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Review Article: Q Fever in French Guiana
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Abstract. Coxiella burnetii, the causative agent of Q fever, is present worldwide. Recent studies have shown that this
bacterium is an emerging pathogen in French Guiana and has a high prevalence (24% of community-acquired pneumo-
nia). In this review, we focus on the peculiar epidemiology of Q fever in French Guiana. We place it in the context of the
epidemiology of the disease in the surrounding countries of South America. We also review the clinical features of Q
fever in this region, which has severe initial presentation but low mortality rates. These characteristics seem to be linked
to a unique genotype (genotype 17). Finally, we discuss the issue of the animal reservoir of C. burnetii in French Guiana,
which is still unknown. Further studies are necessary to identify this reservoir. Identification of this reservoir will improve
the understanding of the Q fever epidemic in French Guiana and will provide new tools to control this public
health problem.

INTRODUCTION

Q fever is a zoonosis caused by Coxiella burnetii. This intra-
cellular bacterium can cause different clinical manifestations,
such as influenza-like syndromes and pneumonia, as well as
endocarditis and vascular infections in patients with under-
lying cardiovascular abnormalities, vascular prosthesis, or
immunosuppression.1 The main global reservoirs of infection
are farm animals and, sometimes, pets.2 Humans are mainly
infected through inhaling contaminated aerosols.2 Q fever was
first described in 1935 in Australia,3 and it was later reported to
be present nearly worldwide.2 It can be a public health threat,
especially when persons are in close contact with domestic
animals, cattle, sheep, or goats. The potential impact of Q fever
on public health was recently demonstrated by an important
outbreak in the Netherlands.4 However, in most developing
countries, the prevalence of Q fever is most likely under-
estimated. This finding may be caused by a lack of laboratory
techniques to diagnose this fastidious intracellular bacterium
or to insufficient awareness on the part of clinicians.
In South America and Central America, Q fever cases have

been reported in some countries, but global epidemiologic
data are scarce. Conversely, in French Guiana, Q fever is a
common agent of community-acquired pneumonia (CAP),
and the prevalence of Q fever is the highest ever reported
(the cause of 24.4% CAP cases).5 French Guiana is a French
overseas region located on the northeastern coast of South
America. Its geography consists of a coastal plain repre-
senting 10% of its surface, where 90% of the population lives.
The rest of the country is covered by Amazonian rain forest.
The city of Cayenne and its suburbs of Remire-Montjoly and
Matoury contain half of the 215,000 inhabitants, where most
of the cases of Q fever have been described.
In this review, we focus on the epidemiology of Q fever in

French Guiana compared with that for other countries in

South America and Central America. We also review studies
that have increased our knowledge about clinical presentation
and microbiologic characteristics of Q fever in this region.
Finally, we discuss the still unanswered question concerning
the animal reservoir of this zoonosis in this region.

PECULIAR EPIDEMIOLOGIC PROFILE IN SOUTH
AMERICA AND CENTRAL AMERICA

Q fever epidemiology is not well known in South and Cen-
tral America (Figure 1). Most cases have been described in
Brazil. In 1962, a pioneering study was conducted in the state
of Sao Paulo and showed a seroprevalence rate of 8.5%
among 200 dairy farm workers.6 Ten years later, other authors
observed seropositivity rates of 22% and 29% among 219
veterinary personnel and 144 slaughterhouse employees in
Minas Gerais. Brazil.7,8 Another serosurvey conducted in
Minas Gerais in 2005 found a 3.9% seropositivity rate among
the healthy adult population.9 In 2006, the first case series of
16 patients with Q fever among 726 febrile patients during
2001–2004 in the state of Minas Gerais10 was published. Molecu-
lar detection of C. burnetii in Brazil was first achieved in 2011.11

In recent years, cases of C. burnetii pneumonia12 and endocardi-
tis,13–15 and serologic evidence of Q fever in patients infected
with human immunodeficiency virus in Brazil have also been
reported.16 Published data are scarce for the remaining coun-
tries in South America and Central America; often only one
reference is found in the published literature.
In Peru, an investigation of a cluster of febrile illness in the

subtropical Andean region found a C. burnetii antibody rate
of 1–15% in different villages.17 In the Amazon Basin of
Ecuador, a longitudinal observational study of 533 patients
with acute undifferentiated febrile illness over a three-year
period found a Q fever seroprevalence of 4.9%.18 These
data suggest a significant presence of the pathogen in rural
Amazonian areas. In Argentina, the first case of Q fever was
described in 1959,19 and no other case was published until
1997, when a study on the etiology of CAP in a Buenos Aires
hospital found only one case of Q fever among 343 patients.20

Two outbreaks of Q fever were described in Colombia and
Uruguay, which occurred exclusively among workers in the
meat industry.21,22 In Mexico, 17 cases of Q fever were
reported in the state of Hidalgo in persons with known risk
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Institut de Recherche pour le Développement 198, Institut National
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factors for infection by this bacterium.23 One case of C.
burnetii endocarditis24 and one case of granulomatous hepati-
tis have also been reported in this country.25 A seropreva-
lence study of Q fever was conducted in 1980 in Panama26

after the identification of C. burnetii in this country27,28 and
found a rate of 9% among 1,059 workers in contact with
livestock. A total of 4.4% of livestock and slaughterhouse
workers were seropositive for C. burnetii in Trinidad.29 Only
one seroprevalence study has been found for Jamaica, also
among workers in the meat industry; two positive cases were
reported.30 One case of Q fever myocarditis in an infant was
suspected to be linked with a stay in Surinam.31 We found no
data in the published literature regarding human cases
or serologic profiles of Q fever in Guyana, Chile, Bolivia,
Paraguay, Venezuela, Salvador, Guatemala, Nicaragua,
Costa Rica, or Honduras.
In contrast to this lack of information about Q fever in

South America and Central America, several publications
are available for French Guiana. The first case was described
in 1955 by in a slaughterhouse worker in Cayenne.32 Sporadic
cases were then described until 1998, when a significant
increase of Q fever incidence was described.33 The authors
screened serum samples of febrile patients who were negative
for dengue fever during 1992–1996. They showed that the
seropositivity rate of Q fever increased from 1.9% in 1992 to
23.9% in 1996. Three patients with Q fever CAP were hospi-
talized in an intensive care unit in Cayenne, and one of them
died of distress respiratory syndrome in 1996.33 The reason
for this increase in incidence remains unexplained. During
1996–2000, the annual incidence of Q fever in French Guiana
was high (37 cases/100,000 persons).34 In 2005, it increased to
150 cases/100,000 persons35 (Table 1). Recently, a retrospec-
tive case–control study found a prevalence of 24.4% of Q
fever5 among inpatients admitted to Cayenne Hospital for
CAP, which is the highest prevalence ever reported in the
literature. This work confirmed that this infection has become
a major public health problem in French Guiana.

The other peculiarity of Q fever in French Guiana is its
spatial repartition. Most of the cases identified during 1996–
2000 occurred in persons who lived in Cayenne and its sub-
urbs, which is unusual for a zoonosis that is often described in
outbreaks in rural areas of countries in Europe.34 Only 19%
of the cases were diagnosed from patients outside the urban-
ized Cayenne Island. This phenomenon may also result from
a lack of diagnostic procedures in rural areas of French
Guiana. However, a study that used remotely censed data iden-
tified a strong heterogeneity in disease incidence on Cayenne
Island. The authors identified seven areas of high incidence
rates for Q fever, all of which were located in the outskirts of
Cayenne.36 These areas were characterized by the presence
of hills and clusters of rainforest near houses. This unusual
epidemiologic profile remains to be elucidated and is linked
to the question of the unknown animal reservoir of Q fever in
this region.

CLINICAL FEATURES

Most Q fever cases reported in French Guiana since 1998
showed pneumonia.33 In 2010, a description of the clinical and
biologic profile of these pneumonia cases was reported.5 The
authors compared clinical and biological features of 32 Q fever
patients with those of 99 patients who had CAP caused by
other etiologies and were hospitalized in Cayenne during

Figure 1. Number of references regarding human cases of Q fever in countries in South America and Central America since 1990.

Table 1

Q fever incidence in French Guiana compared with other countries in
Oceania, Asia, and Europe

Country Incidence per 100,000 population

South Korea 0.02
France 2.5
Taiwan 0.38
Australia (New South Wales) 2.8
French Guiana 37–150

772 ELDIN AND OTHERS



2004–2007.5 Of the patients with Q fever, 87.5% were men.
This result was quite predictable because male sex predomi-
nance in symptomatic cases of Q fever had already been
described.37 The mean age of patients with Q fever pneumo-
nia was 46.5 years. Patients with Q fever had significantly less
comorbid conditions than patients with other etiologies of
CAP. For example, no patients with diabetes, alcoholism, or
infection with human immunodeficiency were found among
the 32 Q fever patients. These patients with Q fever also had a
significantly greater severe initial presentation, characterized
by more marked pain syndrome, chills, and night sweats than
patients with other etiologies of CAP. However, the outcome
was favorable for all patients, except for one patient who had
respiratory distress syndrome but survived. Pulmonary aus-
cultation and chest radiographic signs were similar for the
two groups.
The diagnosis of Q fever pneumonia in French Guiana is

still based on seroconversion. Thus, the diagnosis is often
obtained late after the onset of clinical symptoms. For this
reason, empiric antibiotic therapy of community-acquired
pneumonia at Cayenne Hospital combines amoxicillin and
doxycycline to treat infection with C. burnetii. To better guide
the choice of first-line antibiotic therapy for CAP in Cayenne,
the authors constructed a predictive score to identify patients
with Q fever earlier.5 Multivariate logistic regression identi-
fied several clinical and biological risk factors for Q fever
pneumonia: male sex, middle age, headaches, a leukocyte
count < 10 + 109 cells/L, and C-reactive protein level > 185 mg/L
were independently associated with Q fever.5 Combining
these factors led to elaboration of a score ranging from 0
to 9. Patients with a score < 3 were at low risk of Q fever
(negative predictive value = 97%). Nevertheless, given the
small number of cases in this study, further investigation is
needed to validate this score.
Recently, we compared the clinical and biologic features of

115 Q fever patients from French Guiana with those of 182 Q
fever patients from metropolitan France identified during
2008–2011.38 This study showed that age and sex of patients
did not significantly differ between the two areas. Patients
from Cayenne had a significantly higher prevalence of fever
(97%) and pneumonia (83%) than did patients from metro-
politan France (81% and 8%, respectively). However,
patients from Cayenne had less endocarditis (7% versus
17%) and hepatitis (32% versus 54%). No vascular infection
was reported in patients from French Guiana. This study also
showed that the serologic profile of Q fever patients from
Cayenne was unusual; significantly higher phase I IgG titers
were observed.38

The main clinical presentation of Q fever in French Guiana
is pneumonia, and it has an exceptionally high prevalence.
Patients with pneumonia have a good outcome despite a more
severe initial clinical presentation. Pneumonia occurs in
middle-age men without any remarkable comorbidity, and a
rapid diagnosis can be made because of the predictive score,
although the score needs to be validated with a larger sample
of cases.

MICROBIOLOGIC FEATURES

Serologic profile. Because C. burnetii is a fastidious bacte-
rium, serologic analysis is a key factor for diagnosis of Q
fever.39 Coxiella burnetii has two phases depending on the

length of its lipopolysaccharide. The phase variation exhibited
by C. burnetii correlates with the shift from virulent phase I to
avirulent phase II. The serologic response to this phase varia-
tion is a keystone in the differentiation of the clinical forms of
Q fever, distinguishing acute Q fever from chronic Q fever,
which in practice entails endocarditis or vascular infection. A
better cutoff value to predict chronic Q fever was first fixed at
800 on the basis of a limited sample size.40 A subsequent study
in our laboratory reevaluated the positive predictive value of
serologic analysis in predicting Q fever endocarditis in France
and proposed an IgG I cutoff titer > 1,600.41 However, a high
phase I antibody titer is not sufficient to define the presence
of endocarditis or vascular infection, and this is particularly
true regarding Q fever in French Guiana. We showed that
patients from Cayenne had significantly higher levels of phase
I immunoglobulin than patients from Marseille38 (57% versus
44%, IgG1 titers > 800; P = 0.024) (Table 2); the median value
of the IgG1 titers was also higher for these patients. Never-
theless, diagnosed patients from the Cayenne area had endo-
carditis less frequently in this study than did patients from
Marseille (7% versus 17%; P = 0.017). As a consequence, the
positive predictive values used to diagnose cardiovascular
infection in patients from Cayenne who had IgG1 titers
> 6,400 was only 50%, but it was 92% in patients from the
Marseille area with the same titers. This difference illustrates
that the clinicobiologic forms of Q fever are multiple and may
be dependent on the strain of C. burnetii implicated; the
strains are geographically variable, as described.42–44 As a
consequence of these unique clinicobiologic features, there
is a need to define adapted criteria to differentiate acute
Q fever from endocarditis in French Guiana.
Unique genotype. For many years, no strain causing Q

fever has been isolated in French Guiana by culture. This
finding can be explained by the absence of a local laboratory
able to culture C. burnetii. We finally isolated five C. burnetii
strains from biological samples of patients from Cayenne that
were obtained during 2000–2012.45 Two strains were isolated
from patients with endocarditis, and the three other strains
were isolated from patients with pneumonia. Genotyping of
these strains was performed and identified all of them as
genotype 17. A comparison with all other isolates of the
National French Reference Center for Q fever showed that
all of the genotype 17 strains identified in the laboratory were
obtained from patients who lived or had lived in Cayenne.
Thus, this clone is unique to this area to date (Table 3). More-
over, genotype 17 harbors the QpH1 plasmid, which is present
in clones that cause severe clinical forms of Q fever in animal
models.45 This finding result suggests that the severe initial
presentation for patients with of Q fever pneumonia in this
region is linked to this particular strain. All genotype 17 strains

Table 2

Serologic profiles of Q fever patients from Cayenne, French Guiana,
and Marseille, France*

Profile
Cayenne area,

n = 115
Marseille area,

n = 182 P

IgG phase I titer < 800, no. (%) 49 (43) 102 (56) 0.024
IgG phase I titer ³ 800, no. (%) 66 (57) 80 (44) 0.024
IgG phase I titer ³1,600, no. (%) 42 (36) 39 (21) 0.03
IgG phase I titer ³ 3,200, no. (%) 21 (18) 21 (11) 0.1
IgG phase I titer ³ 6,400, no. (%) 10 (9) 14 (8) 0.9

*Adapted from Edouard and others.38
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are susceptible to antibiotics, particularly doxycycline, suggest-
ing that this drug remains a good first-line treatment for
Q fever pneumonia in French Guiana.45

ANIMAL RESERVOIR ISSUE

The main animal reservoir of Q fever in French Guiana
remains unknown. The first published case of Q fever in
Cayenne was found in persons who had classical risk factors of
contamination (i.e., persons who worked in close contact with
farm animals, in this case, slaughterhouse workers). However,
despite the increase of incidence in 1996, no classical risk
factor was found in persons with Q fever, and testing animals
that were classically implicated in the transmission remained
unsuccessful. In 1998, a seroprevalence survey was conducted
for military dogs, and 1 of the 19 dogs from French Guiana
was positive for Q fever.46 After the first outbreak in 1996, a
study was conducted to identify risk factors for Q fever on the
island of Cayenne.34 A case–control study was conducted dur-
ing 1996–2000 among 60 Q fever patients and 105 controls
from the arbovirus laboratory register. The authors also
tested serum samples of various animals (domestic cattle,
sheep, pigs, goats, pets, wild rodents, marsupials, and bats)
for C. burnetii antibodies and C. burnetii DNA in an attempt
to identify potential reservoirs. Of 471 cattle, sheep, and goats
tested, only 6 cows (1.7%) had antibodies against C. burnetii,
suggesting a negligible role of these animals in transmission of
Q fever on Cayenne Island. Seven dogs had a positive sero-
logic results, but only two of them belonged to patients. All
cats were seronegative. Of the 361 wild animals tested, four
rodents, five marsupials, and one bird had C. burnetii antibod-
ies. All batrachians and chiropters were seronegative. No
arthropods were tested, but increased tick bites were not

found in patients. Coxiella burnetii DNA was not detected in
the lung, liver, or blood of any wild animals tested. However,
this study found a strong correlation between the incidence of
Q fever and the precipitation rate, with a lag of 1–3 months,
and an interruption of contamination during the dry season.
The correlation between incidence of Q fever and monthly
rainfall was statistically significant. Living near the forest was
found to be a risk factor, as was frequently seeing bats, mar-
supials, or wild mammals near the house. Owning an air-
conditioned vehicle and performing terracing work near the
house were also identified as statistically significant risk fac-
tors. The activities of gardening and working in the building
trade or public work were others risk factors. Since this study,
no other study has been found in the published literature
regarding the risk factors and reservoirs of Q fever in French
Guiana. As a consequence, identifying the animal reservoir
remains critical for our understanding of Q fever epidemiol-
ogy and for organizing the future prevention of this disease in
French Guiana.

CONCLUSIONS

We have reviewed the main aspects of Q fever in French
Guiana. These different elements illustrate that Q fever in this
country shows an atypical profile in terms of its epidemiology,
clinical presentation, and environmental source. The outbreak
of 1996 appears to be ongoing because the incidence has con-
tinued to increase to the highest rate ever reported in the
literature. Moreover, the atypical immune response of Q fever
patients in this country, including higher levels of phase I
immunoglobulin, obliged us to reanalyze the accuracy of cur-
rent criteria for the definition of Q fever endocarditis and
vascular infections. These particular characteristics seem to be

Table 3

Genotypes of Coxiella burnetii described worldwide*

*Genotypes that have been found in two or more countries are in bold. MST = multispacer sequencing type.
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linked to the presence of a single clone (genotype 17) circulat-
ing in Cayenne, French Guiana, which has not been found
elsewhere. The genomic study of this strain remains to be
performed, which would help identify virulence determinants.
Genomic study would also enable development of a specific
quantitative polymerase chain reaction, which would provide a
good diagnostic tool for clinicians in this region.
Identification of the animal reservoir of Q fever in French

Guiana is also a crucial point that remains to be elucidated.
Previous epidemiologic studies have helped define some risk
factors, leading to the hypothesis of a wild reservoir, but new
surveys among wild animals living in the surrounding hills of
Cayenne have yet to be performed. Identifying the environ-
mental source of Q fever will increase understanding of the
wild lifecycle of C. burnetii and enable development of
efficient prevention tools to fight this emerging disease in
French Guiana.
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