistemética de artigos publicados
entre os anos 2000 e 2024. Além disso, esta revisdo foi complementada com uma avaliacao da presenca de
anticorpos IgG Fase IT em uma populacdo de 117 pessoas da provincia de Cérdoba, Colémbia. Resultados:
Os estudos epidemiolégicos confirmaram a presenca de C. burnetii em humanos, animais e até mesmo em
alimentos, com taxas de soropositividade varidveis conforme a regido. Os estudos em humanos associaram
principalmente a infeccao com a fase aguda, enquanto os casos em animais estavam predominantemente
relacionados a problemas reprodutivos. A avaliagdo de anticorpos IgG Fase II na populacdo de Cérdoba
indicou uma soropositividade de 4,52%. Conclusao: Esses resultados demonstram que C. burnetii representa
uma ameaca significativa e possivelmente subestimada na América Latina e na Colémbia.

Palavras-chave: América do Sul; avalia¢do de anticorpos; Coxiella burnetii; epidemiologia; fatores de risco; febre Q.

to humans, with as few as 1 to 10 bacterial units
constituting an infectious dose. Phase IT occurs
when the bacterium undergoes subculture,
leading to a chromosomal deletion that results
in incomplete LPS production (Vanderburg et
al., 2014). As a result, an antigenic shift occurs,
making bacterial wall proteins more accessible
to the immune system. This phase may even be
considered avirulent due to the rapid inactivation
of the bacterium by the host's complement
system (da Costa et al., 2006; Vanderburg et al.,
2014).

Introduction

Coxtella burnetii is an intracellular, Gram-
negative, spore-producing bacterium that serves
as the etiological agent of Q fever. It is a small
bacillus (0.30-1.00 um) (Eraso-Cadena et al.,
2018). This bacterium is primarily transmitted as
azoonotic agent, mainly through inhalation and
contact with biological substances such as urine,
feces, milk, and placental products from infected
animals (Eraso-Cadena et al., 2018). Another
relevant characteristic of this microorganism
is its ability to undergo antigenic variation (da

Costa et al., 2006). In humans, Phase II is primarily associated

with the acute form of Q fever, which presents

In Phase I, the bacterium synthesizes a  symptoms such as pneumonia and hepatitis.

complete lipopolysaccharide (LPS), which limits
the host immune system's ability to recognize
bacterial wall proteins. Consequently, cell lysis
is avoided, and this phase is highly contagious

However, in immunocompromised individuals,
it may contribute to the development of
chronic infection, leading to conditions such as
endocarditis and abortion (Cornejo et al., 2020).
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In South America, epidemiological data on
this pathogen are scarce. The objective of this
review is to consolidate knowledge regarding
the epidemiology of C. burnetii in the region
by collecting reported seropositivity values,
identifying the main clinical manifestations,
analyzing case reports, evaluating therapeutic
approaches, and determining risk factors
associated with this pathogen in the South
American context. Additionally, due to the
limited data available in Colombia, this review
is complemented by an evaluation of C. burnetii
Phase II IgG antibodies in a population of
117 individuals from Montelibano, Cérdoba,
providing a current approximation of the
epidemiological situation in a rural area of
northern Colombia.

Materials and Methods
Ethical considerations

This research was approved (Act 126, August 6,
2019) by the ethics committee of the Universidad
de los Andes (Bogotd D.C., Colombia), in
accordance with Resolutions 008430 of 1993 and

2378 of 2008. Each patient signed an informed
consent form and completed a survey on
epidemiological variables.

Information search strategy

This review was performed using the PRISMA
guidelines. Searches were conducted in four
databases (PubMed, SciELO, Redalyc, and
EBSCO). For this purpose, the following search
terms were selected: Coxiella burnetii AND the
country (Argentina, Chile, Uruguay, Paraguay,
Bolivia, Brazil/Brazil, Peru, Ecuador, French
Guiana/French Guiana, Suriname, Guyana/
Guiana, Venezuela, and Colombia).

For countries where the spelling of their
name differs between Spanish and English, the
search string was adjusted to C. burnetit AND
(country name in Spanish OR country name in
English). For databases that supported Boolean
operators (AND/OR), these were applied to refine
the article selection by country. Conversely,
for databases that did not allow the use of
Boolean operators, the search for C. burnetii was
performed manually, selecting the country of
interest (Figure 1).

Figure 1. Schematic representation of the methodology used for the systematic review. This
figure classifies original research by theme and country, published between 2020 and 2024.
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Selection and data extraction

A preliminary review of the abstracts of the
retrieved documents was conducted. Articles
were classified based on title, year of publication,
country, database, journal, summary of the
article, and document type (original article, case
series, case study, review, systematic review,
meta-analysis, book chapter, or comparative
study).

Sincethisanalysisfocused onthe epidemiology
of C. burnetii, an exclusion process was applied:

1) Articles that were unrelated to the country
of interest were excluded.

ii) Articles published before 2000 were
discarded.

iii) Articles classified as reviews, systematic
reviews, book chapters, studies on incorrect
pathogens, journalistic content, strictly
microbiological or therapeutic studies,
theoretical immunology, and theoretical
epidemiology were excluded (Vanderburg et
al., 2014).

Only articles reporting on the epidemiology
of C. burnetii were included. Articles in
English, Spanish, Portuguese, and French were
considered.

Selected data

The articles were classified into seven
categories: human, animal, food, human and
animal, human and food, animal and food, and
human/animal and food. Several aspects were
considered, as follows: epidemiological data
reported, population studied, diagnostic tests
performed, sample sources analyzed, infection
behavior in humans and animals, case report
analysis, therapies used to treat the disease
in humans, risk factors associated with the
pathogen.

Serological study in Colombia

A cross-sectional study was conducted to
evaluate the presence of IgG antibodies in blood
samples obtained from 177 patients who sought
medical care at the E.S.E Hospital Municipal

de Montelibano (Cérdoba province) between
September 30 and October 2, 2019.

Samples were collected, processed, and stored
at the Molecular Diagnostic and Bioinformatics
Laboratory (Universidad de Los Andes, Bogota
D.C., Colombia). All participants signed an
informed consent form and completed a
survey on epidemiological variables. Blood
samples (5 mL) were collected in tubes without
anticoagulant, centrifuged at 400g for 10 minutes
to separate the serum, and analyzed for the
presence of IgG Phase II antibodies against C.
burnetii, associated with the acute form of Q
fever.

The detection was performed using the
Novalisa kit (NovaTec Immunodiagnostica
GMBH, Dietzenbach, Germany). Each sample
was read at absorbance values of 450 and 655 nm
and interpreted based on nephelometric turbidity
units (NTU), following the manufacturer’s
instructions. Sera were classified as follows:

-Positive: NTU > 11
‘Doubtful: 9 NTU to 11
‘Negative: NTU <9

Results
Epidemiological analysis in humans

For epidemiological studies on Coxiella
burnetii in humans across South America, a
total of 57 articles were identified, covering nine
countries (Argentina, Brazil, Chile, Colombia,
Ecuador, French Guiana, Peru, Uruguay, and
Venezuela). These studies reported different
seropositivity values (Table 1):

Argentina: 0.00% to 1.00%

*Brazil: 0.00% to 100.00%

+Chile: 0.72% to 20.00%

Colombia: 0.00% to 100.00%

‘Ecuador: 34.00%

French Guiana: 0.0017% to 100.00%

«Peru: 9.00%
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‘Uruguay: 37.00%
‘Venezuela: 5.31% to 8.90%

No epidemiological reports were found
for Bolivia, Guyana, Paraguay, or Suriname.
This may be due to the limited number of
studies focusing on this pathogen in these
countries. Additionally, the variability in clinical
manifestations, the presence of non-specific
symptoms, and the absence of mandatory
notification for this pathogen in both humans
and animals in many South American countries
contribute to the lack of epidemiological data
(Eraso-Cadena et al., 2018).

Among the analyzed samples, serum was
the most common, appearing in 85.96% (49/57)
of the articles. Other sample types included
blood, bronchoalveolar lavage, heart valves,
computed tomography scans, and fecal samples
(Supplementary Appendix). Of the studies
reviewed, 77.19% (44/57) were population-based,
while 22.819% (14/57) focused on case studies.

A significant difference in seropositivity
was observed between populations with and

without exposure to this pathogen. General
community-based studies reported lower
seroprevalence levels, whereas higher rates
were found in farmers, soldiers, police
officers, immunosuppressed patients, and
rural populations. Particularly noteworthy are
studies analyzing seroprevalence in patients
with suspected dengue, which reported
seroprevalence levels ranging from 3.30% to
21.40% (Mares-Guia et al., 2016; Franca et al.,
2022; Meurer et al., 2022). Additionally, patients
with endocarditis, acute febrile syndrome,
and Pneumonia should be considered as key
populations for the diagnosis of this pathogen.
Finally, to investigate the association between
chronic Q fever and imunosuppression, an
analysis of HIV patients was conducted. This
study found that out of 125 patients, 3.20%
(n=4) tested positive for Phase I antibodies to
C. burnetii (Lamas et al., 2009). Although this
finding suggests a possible association between
chronic Q fever and immunosuppression, the
actual prevalence remains uncertain due to
the limited number of studies on this topic.

Table 1. Comparative seropositivity percentages in humans and animals by country.

Country Human articles Animal articles
Argentina 0.00 -1.00% 15.4 -44.6%
Bolivia - -
Brazil 0.00 - 100.00% 0.00 - 100.00%
Chile 0.72 -20.00% 0.00 - 100.00%
Colombia 0.00 - 100.00% 0.60 - 61.60%
Ecuador 34.00% 12.60 - 52.90%

French Guiana

0.0017 - 100.00%

Guiana -
Paraguay -

Peru 9.00%
Surinam -
Uruguay 37.00%
Venezuela 5.31-8.90%

0.00 - 100.00%

45.00%

0.00 - 100.00%
60.63%
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Epidemiological analysis in animals

Regarding epidemiological studies on
animals, 52 articles were identified across nine
countries: Argentina, Brazil, Chile, Colombia,
Ecuador, French Guiana, Paraguay, Uruguay,
and Venezuela. As observed in human studies,

seropositivity rates varied depending on the
region analyzed. These findings indicate the
circulation of C. burnetii in South America,
with infections detected in 14 different species
(Figure 2).

Figure 2. Reported C. burnetii infections in various animal species across South America. (Figure
created using BioRender; https://biorender.com/).

In South America, C. burnetii infection
has been detected in both wild and domestic
animals, including bats, birds, cattle, cows, deer,
dogs, goats, jaguars, marsupials, rodents, sheep,
sloths (both two-toed and three-toed), and ticks.
Among the analyzed samples, there were serum,
organs, tissues, eggs, fetuses, blood, placenta,
stool, bronchoalveolar lavage, vaginal and anal
mucus, and larvae from small animals such as
ticks (Supplementary Appendix).

It is important to note that cut-off titers for
seropositivity are not well-defined in many
animal species and vary between studies (Cicuttin
et al., 2013). Mioni et al. (2022) quantified three
positive samples in cattle, reporting C. burnetii

concentrations ranging from 5.69 x 10 to 4.57 x
10* bacteria/mL. The presence of the pathogen in
different tissues suggests a generalized bacterial
distribution during infection.

Epidemiological analysis in food

The seroprevalence of C. burnetii in food
products was reported as follows: Brazil: 4.60% to
100.00%, Chile: 2.10% to 76.00%, and Colombia:
6.00% to 45.00%.

Positive C. burnetii DNA samples were
detected in bovine, sheep, and goat milk (7
studies) and cheeses (2 studies) (Supplementary
Appendix). These findings suggest a potential
oral transmission route for this pathogen, which
should be considered.
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Rozental et al. (2020) reported that
approximately 9.4% (n=5) of tested artisanal
Minas cheese (MAC) samples contained C.
burnetii genetic material. Given that Minas
cheese production reaches 16.2 tons daily, this
implies that up to 1.62 tons per day could be
contaminated (Rozental et al., 2020).

It is important to note that a negative
test result does not necessarily confirm the
absence of C. burnetii, as detection methods
for this pathogen in food products have not
yet been fully standardized (Contreras et al.,
2015). Additionally, the infective dose for oral
transmission remains undetermined, though
recent studies suggest it may be higher than the
inhalation dose (1-10 bacteria) (Zanatto et al.,
2019b).

Clinical manifestations in humans

Most C. burnetii infections are self-limiting,
but in some cases, they can progress to acute
or chronic phases. Approximately 40% of
infected individuals develop acute Q fever,
which presents in three primary forms: Flu-like
syndrome, hepatitis, and Pneumonia (Rozental
et al., 2012; Orrego et al., 2020). Pneumonia is
the most common acute presentation. In French
Guiana, C. burnetii has been implicated in 24% of
community-acquired pneumonia cases (Edouard
etal., 2014).

Other symptoms of acute Q fever may include:
myalgia, encephalitis, aseptic meningitis,
headache, anorexia, prolonged high fever,
asthenia, dry cough, respiratory distress, general
malaise, pleuritic chest pain, rash, pericarditis,
myocarditis, and radiographic pulmonary
infiltrates (Rozental et al., 2012; Echeverria et
al., 2019; Von Ranke et al., 2019).

Deaths are rare and usually occur in
immunosuppressed patients or in cases involving
highly virulent strains. In French Guiana, the
MST17 strain (genotype 17), associated with the
QpH1 plasmid, has been identified as one of the
most pathogenic C. burnetii strains worldwide,
with a strong tropism for lung tissue (Mahamat
et al., 2013; des Vaux et al., 2024).

In contrast, chronic Q fever occurs in less
than 5% of cases, with some estimates as low
as 2% (Echeverria et al., 2019; Orrego et al.,
2020). This chronic form results from persistent
infection, which may manifest months or even
years after the acute phase, often making it
difficult for patients to recall the initial exposure,
thus complicating diagnosis (Echeverria et al.,
2019; Von Ranke et al., 2019).

Endocarditis is the most common chronic
manifestation, accounting for 60-70% of chronic
Q fever cases (Cornejo etal., 2020). Ttis frequently
associated with pre-existing conditions such as
valve disease or immunosuppression (Rozental et
al., 2012). Other possible chronic manifestations
include: vascular infections, prosthetic arthritis,
persistent fatigue, lymphadenitis, granulomatous
lesions in bones, lungs, liver, joints, testes, and
soft tissues (Rozental et al., 2012; Echeverria et
al., 2019; Orrego et al., 2020).

Pulmonary involvement, though primarily
linked to the acute phase, has been reported in
some chronic Q fever cases, often accompanied
by intense headaches, myalgia, and joint pain
(Rozental et al., 2012).

Clinical manifestations in animals

Although C. burnetii infection is often
subclinical in animals, one of the most common
manifestations is spontaneous abortion. This is
due to the bacterium’s tropism for the uterus,
mammary glands, and placenta (Oropeza et al.,
2010). Abortion associated with C. burnetii has
been documented in dogs, cats, sheep, cows,
and goats (highly susceptible species) (Oropeza
et al., 2010; Cicuttin et al., 2013; Pacheco et al.,
2013; de Oliveira et al., 2018; Changoluisa et al.,
2019; Zanatto et al., 2019b).

Additionally, some studies have linked C.
burnetii infection to premature death of infected
animals, endometritis, mastitis, and infertility
(Cicuttin et al., 2013; Zanatto et al., 2019a).

Other researchers have even suggested an
association between C. burnetii infection and
infectious bovine rhinotracheitis, viral diarrhea,
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and anorexia in cattle (Macias-Rioseco et al.,
2019).

Case reports

To explore how these symptoms and diseases
are presented, an analysis of the individual
cases recorded was carried out. For human
patients with pneumonia, five case report
articles were found (Meza & Rosso, 2012; Baret
et al., 2000; Rozental et al., 2012; Von Ranke et
al., 2019; Mattar et al., 2014). The most common
symptoms among these patients were fever,
chills, abdominal pain, fatigue, respiratory
compromise, and muscle weakness (Baret et al.,
2000; Rozental etal., 2012). The majority of cases
had ill-defined opacities on chest radiographs
and increased bilateral pulmonary infiltrates.
Diffuse skin lesions were observed in one case
(Meza & Rosso, 2012). Laboratory findings
included identification of pulmonary infiltrates,
renal failure, thrombocytopenia, hypoxia, liver
disorders, leukocytosis with neutrophilia, and
elevated markers of inflammation (Rozental et
al.,2012; Eraso-Cadena et al., 2018). Additionally,
Baret et al. (2000) conducted an analysis
comparing patients with pneumonia due to C.
burnetii with pneumonia caused by another
agent. They found that pneumonia due to C.
burnetii generally presents with greater severity,
with chills, sweating, headache, joint pain, and
high levels of C-reactive protein in the blood. On
the other hand, symptoms and signs such as body
temperature greater than 38.5°C, respiratory
symptoms, radiographic signs, lymphocyte
counts, platelet counts, and liver enzyme levels
did not differ between groups. However, these
latter symptoms, signs, and laboratory findings
are not specific to the diagnosis of C. burnetii
pneumonia.

Four reports of human patients with
endocarditis were recorded. These patients
were characterized by symptoms such as
intermittent fever, chills, general weakness,
fatigue, musculoskeletal pain, headache, blurred
vision, weight loss, cough, dyspnea, orthopnea,
and decreased urinary output (Siciliano et al.,
2008; Lamas et al., 2013; Mahamat et al., 2013;

Mizuta et al., 2022).

Finally, four articles detailed case reports in
which patients did not present an association
with pneumonia or endocarditis (da Costa et
al., 2006; Lemos et al., 2011; de Lemos et al.,
2018; Uribe et al., 2021). The most common
symptoms included abdominal pain, fatigue,
and respiratory compromise. Two cases reported
fever, and one presented a rash (de Lemos et al.,
2018; Uribe etal., 2021). Laboratory tests showed
pulmonary involvement, such as edema and
altered breath sounds, cardiac involvement, and
leukocytosis with neutrophilia (da Costa et al.,
2006; Lemos et al., 2011; de Lemos et al., 2018;
Uribe et al., 2021).

Treatment of the disease

For the treatment of Q fever, different
therapies have been recorded, mainly based
on ciprofloxacin, cephalosporins, gentamicin,
vancomycin, chloroquine, amoxicillin,
clavulanic acid, azithromycin, meropenem,
levofloxacin, rifaprim, and amphotericin
(Baret et al., 2000; Siciliano et al., 2008; Lemos
et al., 2011). Nevertheless, since C. burnetii has
shown resistance to commonly used empirical
antibiotics, especially for the treatment of
endocarditis with negative blood cultures, such
as P-lactams and aminoglycosides, when this
pathogen is suspected, treatment should be
initiated mainly with doxycycline (Mattar and
Parra, 2006). This therapy can be administered as
monotherapy, only with doxycycline (Baretetal.,
2000), or in combination with other antibiotics
such as doxycycline+chloroquine, doxycycline
+ levofloxacin, and doxycyclinetciprofloxacin
(Siciliano et al., 2008).

According to Siciliano et al. (2008), the
doxycyclinet+chloroquine treatment has been
established as the shortest and most effective
therapy for severe manifestations (18 months).
However, constant monitoring is required
due to its ocular toxicity. If chloroquine is not
available, ciprofloxacin can be used, but with an
extended treatment duration of up to 72 months.
Furthermore, doxycycline+fluoroquinolone
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(levofloxacin-namacrol) has been proposed as
an alternative treatment, although it may require
therapies lasting up to four years.

Finally, monotherapy with macrolides has
also been reported, showing an initial response.
However, discontinuation is associated with a
high risk of recurrence (Siciliano et al., 2008).
Therefore, since C. burnetii is resistant to
B-lactams and aminoglycosides, most articles
recommend targeted therapy with antibiotics
that have demonstrated efficacy, such as
rifampicin, tetracyclines, and fluoroquinolones.
Doxycycline remains the best alternative,
typically administered in two doses of 100
mg per day for a duration ranging from 14
days to 18 months, depending on the patient’s
clinical manifestations (Baret et al., 2000). For
individuals intolerant to doxycycline, macrolide
or fluoroquinolone therapy has been proposed
as an alternative.

Diagnosis techniques

The methods that allow the direct detection
of this microorganism, such as cell culture
and polymerase chain reaction (PCR), are
considered the most appropriate diagnostic
techniques. However, in South America,
specialized laboratories equipped to perform
these tests are not always available. Cell culture,
in particular, is a high-risk, expensive, and
complex procedure for C. burnetii due to the
difficulty of isolating this microorganism in cell
lines. For this reason, serological alternatives
are more frequently used. In South America,
serology was the most commonly used technique
in studies conducted in humans and animals
(64.91% and 40.38%, respectively) (Figure 3).

Serological analyses are characterized
by their simplicity and rapidity, allowing
researchers to distinguish between primary
and secondary infections and to estimate the
disease phase based on the immunoglobulin
isotype and antigen analyzed. However, these
tests are subject to interference, such as possible
cross-reactions with bacteria of the genera
Bartonella, Rickettsia, and Legionella (Blair et
al., 2004; Mares-Guia et al., 2016; De Lemos et
al., 2018). To minimize these limitations, many
articles combined serological techniques with
molecular methods. Unlike studies in humans
and animals, in food-related studies, PCR and
its variants were the most frequently employed
diagnostic techniques (100%) (Figure 3).

A study by Franca DA et al. (2023) compared
three serological methods for detecting C.
burnetii antibodies: commercial IFA, in-house
IFA, and ELISA. The results demonstrated good
agreement between the commercial and in-
house IFAs, while ELISA showed high specificity
but low sensitivity. As the use of whole antigens
in serodiagnosis can lead to cross-reactivity
with other closely related proteobacteria,
Fontes et al. (2021) demonstrated that certain
Coxiella-like bacteria belonging to clades A and
Cyielded positive PCR results when tested with
primers initially believed to be specific for C.
burnetii. This finding underscores the need for
further research and standardized techniques
to accurately differentiate these pathogens.
Additionally, variations in seropositivity cut-
offs between studies may influence disease
diagnosis.
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Figure 3. Diagnostic techniques used across studies.

Finally, since many of the studies associated
with acute Q fever identified the presence of
visible infiltrates on chest radiographs as a
diagnostic approach, Von Ranke et al. (2019)
analyzed the main patterns observed in high-
resolution computed tomography (HRCT).
According to this study, the main patternsinclude
ill-defined opacities on the chest radiograph,
with consolidations and nodules displaying
halos of opacity appearing in later stages of
the disease. In its early stages, radiographic
findings may be unremarkable. Nevertheless,
although these irregular contours and halos of
opacity are observed, pneumonia caused by Q
fever cannot be differentiated from pneumonia
caused by other agents based on radiographic
findings alone.

Risk factors

Among the possible risk factors, occupational
exposure ranks first. Individuals with a high
frequency of close contact with animals and
their by-products, such as veterinarians, farmers,
and slaughterhouse workers, are particularly
at risk (Mattar et al., 2014; De Lemos et al.,
2018). Likewise, studies conducted on patients

positive for Q fever in South America showed
that seropositivity is higher in young adults,
immunosuppressed patients, and individuals
with a history of tick bites, cattle slaughter,
prolonged exposure to cattle, or cohabitation
with animals such as chickens, dogs, cats, sheep,
and capybaras (Lamas et al., 2009; Cicuttin et al.,
2015; Mares-Guiaetal., 2016; Eraso-Cadenaetal.,
2018; Molina-Guzman et al., 2019; Orrego et al.,
2020). Davoust et al. (2014) suggested a possible
association between exposure to feces and an
increased risk of transmission of C. burnetii
via aerosols. In addition, Gardon et al. (2001)
proposed other relevant risk factors, including
residing near forests, frequent sightings of wild
mammals, and traveling in air-conditioned
vehicles.

Regarding risk factors associated with animal
infections, studies on goats identified intensive
farming as a relevant factor; in sheep, male
sex and geographic location were associated
with higher prevalence (de Souza et al., 2018),
and in cattle, infection was more frequent
in females and individuals older than four
years (Carbonero et al., 2015). Regarding the
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relationship between abortion and C. burnetii
seropositivity, Changoluisa et al. (2019) found
no significant association. As for risk factors
for food contamination, these remain unclear.
For instance, Betancur-Jiménez et al. (2015)
reported no significant association between
seropositivity and the consumption of raw milk
or contact with birth products, while Siciliano
et al. (2006) concluded that milk consumption is
not considered a potential risk factor.

Seropositivity in patients from a Colombian
rural area

Of the 177 blood samples analyzed, collected
in 2019 at the Hospital of Montelibano (Cérdoba,
Colombia), all participants signed informed
consent approving the use of their samples
(Ethics Committee of the Universidad de
los Andes, Bogota D.C., Colombia). Of these
participants, 71.2% were women, the majority
belonged to a mixed-race population (73.4%),
and 61% reported contact with animals. Among
the samples, eight were positive for Phase

IT IgG antibodies (associated with the acute
manifestation of Q fever) against C. burnetii,
representing a seropositivity rate of 4.5% (Table
2). Notably, seven of the eight seropositive
individuals were women, and 75% had a history
of contact with rodents in and around their
homes. Additionally, 62.5% reported contact
with animals.

This could indicate a relevant role of rodents
in the transmission of the bacteria to humans
and suggest that women may be more exposed to
infection by this agent. However, further studies
are needed to characterize the epidemiological
patterns of the infection in Colombia. Finally,
it is noteworthy that one of the patients who
tested positive for C. burnetii IgG antibodies had
also previously tested positive for arenavirus
IgG antibodies. Although this does not confirm
coinfection, as an active infection was not being
analyzed, it highlights the need for further
epidemiological investigations.

Table 2. Description of the sociodemographic variables of the studied population.

Variables Categories N % Mean
Age - 177 100 41.3
Female 126 71.2 41.2
Gender
Male 51 28.8 41.5
African - American 47 26.65 -
Race -
Mixed - race 130 73.5 -
Yes 100 56.5 -
Indoor rodents
No 77 43.5 ~
. o Yes 99 55.9 -
Peridomiciliary rodents
No 78 441 -
o Yes 141 79.7 -
Drinking water
No 36 20.3 ~
Yes 141 79.7 -
Aqueduct
No 36 20.3 -
Yes 39 22 -
Presence of ectoparasites No 135 76.3 -
NA 3 1.7 -
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) Yes 154 87.01 -
Garbage collection
No 23 13 -
. ) Yes 108 61 -
Contact with animals
None 69 39 -
Housekeeper 61 34.5 —
Farmer 12 6.8 -
) Student 16 9.0 -
Occupation
Health care field 14 7.9 -
Others 54 30.5 -
NA 20 11.3 -

NA: Not applicable

Discussion

The reviewed studies confirm the circulation
of C. burnetii in South America, mainly in
countries such as Argentina, Brazil, Chile,
Colombia, Ecuador, French Guiana, Paraguay,
Peru, Uruguay, and Venezuela. Notably, the
percentage of seropositivity or seroprevalence
varied depending on the country studied and
whether the studies were conducted in humans
or animals. Brazil and French Guiana reported
the highest levels of seropositivity in both
humans and animals, which may be related
to close contact with animals due to livestock
production. In the case of countries such as
Bolivia, Guyana, and Suriname, the circulation
of the pathogen cannot be ruled out since no
epidemiological data were available for these
regions.

Regarding the diversity of animals
documented with C. burnetii infection in South
America, studies indicate a high diversity of
susceptible hosts (Figure 2). Ruminants are the
main reservoir, but the role of ticks and bats in
the region cannot be overlooked, as they may
facilitate the widespread and rapid transmission
of the bacterium to humans (Almeida et al., 2012;
Ferreira et al., 2018). Currently, more than 40
species of ticks have been identified as potential
carriers of C. burnetii, demonstrating the role
these vectors may play in spreading the infection

to wild and domestic vertebrates. Additionally,
rodents merit special attention, as they could
serve as transmission vectors to humans
(Machado-Ferreira et al., 2016; de Oliveira et
al., 2018). Similarly, C. burnetii infection in
bats (order Chiroptera) also requires further
investigation. These animals are distributed
across all continents except Antarctica and
exhibit a high degree of interaction with humans
and other animals due to their colonial behavior,
which involves grouping large numbers of
reproductive individuals (Ferreira et al., 2018).

Regarding the presence of C. burnetii in food
products, studies have confirmed its detection
in milk and cheese (including artisanal cheese
from Minas, Brazil), underscoring the need
for constant surveillance of these products.
Although it has been documented that the main
source of C. burnetii transmission to humans is
through aerosols or contaminated particulate
material, epidemiological evidence suggests
a possible link between exposure to raw dairy
products and infection. This is particularly
relevant in South America, where reports
from Brazil indicate that nearly 30.00% of the
population consumes unpasteurized milk, and
illegally sold milk amounts to approximately
900 million liters per year (Rozental et al., 2020).

Infectious diseases remain among the leading
causes of morbidity and mortality in South
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America, and they account for a high proportion
of hospital emergency and outpatient visits
(Mahamat et al., 2013). The lack of awareness
and diagnosis of C. burnetii infections only
exacerbates this situation. This bacterium
presents a particular challenge because its
symptoms are often confused with those of
other infectious agents commonly circulating
in the region, such as dengue and chikungunya.
Consequently, diseases like Q fever remain
undiagnosed, worsening the problem (Rozental
etal., 2012; Eraso-Cadena et al., 2018). Different
areas of South America are considered endemic
regions for dengue, spotted fever group (SFG)
rickettsioses, chikungunya, and Zika. These
diseases exhibit overlapping symptoms with
Q fever, and laboratory tests for C. burnetii are
rarely performed (Mares-Guia et al., 2016).

Q fever is asymptomatic in most cases,
but it can present in both chronic and acute
phases. The acute phase is the most frequently
reported in South America, while the chronic
manifestation is mainly linked to persistent
infection or immunosuppression in affected
individuals. The acute phase typically progresses
in one of three forms: flu-like syndrome,
hepatitis, or pneumonia. However, in South
America, pneumonia has been the most
frequently associated clinical presentation,
often accompanied by symptoms such as fever,
chills, abdominal pain, fatigue, respiratory
compromise, and muscle weakness.

In contrast, the chronic phase of Q fever
most commonly presents as endocarditis, with
associated symptoms such as intermittent
fever, chills, general weakness, fatigue,
musculoskeletal pain, headache, blurred
vision, weight loss, cough, dyspnea (shortness
of breath), orthopnea (difficulty breathing when
lying down), hematuria, and decreased urine
output. Laboratory findings have also revealed
retinal hemorrhage, anemia, proteinuria, low
complement levels, pulmonary edema, and
aortic insufficiency in affected individuals.
Although these findings may vary depending on
the individual's underlying health conditions and

age, it is crucial to identify the most common
clinical indicators of Q fever. For example,
Baret et al. (2000) established that C. burnetii
pneumonia tends to be more severe than
other types, frequently presenting with chills,
sweating, headache, joint pain, and high levels
of C-reactive protein in the blood. Moreover,
laboratory studies should be complemented with
epidemiological surveys to assess prior contact
with cattle.

Regarding C. burnetii infections in animals,
reported clinical manifestations include
abortions, premature deaths, endometritis,
mastitis, infertility, infectious rhinotracheitis,
viral diarrhea, and anorexia in cows. These
outcomes translate into significant economic
losses, highlighting the need for further research
on the circulation of this pathogen. Doxycycline
remains the first-line treatment in most cases;
however, to shorten therapy duration, it may
be combined with other antibiotics such as
chloroquine or hydroxychloroquine.

The most frequently used diagnostic
techniques in the analyzed studies were
serological tests due to their speed and ease of
application. Serology is particularly valuable
because it enables the differentiation between
active or recent infections and allows for the
monitoring of recurrent infections by detecting
fourfold increases in IgG titers (Rozental et al.,
2012). However, due to potential cross-reactivity
with other bacteria, including Bartonella,
Rickettsia, and Legionella, it is recommended to
complement serological analyses with molecular
techniques, preferably PCR. For acute Q fever,
PCR testing is most effective during the first two
weeks after symptom onset and should ideally
be performed before antibiotic administration. If
antibody-based detection is used, testing should
be conducted after the third week of symptom
onset, as most individuals convert during this
period (Baret et al., 2000; Lamas et al., 2013).

Based on the available data, the primary risk
factors for Q fever in humans include contact
with animals, prolonged exposure to cattle,
slaughterhouse work, fecal exposure, tick
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bites, immunosuppression, young adulthood,
occupational exposure, and even living in air-
conditioned environments, which may facilitate
pathogen transmission. In animals, the proposed
risk factors include intensive farming, male sex
(in sheep), and advanced age (in cattle), with
female cattle exhibiting higher seropositivity
rates. However, since many of the studies lacked
random sampling, risk factor analyses may be
biased toward specific populations.

In Colombia, ELISA testing conducted in
Montelibano (Cérdoba) revealed a seropositivity
rate of 4.5%. This is comparable to findings from
Molina-Guzman et al. (2019), who reported a
2.3% seropositivity rate among cattle farmers
in San Pedro de los Milagros (Antioquia). These
results suggest that C. burnetii is present in
Colombia, particularly in the Caribbean region,
where close contact with livestock is common.
Previous studies, such as Mattar and Parra
(2006), reported even higher seropositivity rates
(23.6%) in individuals from Cérdoba and Sucre,
reinforcing concerns about ongoing pathogen
circulation.

In conclusion, Coxiella burnetii is an
underestimated yet significant public health
concern in South America. Epidemiological
reports suggest varying seroprevalence levels
across the region and between human and
animal populations. The infection not only
affects human health but also impacts animal
welfare and causes economic losses. Therefore,
it is crucial to include Q fever in differential
diagnoses for infectious diseases in the region.
More epidemiological studies and surveillance
efforts are needed to assess the transmission
dynamics, prevalence, and risks associated with
this pathogen.

Declarations
Acknowledgements

Thanks to Professor Maria del Pilar Delgado
(Universidad de los Andes) for her support
during the experiments.

Conflict of interest

The authors declare that they have no conflict
of interest.

Funding

This study was funded by Universidad de los
Andes (Bogotéd D.C., Colombia), Universidad El
Bosque (Bogotd D.C-, Colombia), and Universidad
Nacional, sede Medellin (Colombia). No specific
grants were received from funding agencies in
the public, commercial, or not-for-profit sectors.

Authors contribution

Andrea K. Alvarez-Osorio: Database search,
information review, serological assay, and
manuscript preparation. Miguel H. Parra:
Information review, supervision of serological
assay, and final version manuscript correction.
Carolina Montoya-Ruiz: Information review,
supervision of serological assay, manuscript
preparation, translation, and final version
correction.

Use of artificial intelligence (AI)

No AT or Al assisted technologies were used
during the preparation of this work.

References

Almeida AP, Marcili A, Leite RC, Nieri-Bastos
FA, Domingues LN, Martins JR, Labruna MB.
Coxiella symbiont in the tick Ornithodoros
rostratus (Acari: Argasidae). Ticks Tick Borne
Dis. 2012;3(4):203-206. https://doi.org/10.1016/].
tthdis.2012.02.003

Baret M, Klement E, Dos Santos G, Jouan M,
Bricaire F, Caumes E. Pneumopathie a Coxiella
burnetii au retour de Guyane francaise. Bull
Soc Pathol Exot. 2000;93(5):325-327. https://
www.researchgate.net/publication/11583329_
Coxiella_burnetii_pneumopathy_on_return_
from_French_Guiana

Betancur Jiménez CA, Rubio M, Barrera
J, Bedoya JC. Seroprevalencia de Coxiella
burnetii en trabajadores de fincas ganaderas
del departamento de Antioquia 2011-2012. Acta

eISSN: 2256-2958

Rev Colomb Cienc Pecu; 38(3, Jul-Sep):e357454
https://doi.org/10.17533/udea.rccp.e357454


https://doi.org/10.1016/j.ttbdis.2012.02.003
https://doi.org/10.1016/j.ttbdis.2012.02.003
https://www.researchgate.net/publication/11583329_Coxiella_burnetii_pneumopathy_on_return_from_French_Guiana 
https://www.researchgate.net/publication/11583329_Coxiella_burnetii_pneumopathy_on_return_from_French_Guiana 
https://www.researchgate.net/publication/11583329_Coxiella_burnetii_pneumopathy_on_return_from_French_Guiana 
https://www.researchgate.net/publication/11583329_Coxiella_burnetii_pneumopathy_on_return_from_French_Guiana 
https://doi.org/10.17533/udea.rccp.e357454

Coxiella burnetii infections in South America

Médica Colombiana. 2015;40(1):20-23. https://
doi.org/10.36104/amc.2015.409

Blair PJ, Schoeler GB, Moron C, Anaya E,
Caceda R, Céspedes M, Cruz C, FelicesV, Guevara
C, Huaman A, Luckett R, Mendoza L, Richards
AL, Rios Z, Sumner JW, Villaseca P, Olson JG.
Evidence of Rickettsial and Leptospira infections
in Andean northern Peru. Am ] Trop Med Hyg.
2004;70(4):357-363. https://doi.org/10.4269/
ajtmh.2004.70.357

Carbonero A, Guzman LT, Montafio K,
Torralbo A, Arenas-Montes A, Saa LR. Coxiella
burnetii seroprevalence and associated risk
factors in dairy and mixed cattle farms from
Ecuador. Prev Vet Med. 2015;118(4):427-435.
https://doi.org/10.1016/j.prevetmed.2015.01.007

Changoluisa D, Rivera-Olivero [A, Echeverria
G, Garcia-Bereguiain MA, de Waard JH; working
group “Applied Microbiology” of the School of
Biological Sciences and Engineering at Yachay
Tech University. Serology for Neosporosis, Q fever
and Brucellosis to assess the cause of abortion
in two dairy cattle herds in Ecuador. BMC Vet
Res. 2019; 15:194. https://doi.org/10.1186/s12917-
019-1924-7

Cicuttin GL, Lobo B, Anda P, Jado Garcia
I. Seropositividad a Coxiella burnetii (agente
de la fiebre Q) en caninos domésticos de la
Ciudad Auténoma de Buenos Aires. In vet.
2013; 15(1-2):129-134. https://www.redalyc.org/
pdf/1791/179132657014.pdf

Cicuttin GL, Degiuseppe JI, Mamianetti A,
Corin MV, Linares MC, De Salvo MN, Dohmen
FE. Serological evidence of Rickettsia and
Coxiella burnetii in humans of Buenos Aires,
Argentina. Comp Immunol Microbiol Infect
Dis. 2015;43:57-60. https://doi.org/10.1016/].
cimid.2015.10.007

Contreras V, Mattar S, Gonzalez M, Alvarez
J, Oteo JA. Coxiella burnetii in bulk tank
milk and antibodies in farm workers at
monteria, Colombia. Rev Colomb Cienc Pecu.
2015;28(2):181-187. https://doi.org/10.17533/
udea.rccp.324923

Cornejo J, Araya P, Ibafiez D, Hormazabal
JC, Retamal P, Fresno M, Herve LP, Lapierre L.
Identification of Coxiella burnetii in tank raw
cow milk: first findings from Chile. Vector Borne
Zoonotic Dis. 2020;20(3):228-230. https://doi.
org/10.1089/vbz.2019.2535

da Costa PSG, Brigatte ME, Greco DB.
Questing one Brazilian query: Reporting 16 cases
of Q fever from Minas Gerais, Brazil. Rev Inst
Med Trop Sao Paulo. 2006;48(1):5-9. https://doi.
0rg/10.1590/50036-46652006000100002

Davoust B, Marié J Lou, Pommier de Santi V,
Berenger JM, Edouard S, Raoult D. Three-toed
sloth as putative reservoir of Coxiella burnetii,
Cayenne, French Guiana. Emerg Infect Dis.
2014;20(10):1760-1761. https://doi.org/10.3201/
€1d2010.140694

de Lemos ERS, Rozental T, Siqueira BN, Junior
AAP, Joaquim TE, da Silva RG, Leite CA, Arantes
AA, da Cunha MF, Borghi DP. Q fever in military
firefighters during cadet training in Brazil. Am
J Trop Med Hyg. 2018;99(2):303-305. https://doi.
org/10.4269/ajtmh.17-0979

de Oliveira JMB, Rozental T, de Lemos ERS,
Forneas D, Ortega-Mora LM, Porto WJN, da
Fonseca Oliveira AA, Mota RA. Coxiella burnetii
in dairy goats with a history of reproductive
disorders in Brazil. Acta Trop. 2018;183:19-22.
https://doi.org/10.1016/j.actatropica.2018.04.010

de Souza EAR, Castro EMS, Oliveira GMB,
Azevedo SS, Peixoto RM, Labruna MB, Horta MC.
Serological diagnosis and risk factors for Coxiella
burnetii in goats and sheep in a semi-arid region
of northeastern Brazil. Rev Bras Parasitol Vet.
2018;27(4):514-520. https://doi.org/10.1590/
S51984-296120180086

des Vaux CLP, Sainte-Rose V, Le Turnier
P, Djossou F, Nacher M, Zappa M, Epelboin
L. Chest CT findings in community-acquired
pneumonia due to Coxiella burnetii (Q fever)
compared to Streptococcus pneumoniae, a Cross
sectional study in French Guiana, 2013-2017.
Travel Med Infect Dis. 2024;57:102679. https://
doi.org/10.1016/j.tmaid.2023.102679

eISSN: 2256-2958

Rev Colomb Cienc Pecu; 38(3, Jul-Sep):e357454
https://doi.org/10.17533/udea.rccp.e357454


https://doi.org/10.36104/amc.2015.409
https://doi.org/10.36104/amc.2015.409
https://doi.org/10.4269/ajtmh.2004.70.357
https://doi.org/10.4269/ajtmh.2004.70.357
https://doi.org/10.1016/j.prevetmed.2015.01.007
https://doi.org/10.1186/s12917-019-1924-7
https://doi.org/10.1186/s12917-019-1924-7
https://www.redalyc.org/pdf/1791/179132657014.pdf
https://www.redalyc.org/pdf/1791/179132657014.pdf
https://doi.org/10.1016/j.cimid.2015.10.007
https://doi.org/10.1016/j.cimid.2015.10.007
https://doi.org/10.17533/udea.rccp.324923
https://doi.org/10.17533/udea.rccp.324923
https://doi.org/10.1089/vbz.2019.2535
https://doi.org/10.1089/vbz.2019.2535
 https://doi.org/10.1590/S0036-46652006000100002
 https://doi.org/10.1590/S0036-46652006000100002
 https://doi.org/10.3201/eid2010.140694
 https://doi.org/10.3201/eid2010.140694
https://doi.org/10.4269/ajtmh.17-0979
https://doi.org/10.4269/ajtmh.17-0979
https://doi.org/10.1016/j.actatropica.2018.04.010
https://doi.org/10.1590/S1984-296120180086
https://doi.org/10.1590/S1984-296120180086
https://doi.org/10.1016/j.tmaid.2023.102679
https://doi.org/10.1016/j.tmaid.2023.102679
https://doi.org/10.17533/udea.rccp.e357454

Coxiella burnetii infections in South America

Echeverria G, Reyna-Bello A, Minda-Aluisa
E, Celi-Erazo M, Olmedo L, Garcia HA, Garcia-
Bereguiain MA, de Waard JH. Serological
evidence of Coxiella burnetii infection in cattle
and farm workers: is Q fever an underreported
zoonotic disease in Ecuador?. Infect Drug Resist.
2019;12:701-706. https://doi.org/10.2147/IDR.
5195940

Edouard S, Mahamat A, Demar M, Abboud
P, Djossou F, Raoult D. Comparison between
emerging Q fever in French Guiana and endemic
Q fever in Marseille, France. Am J Trop Med
Hyg. 2014;90(5):915-919. https://doi.org/10.4269/
ajtmh.13-0164

Eraso-Cadena MP, Molina-Guzman LP,
Cardona X, Cardona-Arias JA, Rios-Osorio LA,
Gutierrez-Builes LA. Serological evidence of
exposure to some zoonotic microorganisms in
cattle and humans with occupational exposure
to livestock in Antioquia, Colombia. Cad Saude
Publica. 2018;34(10):00193617. https://doi.
0rg/10.1590/0102-311X00193617

Ferreira MS, Guterres A, Rozental T, Novaes
RLM, Vilar EM, Oliveira RC, Fernandes J,
Forneas D, Junior AA, Branddo ML, Cordeiro
JLP, Del Valle Alvarez MR, Althoff SL, Moratelli
R, Cordeiro-Estrela P, Silva RCD, Lemos ERS.
Coxiella and Bartonella spp. In bats (Chiroptera)
captured in the Brazilian Atlantic Forest biome.
BMC Vet Res. 2018;14:279. https://doi.org/10.1186/
s12917-018-1603-0

Fontes SDS, Maia FDM, Ataides LSA, Conte
FP, Lima-Junior JDC, Rozental T, Rodrigues-
da-Silva RN. Identification of immunogenic
linear B-cell epitopes in C. burnetii outer
membrane proteins using immunoinformatics
approaches reveals potential targets of persistent
infections. Pathogens. 2021;10(10):1250. https://
doi.org/10.3390/pathogens10101250

Franca DA, Mioni MSR, Fornazari F, Duré AIL,
Silva MVF, Possebon FS, Richini-Pereira, VB,
Langoni H, Megid J. Seropositivity for Coxiella
burnetii in suspected patients with dengue in
Sao Paulo state, Brazil. PLoS Negl Trop Dis.

2022;16(5):e0010392. https://doi.org/10.1371/
journal.pntd.0010392

Franca DA, Mioni MSR, Fornazari F, Rodrigues
NJL, Polido LRF, Appolinario CM, Ribeiro BLD,
Duré AIL, Silva MVF, Richini-Pereira VB, Langoni
H, Megid J. Comparison of Three Serologic
Tests for the Detection of Anti-Coxiella burnetii
Antibodies in Patients with Q Fever. Pathogens.
2023;12(7):873. https://pmc.nchi.nlm.nih.gov/
articles/PMC10386034/

Gardon J, Héraud JM, Laventure S, Ladam
A, Capot P, Fouquet E, Favre J, Weber S,
Hommel D, Hulin A, Couratte Y, Talarmin
A. Suburban transmission of Q fever in
French Guiana: Evidence of a wild reservoir.
J Infect Dis. 2001;184(3):278-284. https://doi.
0rg/10.1086/322034

Lamas CC, Rozental T, Béia MN, Favacho
AR, Kirsten AH, da Silva AP, de Lemos ER.
Seroprevalence of Coxiella burnetii antibodies
in human immunodeficiency virus-positive
patients in Jacarepagud, Rio de Janeiro, Brazil.
Clin Microbiol Infect Dis. 2009;15(2):140-141.
https://doi.org/10.1111/1.1469-0691.2008.02144.x

Lamas Cda C, Ramos RG, Lopes GQ, Santos
MS, Golebiovski WF, Weksler C, Ferraiuoli GI,
Fournier PE, Lepidi H, Raoult D. Bartonella
and Coxiella infective endocarditis in Brazil:
Molecular evidence from excised valves from a
cardiac surgery referral center in Rio de Janeiro,
Brazil, 1998 to 2009. J Infect Dis. 2013;17:e65-66
https://doi.org/10.1016/j.ijid.2012.10.009

Lemos ER, Rozental T, Mares-Guia MA,
Almeida DN, Moreira N, Silva RG, Barreira JD,
Lamas CC, Favacho AR, Damasco PV. Q fever
as a cause of fever of unknown origin and
thrombocytosis: First molecular evidence of
Coxiella burnetii in Brazil. Vector Borne Zoonotic
Dis. 2011;11(1):85-87. https://doi.org/10.1089/
vbz.2009.0261

Machado-Ferreira E, Vizzoni VF, Balsemao-
Pires E, Moerbeck L, Gazeta GS, Piesman J,
Voloch CM, Soares CA. Coxiella symbionts
are widespread into hard ticks. Parasitol Res.

eISSN: 2256-2958

Rev Colomb Cienc Pecu; 38(3, Jul-Sep):e357454
https://doi.org/10.17533/udea.rccp.e357454


https://doi.org/10.2147/IDR.S195940
https://doi.org/10.2147/IDR.S195940
https://doi.org/10.4269/ajtmh.13-0164
https://doi.org/10.4269/ajtmh.13-0164
https://doi.org/10.1590/0102-311X00193617
https://doi.org/10.1590/0102-311X00193617
https://doi.org/10.1186/s12917-018-1603-0
https://doi.org/10.1186/s12917-018-1603-0
https://doi.org/10.3390/pathogens10101250
https://doi.org/10.3390/pathogens10101250
https://doi.org/10.1371/journal.pntd.0010392
https://doi.org/10.1371/journal.pntd.0010392
https://pmc.ncbi.nlm.nih.gov/articles/PMC10386034/ 
https://pmc.ncbi.nlm.nih.gov/articles/PMC10386034/ 
 https://doi.org/10.1086/322034 
 https://doi.org/10.1086/322034 
https://doi.org/10.1111/j.1469-0691.2008.02144.x
https://doi.org/10.1016/j.ijid.2012.10.009
https://doi.org/10.1089/vbz.2009.0261
https://doi.org/10.1089/vbz.2009.0261
https://doi.org/10.17533/udea.rccp.e357454

Coxiella burnetii infections in South America

2016;115:4691-4699. https://doi.org/10.1007/
s00436-016-5230-z

Macias-Rioseco M, Riet-Correa F, Miller
MM, Sondgeroth K, Fraga M, Silveira C, Uzal
FA, Giannitti F. Bovine abortion caused by
Coxiella burnetii: report of a cluster of cases
in Uruguay and review of the literature. J Vet
Diagn Invest. 2019;31(4):634-639. https://doi.
org/10.1177/1040638719856394

Mahamat A, Edouard S, Demar M, Abboud
P, Patrice JY, La Scola B, Okandze A, Djossou
F, Raoult D. Unique clone of Coxiella burnetii
causing severe Q fever, French Guiana. Emerg
Infect Dis. 2013;19(7):1102-1104. https://doi.
0rg/10.3201/eid1907.130044

Mares-Guia MA, Rozental T, Guterres A,
Ferreira Mdos S, Botticini Rde G, Terra AK,
Marraschi S, Bochner R, Lemos ER. Molecular
identification of Q fever in patients with a
suspected diagnosis of dengue in Brazil in 2013-
2014. Am J Trop Med Hyg. 2016;94(5):1090-1094.
https://doi.org/10.4269/ajtmh.15-0575

Mattar S, ContrerasV, Gonzalez M, Camargo F,
AlvarezJ, Oteo JA. Infection by Coxiella burnetii
in a patient from a rural area of Monteria,
Colombia. Rev Salud Publica. 2014;16(6):958-961.
https://doi.org/10.15446/rsap.v1616.40086

Mattar S, Parra M. Detection of antibodies
to Anaplasma, Bartonella and Coxiella in rural
inhabitants of the caribbean area of Colombia.
Rev MVZ Coérdoba. 2006;11(2):781-789. https://
www.redalyc.org/articulo.oa?id=69311202

Meurer IR, Silva MR, Silva MVF, de Lima
Duré Al, Adelino TER, da Costa AVB, Vanelli
CP, de Paula Souza E Guimaraes RJ, Rozental
T, de Lemos ERS, Corréa JODA. Seroprevalence
estimate and risk factors for Coxiella burnetii
infections among humans in a highly urbanised
Brazilian state. Trans R Soc Trop Med Hyg.
2022;116(3):261-269. https://doi.org/10.1093/
trstmh/trab113

Meza Cardona J, Rosso Suarez F. Neumonia
por Coxiella burnetii: presentacién de un casoy
revisién de la literatura. Revista CES Medicina.

2012;26(2):201-207. https://www.redalyc.org/
articulo.oarid=261125094009

Mioni MSR, Henker LC, Teixeira WSR,
Lorenzet MP, Labruna MB, Pavarini SP, Megid
J. Molecular detection of Coxiella burnetii in
aborted bovine fetuses in Brazil. Acta Trop.
2022; 227:106258. https://doi.org/10.1016/].
actatropica.2021.106258

Mizuta MH, Romero CE, Vintimilla SC, Leal
TDCAT, Soares PR, Soeiro ADM. Endocardite
por Coxiella burnetii: A Tomografia por Emissdo
de Positrons pode ser uma Alternativa ao
Diagnostico?. Arq Bras Cardiol. 2022;118(6):1144-
1146. https://doi.org/10.36660/abc.20210421

Molina-Guzman LP, Rios-Tobdn S, Cardona-
Lopera X, Lopera JA, Rios-Osorio LA, Gutiérrez-
Builes LA. Occupational history of exposure to
zoonotic agents in people dedicated to livestock
in San Pedro De Los Milagros, Antioquia,
Colombia. Rev Fac Med Univ Nac Colomb.
2019;67(4):587-593. https://doi.org/10.15446/
revfacmed.v67n4.72585

Oropeza M, Dickson L, Maldonado J, Kowalski
A. Seropositividad a Coxiella burnetii en
cabras de la parroquia Trinidad Samuel del
municipio Torres, estado Lara, Venezuela.
Zootec Trop. 2010;28(4):557-560. https://
ve.scielo.org/scielo.php?script=sci_arttext&pid
=50798-72692010000400012

Orrego RC, Rios-Osorio LA, Keynan Y, Rueda
ZV, Gutiérrez LA. Molecular detection of Coxiella
burnetii in livestock farmers and cattle from
Magdalena Medio in Antioquia, Colombia. PLoS
One. 2020;15(6):€0234360. https://doi.org/10.1371/
journal.pone.0234360

Pacheco RC, Echaide IE, Alves RN, Beletti ME,
Nava S, Labruna MB. Coxiella burnetii in ticks,
Argentina. Emerg Infect Dis. 2013;19(2):344-346.
https://doi.org/10.3201/e1d1902.120362

Rozental T, Mascarenhas LF, Rozenbaum R,
Gomes R, Mattos GS, Magno CC, Almeida DN,
Rossi MI, Favacho AR, de Lemos ER. Coxiella
burnetii, the agent of Q fever in Brazil: Its
hidden role in seronegative arthritis and the

eISSN: 2256-2958

Rev Colomb Cienc Pecu; 38(3, Jul-Sep):e357454
https://doi.org/10.17533/udea.rccp.e357454


https://doi.org/10.1007/s00436-016-5230-z
https://doi.org/10.1007/s00436-016-5230-z
https://doi.org/10.1177/1040638719856394
https://doi.org/10.1177/1040638719856394
https://doi.org/10.3201/eid1907.130044
https://doi.org/10.3201/eid1907.130044
https://doi.org/10.4269/ajtmh.15-0575
https://doi.org/10.15446/rsap.v16n6.40086
https://www.redalyc.org/articulo.oa?id=69311202
https://www.redalyc.org/articulo.oa?id=69311202
https://doi.org/10.1093/trstmh/trab113
https://doi.org/10.1093/trstmh/trab113
https://www.redalyc.org/articulo.oa?id=261125094009
https://www.redalyc.org/articulo.oa?id=261125094009
https://doi.org/10.1016/j.actatropica.2021.106258
https://doi.org/10.1016/j.actatropica.2021.106258
https://doi.org/10.36660/abc.20210421
https://doi.org/10.15446/revfacmed.v67n4.72585
https://doi.org/10.15446/revfacmed.v67n4.72585
https://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0798-72692010000400012
https://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0798-72692010000400012
https://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0798-72692010000400012
https://doi.org/10.1371/journal.pone.0234360
https://doi.org/10.1371/journal.pone.0234360
https://doi.org/10.3201/eid1902.120362
https://doi.org/10.17533/udea.rccp.e357454

Coxiella burnetii infections in South America

importance of molecular diagnosis based on
the repetitive element IS1111 associated with
the transposase gene. Mem Inst Oswaldo Cruz.
2012;107(5):695-697. https://doi.org/10.1590/
S0074-02762012000500021

Rozental T, Faria LS, Forneas D, Guterres A,
Ribeiro JB, Araujo FR, Lemos ERS, Silva MR.
First molecular detection of Coxiella burnetii
in Brazilian artisanal cheese: a neglected food
safety hazard in ready-to-eat raw-milk product.
Braz J Infect Dis. 2020;24(3):208-212. https://doi.
0rg/10.1016/j.bjid.2020.05.003

Siciliano RF, Strabelli TM, Zeigler R, Rodrigues
C, Castelli JB, Grinberg M, Colombo S, da Silva
L], Mendes do Nascimento EM, Pereira dos
Santos FC, Uip DE. Infective endocarditis due to
Bartonella spp. and Coxiella burnetii: Experience
at a Cardiology Hospital in Sao Paulo, Brazil.
Annals of the New York Academy of Sciences.
2006;1078:215-22. https://doi.org/10.1196/
annals.1374.123

Siciliano RF, Ribeiro HB, Furtado RH,
Castelli JB, Sampaio RO, Santos FC, Colombo
S, Grinberg M, Strabelli TM. Endocardite por
Coxiella burnetii (febre Q): doenca rara ou pouco
diagnosticada? Relato de caso. Rev Soc Bras Med
Trop. 2008;41(4):409-412. https://doi.org/10.1590/
S0037-86822008000400017

Uribe Pulido N, Escorcia Garcia C, Cabrera
Orrego R, Gutiérrez LA, Agudelo CA. Acute
Q fever with dermatologic manifestations,

molecular diagnosis, and no seroconversion.
Open Forum Infect Dis. 2021;8(10):0fab458.
https://doi.org/10.1093/ofid/ofabh458

Vanderburg S, Rubach MP, Halliday JEB,
Cleaveland S, Reddy EA, CrumpJA. Epidemiology
of Coxiella burnetii Infection in Africa: A
OneHealth Systematic Review. PLoS Negl Trop
Dis. 2014;8(4):e2787. https://doi.org/10.1371/
journal.pntd.0002787

Von Ranke FM, Clemente Pessoa FM, Afonso
FB, Gomes ]JB, Borghi DP, Alves de Melo AS,
Marchiori E. Acute Q fever pneumonia: High-
resolution computed tomographic findings in
six patients. Br J Radiol. 2019;92(1095):20180292.
https://doi.org/10.1259/bjr.20180292

Zanatto DCS, Duarte JMB, Labruna MB, Tasso
JB, Calchi AC, Machado RZ, André MR. Evidence
of exposure to Coxiella burnetii in neotropical
free-living cervids in South America. Acta Trop.
2019a;197:105037. https://doi.org/10.1016/].
actatropica.2019.05.028

Zanatto DCS, Gatto IRH, Labruna MB, Jusi
MMG, Samara SI, Machado RZ, André MR.
Coxiella burnetii associated with BVDV (Bovine
Viral Diarrhea Virus), BoHV (bovine herpesvirus),
Leptospira spp., Neospora caninum, Toxoplasma
gondii and Trypanosoma vivax in reproductive
disorders in cattle. Rev Bras Parasitol Vet.
2019b;28(2):245-257. https://doi.org/10.1590/
S51984-29612019032

eISSN: 2256-2958

Rev Colomb Cienc Pecu; 38(3, Jul-Sep):e357454
https://doi.org/10.17533/udea.rccp.e357454


https://doi.org/10.1590/S0074-02762012000500021
https://doi.org/10.1590/S0074-02762012000500021
https://doi.org/10.1016/j.bjid.2020.05.003
https://doi.org/10.1016/j.bjid.2020.05.003
https://doi.org/10.1196/annals.1374.123
https://doi.org/10.1196/annals.1374.123
https://doi.org/10.1590/S0037-86822008000400017
https://doi.org/10.1590/S0037-86822008000400017
https://doi.org/10.1093/ofid/ofab458
 https://doi.org/10.1371/journal.pntd.0002787
 https://doi.org/10.1371/journal.pntd.0002787
https://doi.org/10.1259/bjr.20180292
https://doi.org/10.1016/j.actatropica.2019.05.028
https://doi.org/10.1016/j.actatropica.2019.05.028
https://doi.org/10.1590/S1984-29612019032
https://doi.org/10.1590/S1984-29612019032
https://doi.org/10.17533/udea.rccp.e357454

