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Abstract. Q fever is an important cause of undifferentiated fever that is rarely recognized or reported in Brazil.
The objective of this study was to look for the presence of Coxiella burnetii during a dengue fever outbreak in the
municipality of Itaboraí, Rio de Janeiro, Brazil, where this bacterium had previously infected humans and domesticated
animals. Blood samples from clinically suspected dengue fever patients were tested by polymerase chain reaction
(PCR) for C. burnetii; the DNA was detected in nine (3.3%) of 272 patients. One was coinfected with dengue virus,
which was also detected in another 166 (61.3%) patients. The nucleotide sequence of PCR amplification and DNA
sequencing of the IS1111 transposase elements in the genome of C. burnetii exhibited 99% identity with the sequence
in GenBank. The detection of C. burnetii in patients suspected of dengue fever indicates that awareness and knowledge
of Q fever should be strengthened and that this bacterium is present in Brazil. Finally, because a negative molecular
result does not completely rule out the diagnosis of Q fever and the serological assay based on seroconversion was not
available, the actual number of this zoonosis is likely to be much higher than that reported in this study.

INTRODUCTION

Q fever is a zoonosis caused by Coxiella burnetii, a small
intracellular gram-negative bacterium that is naturally main-
tained in many species: mammals, birds, and arthropods.
Transmitted to humans primarily by aerosol inhalation,
the bacterium causes a broad-spectrum clinical manifestation
including self-limiting flu-like acute forms, chronic conditions,
and, more rarely, endocarditis with negative blood cultures
and death.1–3 Q fever is poorly known in most countries
of the world, with the exception of the European countries,
Australia, and the United States.4,5 Over 4,000 cases have
been identified in the Netherlands,6 and an increasing
number of cases have been identified in American military
bases in Afghanistan and Iraq.7,8 Coxiella burnetii is considered
as a tier 2 select agent and potential bioterrorism threat
by the U.S. Centers for Disease Control and Prevention
and has attracted much attention from the scientific community
since 2009.9

Although serological tests for C. burnetii infection have
been available in Brazil since 1953,10 it was not until 2008
that the bacterium was characterized molecularly from a
patient with fever, thrombocytopenia, and a history of contact
with goat abortion products in Rio de Janeiro, Brazil.11,12

Since then, although sporadic cases have been confirmed13–15

including endocarditis, the most severe form of chronic dis-
ease,16 it was only in 2014 that Q fever become a notifiable
disease in Brazil. Acute Q fever is difficult to diagnose
because it shares similar manifestations with a large number
of infectious diseases, for example, fever, headache, myalgia,
and/or pneumonia. Q fever can be confused with influenza,
dengue, malaria, leptospirosis, and hantavirosis, among
other diseases.17

In Brazil, where dengue outbreaks are often identified
(e.g., the dengue virus [DENV] 1–4 introduction in 1986,
1990, 2000, and 2011),18 it is common for people exhibiting
clinical features compatible with dengue to skip laboratory
confirmation of the disease. This fact, combined with the lack
of awareness of Q fever, make this zoonosis an apparently
nonexistent infectious disease. It has been proposed that Q fever
should be included in the list of differential diagnoses for
flu-like diseases in the Brazilian territory. In this study, we
looked for Q fever in suspected dengue patients in a public
hospital in Itaboraí, Rio de Janeiro, where the first molecularly
identified Brazilian case of Q fever was found in 2008.11

MATERIALS AND METHODS

Patient and sample collection. This hospital-based cross-
sectional study was conducted at the Desembargador Leal
Junior Hospital (DLJH) in the municipality of Itaboraí
(22°44′51′′ S, 42°51′21′′ W), Rio de Janeiro, where C.
burnetii infection was detected in human and domesticated
animals in 2008.11,12 From March 2013 to October 2014, all
patients admitted to DLJH with a diagnosis of dengue infec-
tion and who lived in Itaboraí or the surrounding areas were
considered for entry into the study. Clinical and epidemio-
logical data were systematically collected by the hospital’s
surveillance group using the national dengue surveillance
system (Information System for Notifiable Diseases). Serum
samples were tested in the laboratory of the DLJH for the
presence of DENV nonstructural protein 1 by enzyme-linked
immunosorbent assay (Plateleia Bio-Rad®, Hercules, CA)
and dengue-specific IgM by capture assay (Panbio®, Orlando,
FL). A 1-mL aliquot of blood was sent to the Laboratory of
Hantaviroses and Rickettsioses, Oswaldo Cruz Institute,
FIOCRUZ, for evaluation of C. burnetii infection (see Mate-
rials and Methods, section Determination of C. burnetii infec-
tion). This study was approved by the Ethics Committee of
the FIOCRUZ, under number 552/10. Because these analyses
were part of routine surveillance activities in an area with out-
breaks of dengue and Q fever, patients were not required to
provide informed consent.
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Determination of C. burnetii infection. Blood samples
were stored at −20°C in the DLJH and transported to the
Laboratory of Hantaviroses and Rickettsioses for molecular
analysis. Blood samples were evaluated by polymerase chain
reaction (PCR) as previously described, using primers tar-
geting the IS1111 transposase elements in the genome of
C. burnetii (5′-TATGTATCCACCGTAGCCAGTC-3′ and
5′-CCCAACAACACCTCCTTATTC-3′), which produce
an amplification product of 687 bp.19–21 DNA was extracted
from 200 μL of the blood samples using the QIAamp DNA
Blood Mini Kit (Qiagen, Valencia, CA) in accordance with
the manufacturer’s instructions. Negative controls were
included in each extraction to check for possible DNA con-
tamination. Each 25-μL PCR reaction was performed with
4 μL DNA in nuclease-free water (Promega, Madison, WI)
containing 0.2 μM primers (IDT/Prodimol, Belo Horizonte,
Brazil), 200 μM deoxynucleotide triphosphates, 1.5 mM
MgCl2, and 0.1 U of Platinum Taq DNA polymerase
(Invitrogen, Carlsbad, CA). The procedure consisted of an
initial denaturation at 95°C for 5 minutes, then 40 consecu-
tive cycles of denaturation at 95°C for 30 seconds, annealing
at 60°C for 30 seconds, and extension at 72°C for 1 minute,
then a final extension at 72°C for 7 minutes.
The PCR reactions were subjected to agarose gel electro-

phoresis, and the appropriately sized fragments were purified
using the BigDye Terminator® X-Purification Kit (Applied
Biosystems, Foster City, CA). The fragments were sequenced
using the BigDye Terminator V3.1 Cycle Sequencing kit
(Applied Biosystems, Foster City, CA) on an ABI PRISM
3100 Nucleic Acid Sequence Analyzer (Applied Biosystems).
The obtained sequences were compared with the GenBank
C. burnetii IS1111 transposase elements sequences using the
BLAST® program.22

Data analysis. A χ2 test was used to compare epidemiolog-
ical variables between dengue-positive and dengue-negative
cases. Fisher’s exact test was used in smaller samples. Sta-
tistical analyses were performed using BioEstat 5.0® (Belém,
Brasil)23 and significance was set at P < 0.05. Significance was
not tested for Q fever cases because of the small sample size.

RESULTS

Patients and serological analysis. In total, 272 patients
were admitted to the DLJH with suspected dengue infection
during the study period: 246 patients in 2013 and 26 in 2014.
A total of 150 (58%) patients were women and 108 (425)
were men, with a mean age of 35.2 ± 18.8 years and a range
of 1 month to 88 years. Dengue infection was confirmed by
laboratory tests in 167 (61.3%) patients. Among the 258
patients with available clinical manifestations, 156 (60.4%)
were positive for dengue. The clinical and epidemiological
data are shown in Table 1.
Sample positive PCR and sequencing. All 272 blood sam-

ples were analyzed for C. burnetii DNA by PCR. The appro-
priate 687-bp product was observed in nine samples, all from
patients admitted during 2013. The geographic distribution
of the Q fever cases in relation with index case confirmed
in 2008 is displayed in Figure 1. Cases 1, 2, 6, 7, and 8 were
identified in peri-urban areas within 5 km of index area
where animals that excreted C. burnetii were also detected.12

The other four cases were located more than 10 km away
from the index case’s house, in farm areas. One of these nine

patients also had dengue infection, indicating that the patient
was coinfected with both pathogens. The C. burnetii DNA
fragment in the nine patients was 99% identical to the
sequence in GenBank (Table 2).

DISCUSSION

This article reports the findings of a Q fever surveillance
study conducted in an area endemic for dengue in Rio de
Janeiro, from March 2013 to October 2014. In Brazil,
approximately 2 million dengue cases were recorded in 2013
and 587,800 dengue cases were recorded in 2014. One of the
most affected areas was the state of Rio de Janeiro, where
more than 220,000 dengue cases were recorded during this
period, resulting from DENV-1 epidemic (Brazilian Ministry
of Health, 2014)24. In the municipality of Itaboraí, where this
study was performed, 5,881 and 376 dengue cases were
recorded in 2013 and 2014, respectively. The relatively low
number of dengue cases recorded in 2014 explains the rela-
tively small number of cases included in this study in 2014.
Of the 272 patients we evaluated with suspected dengue

fever, 61.3% were confirmed to be infected with DENV.
The most common age group with dengue infection was
31–40 years. Fever, headache, prostration, petechiae, and
retro-orbital pain were frequently observed in patients with
dengue infection, consistent with previous studies.25,26 Seven
of nine Q fever–positive patients had fever, headache, and
myalgia,27 which are the most common symptoms of dengue
(Table 1). The symptoms and differential diagnosis of these
infectious diseases are similar, making accurate clinical diag-
nosis difficult without laboratory confirmation, especially
during dengue outbreak.
Currently, serological testing is the most frequently used

approach to identify Q fever. The definitive serological

TABLE 1
Comparison of the clinical and epidemiological data between dengue

positive and negative cases reported in the municipality Itaboraí,
Rio de Janeiro (2013–2014), Brazil

Variable
Dengue positive
(N = 156) n (%)

Dengue negative
(N = 102) n (%) P*

Gender
Male 64 (41) 44 (33.1) 0.7368
Female 92 (58.9) 58 (56.8)

Age (years)
≤ 10 5 (3.2) 8 (7.8) 0.0239
11–20 33 (21.1) 30 (29.4)
21–30 25 (16) 21 (20.5)
31–40 36 (23) 9 (8.8)
41–50 24 (15.3) 12 (11.7)
≥ 51 33 (32.6) 20 (19.6)

Fever 152 (97.4) 89 (87.2) 0.0013
Headache 146 (93.5) 82 (80.3) 0.0012
Myalgia 134 (85.9) 81 (79.4) 0.1717
Prostration 86 (55.1) 69 (67.6) 0.0447
Nausea/vomiting 98 (62.8) 55 (53.9) 0.1549
Retro-orbital pain 98 (62.8) 51 (50.0) 0.0415
Arthralgia 60 (38.4) 43 (42.1) 0.5535
Diarrhea 51 (32.6) 28 (27.4) 0.3718
Petechiae 47 (30.1) 19 (18.6) 0.0384
Rash 36 (23.0) 14 (13.7) 0.0632
Hemorrhagic manifestations 2 (1.28) 1 (0.9) 1.000
Respiratory disorders 1 (0.64) 1 (0.9) 1.000

*Statistically-significant P values are in bold.
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diagnosis of Q fever is based on seroconversion, performed
with a blood sample collected in the early and convalescence
phases in febrile cases.1 Because laboratory testing of
suspected dengue cases routinely occurs in the first 5 days of
illness, it was not possible during the study to obtain a sec-
ond blood sample.26 For this reason, and, less often, because
of an insufficient volume of the blood available, the Q fever-
serological assay was not included in this study.
During the study period, five Q fever cases were identified

in peri-urban areas within 5 km of the index case’s house
whereas other cases were located more than 10 km away
from the index case’s house, in farm areas. Since the 1950s,

several studies have demonstrated that wind plays a role in
C. burnetii transmission.28–30 In this context, our results, in
combination with conclusions from these studies associated
with the presence of infected animals (sheep, dogs, and cats)
in the index case’s house,11,12 indicate that wind can be an
epidemiologic factor in Q fever outbreaks occurring near
sheep-rearing areas.
We identified Q fever based on the presence of the bacte-

rium in the blood sample. The molecular analysis showed
C. burnetii DNA in samples from 3.3% of the suspected
dengue cases. Evidence of coinfection between DENV and
C. burnetii was observed in only one of the 272 patients.

FIGURE 1. Spatial distribution of individuals with Q fever in Itaboraí and the surrounding areas, state of Rio de Janeiro, Brazil. The black dot
represents the index Q fever cases (place of residence) and the gray dots represent the nine cases, which occurred during period of study.

TABLE 2
Characteristics of the nine patients with Q fever, in Itaboraí and the surrounding areas, Rio de Janeiro, Brazil

Patient Age (years)/gender Date of specimen collection (month/year) Clinical manifestations* GenBank accession no.

Patient 1† 78/M April/2013 F, H, M, P, N/V, A KP645185
Patient 2 15/F April/2013 F, H, M, R, P, N/V KP645186
Patient 3 28/F May/2013 F, H, M, R, D, N/V KP645187
Patient 4 16/M May/2013 F, H, M, P, PT KR091975
Patient 5 13/F September/2013 F, ROP, AP, A KP645188
Patient 6 8/M September/2013 F, R, P KP645189
Patient 7 67/M October/2013 F, H, M, P, N/V, ROP, A KP645190
Patient 8 62/F October/2013 F, H, M, R, D, N/V, ROP, A KP645191
Patient 9 25/F November/2013 F, H, M, P, N/V, A KR091976

F = female; M = male.
*A = arthralgia; AP = abdominal pain; D = diarrhea; F = fever; H = headache; HM = hemorrhagic manifestations; M = myalgia; N/V = nausea/vomiting; P = prostration; PT = petechiae;

R = rash; RD = respiratory disorders; ROP = retro-orbital pain.
†Patient 1 contained presence of dengue virus nonstructural protein 1 by enzyme-linked immunosorbent assay (Plateleia Bio-Rad®) and dengue-specific IgM by capture assay (Panbio®), indi-

cating coinfection with dengue virus.
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Although we know of no reports of concomitant infection
with C. burnetii and DENV, there are reports of patients
with infectious endocarditis due to typical microorganisms
(Streptococcus and Enterococcus) and C. burnetii31 and sero-
logical evidence of coinfection with C. burnetii and tick-
borne agents such as Rickettsia conorii, Rickettsia slovaca,
and Francisella tularensis.32 Since these infections can present
overlapping clinical manifestations, Q fever should be
included in the differential diagnosis of acute febrile diseases
and infectious endocarditis in areas where Q fever cases
have previously occurred.
Our findings, together with other data published in the last

decade in Brazil—including the recent report of a Q fever
outbreak in the state of São Paulo (Center for Strategic
Information and Health Surveillance of São Paulo state,
Brazil, 2015)33—highlight the need to include this zoonosis
in febrile syndromic surveillance programs. This is especially
important in cases where patients have compatible epidemio-
logical history and have a risk factor for chronic Q fever,
such as a history of valvular surgery, vascular grafting, aneu-
rysm, kidney failure, immunosuppression, or advanced age.34

Acute Q fever is rarely recognized because it is asymptom-
atic or accompanied by mild clinical manifestations that do
not require hospitalization. Given that all patients included
in this study were admitted to the hospital and considering
that serological testing for Q fever was not performed
because of the lack of second blood sample and an insuffi-
cient volume of blood, the incidence of Q fever can be prob-
ably greater than the 3.3% observed here. Nevertheless, our
observation is similar to a finding in Tanzania where serum
antibodies against C. burnetii were detected in 5% of hospi-
talized patients.35 As this zoonosis was only recently (2014)
classified as a notifiable disease in Brazil, its inclusion in
febrile syndromic surveillance programs and a greater avail-
ability of diagnostic tests should lead to greater awareness
and knowledge about this disease.

CONCLUSION

Although Q fever is usually a self-limiting disease, a spe-
cific antimicrobial therapy for the prevention of chronic Q
fever should be used, mainly, for high-risk patients. Being
more often similar to other infectious or noninfectious dis-
eases, Q fever often goes unrecognized. This is especially
true during outbreaks of other diseases with clinical manifes-
tations similar to dengue, leptospirosis, and influenza, among
others. However, given the potential for chronic Q fever
development, greater attention should be given to this zoo-
nosis, whose etiologic agent has been frequently identified in
Brazil during the last decade. We conclude that Q fever is
present in Brazil but can be misdiagnosed with other infec-
tious diseases, especially dengue. We recommend that Q
fever be included in the list of differential diagnoses of
flu-like diseases, especially in patients with a compatible
epidemiological history and having a risk factor for chronic
Q fever.
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