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Abstract Sixty-six cases of Q fever in adults, serologi-
cally confirmed by indirect immunofluorescence, were
studied to analyze the epidemiological, clinical and
therapeutic aspects of the disease. Eighty-three percent
of the patients were male, and the mean age was 44.7
years. Contact with animals was recorded in 24 patients.
The main clinical form of presentation was pneumonia
(37 cases); eight patients had hypoxia, and five had
respiratory failure. The empirical treatment consisted of
macrolides in 36% of cases. Evolution was favorable in
all cases.

Introduction

Q fever is a worldwide zoonosis caused by Coxiella
burnetii. Its most common reservoirs are cattle, sheep and
goats, and infection in humans occurs mainly after
inhalation of contaminated aerosol particles of dust, earth
or feces [1, 2]. Its characteristic clinical polymorphism
leads to acute-form manifestations; chronic forms, espe-
cially endocarditis, are less frequent, but have a higher
mortality rate [2].

Despite the fact that the zoonosis is endemic in many
regions, there are few clinical references to Q fever; thus,
we decided to review a series of 66 patients with the
diagnosis of Q fever treated at our hospital.

Materials and Methods

The study was conducted at the Corporaci� Parc Taul� de Sabadell
hospital in the province of Barcelona, Spain, from 1989 to 1999. The
serologic inclusion criteria were as follows: (i) seroconversion, defined
as the detection of specific antibodies against the phase II Coxiella
burnetii antigen with ‡1/160 titres in the convalescence phase and
negative serology in the acute phase; (ii) a fourfold or higher increase
of titres between the acute phase and the convalescence phase; or (iii)
single ‡1/160 titres (the cut-off point was determined after a
seroprevalence study carried out in our area; results presented in part
by SF at the VII Congreso SEIMC 1996 in M�laga, Spain).

Indirect immunofluorescence with phase II antigen pre-fixed on
slides (Coxiella burnetii - Spot IF; bioM�rieux, France) was used to
detect Coxiella burnetii antibodies. Serological tests for Mycoplas-
ma pneumoniae, Legionella pneumophila and Chlamydia pneumo-
niae were also performed. Patients with single positive titres ‡1/
160 for Coxiella burnetii were excluded from the study if they
showed seroconversion for Mycoplasma pneumoniae, Legionella
pneumophila or Chlamydia pneumoniae.

The following criteria were used to classify the clinical
presentation of infection: (i) the patient was considered to have
pneumonia if there was a lung infiltrate on chest radiograph; (ii)
hepatitis was identified if the patient’s aspartate aminotransferase
and/or alanine aminotransferase level(s) were more than twice as
high as the reference value in our laboratory (31 U/l), without lung
involvement; and (iii) isolated febrile syndrome was identified
when fever was present without lung and hepatic involvement or
other focus of infection.

Results and Discussion

During the 11-year study period, acute Q fever was
diagnosed in 66 adult patients, 55 of whom were male.
The mean age of the patients was 44.7 years€standard
deviation (SD) 17.9. Most of the episodes (62.1%) were
diagnosed in winter and spring. All patients resided in
urban areas and eight had recently stayed in a rural area.
Twenty-four of the patients reported having contact with
domestic animals.

The initial clinical presentation of Q fever was
pneumonia in 37 cases, hepatitis in 22, isolated febrile
syndrome in five, pleuropericarditis in one and acute
bronchial involvement in one. In three of the five patients
with isolated febrile syndrome the infection was pro-
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longed, i.e., >15 days. Table 1 shows the main clinical
manifestations and analytical data of the 66 cases.

Among the 37 cases with pneumonia, the most
frequent radiographic alterations were as follows: unilat-
eral in 34 cases, single lobe or single segment alteration in
32, and alveolar pattern in 32, with a slight predominance
of right (57%) and basal (51%) locations. Pleural effusion
was observed in two patients, and another patient had a
pulmonary cavity. Hypoxia was reported in eight patients
and five patients developed respiratory failure.

Seroconversion for Coxiella burnetii occurred in
27.3% of the cases, with single titres ‡1/160 in 48.5%
and a fourfold or higher increase of baseline titres in
24.2%. One patient showed seroconversion for both
Coxiella burnetii and Mycoplasma pneumoniae, and
another patient for Legionella pneumophila. A further
patient with a fourfold increase of baseline titres of
Coxiella burnetii showed seroconversion for Mycoplasma
pneumoniae. The initial antibiotic treatment varied
according to the clinical presentation (Table 2).

The mean duration of febrile episodes was 7 days (SD
3.2 days) for patients with pneumonia and 12.9 days (SD
5.7 days) for patients with hepatitis; fever lasted for more
than 15 days in six patients. Among the patients with
pneumonia, 86.5% were admitted to hospital, with an
average stay of 11.3 days (SD 8.5 days). In comparison,
59.1% of patients with hepatitis were hospitalized, and
they had a longer average stay (15.8 days, SD 8.4 days).
No patient died.

Q fever may appear in epidemic outbreaks or in
sporadic cases, such as those seen in our hospital. The
known environmental resistance of Coxiella burnetii
allows it to be transported far away from its original
source. This could account for the appearance of Q fever
cases in urban areas like ours, where an important
percentage of patients fails to report direct contact with
animals, and no clear seasonal predominance is found.

Seroprevalence studies conducted in Spain have found
that this disease appears more frequently in rural areas [3]
(where seropositivity may reach 82.3%) than in urban

Table 1 Main clinical manifes-
tations and analytical data of 66
cases of Q fever

No. (%) of patients

Pneumonia (n=37) Hepatitis (n=22) Othera (n=7) Total (n=66)

Main clinical manifestations

Fever 32 (86.5) 14/18 (77.8) 6 (85.7) 52/62 (83.9)
Headache 14 (37.8) 11 (50) 3 (42.6) 28 (42.4)
Arthromyalgia 16 (43.2) 10 (45.5) 1 (14.3) 27 (40.9)
Shivers 12 (32.4) 7 (31.8) 0 (0) 19 (28.8)
Digestive symptomsb 10 (27) 7 (31.8) 1 (14.3) 18 (27.3)
Coughing 15 (40.5) 2 (9.1) 1 (14.3) 18 (27.3)
Expectoration 12 (32.4) 0 (0) 0 (0) 12 (18.2)
Haemoptysis 6 (16.2) 0 (0) 0 (0) 6 (9.1)
Pleural pain 8 (21.6) 1 (4.5) 1 (14.3) 10 (15.1)
Dyspnoea 6 (16.2) 0 (0) 1 (14.3) 7 (10.6)
Hepatomegaly 7 (18.9) 8 (36.4) 1 (14.3) 16 (24.2)

Main analytical data

AST and/or ALT (>62 U/l) 17 (45.9) 22 (100) 1 (14.3) 40 (60.6)
GT (‡64 U/l) 14/33 (42.4) 14/21 (66.7) 1 (14.3) 29/61 (47.5)
AP (‡240 U/l) 9/34 (26.5) 7/18 (38.9) 1/6 (16.7) 17/58 (29.3)
Leukocytes (>11�10 9/l) 16/36 (44.4) 3/21 (14.3) 1 (14.3) 20/64 (31.2)
Platelets (<100�10 9/l) 2/35 (5.7) 4/20 (20) 0 (0) 6/62 (9.7)
Triglycerides (>150 mg/dl) 10/26 (38.5) 11/14 (78.6) 1/5 (20) 22/45 (48.9)
Sodium (‡130 mEq/l) 5/28 (17.8) 1/16 (6.2) 0/6 (0) 6/50 (12)

AST, aspartate aminotransferase; ALT, alanine aminotransferase; GT, gamma-glutamyl transpeptidase;
AP, alkaline phosphatase
a Other clinical presentations included isolated febrile syndrome (5), pleuropericarditis (1) and
bronchial involvement (1)
b Digestive symptoms included nausea and/or vomit, and/or diarrhoea, and/or abdominal pain

Table 2 Initial antibiotic treat-
ment administered to 66 pa-
tients with Q fever

Antibiotic No. (%) of patients

Pneumonia (n=37) Hepatitis (n=22) Othera (n=7) Total (n=66)

Macrolide 21 (56.8) 2 (9.1) 1 (14.3) 24 (36.4)
Doxycycline 1 (2.7) 6 (27.3) 1 (14.3) 8 (12.1)
Beta-lactam 7 (18.9) 5 (22.7) 4 (57.1) 16 (24.2)
Beta-lactam+macrolide 6 (16.2) 0 (0) 0 (0) 6 (9.0)
Other 1 (2.7) 2 (9.1) 0 (0) 3 (4.5)
No antibiotic 1 (2.7) 7 (31.8) 1 (14.3) 9 (13.6)

a Other clinical presentations included isolated febrile syndrome (5), pleuropericarditis (1) and
bronchial involvement (1)
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areas [4, 5] (where seropositivity ranges from 4.2% to
32.3%). In a seroprevalence study we conducted in the
area of our hospital, we detected 15.3% seropositivity at
titres ‡1/40 using the immunofluorescence technique for
Coxiella burnetii. In 4.2% of the cases, titres were ‡1/160.

The most frequent clinical presentation of Q fever is
febrile syndrome, either as a sole presentation or with
pulmonary and/or hepatic involvement [1, 2, 6].The
different clinical presentations could reflect different
properties of the causative Coxiella burnetii strains; the
form could also depend on the amount and route of
inoculation, the geographic area, host factors and/or the
study methodology [7]. The design of our study did not
allow us to conclude which clinical presentation occurs
most frequently in our area.

The general incidence of acute community-acquired
pneumonia caused by Coxiella burnetii is usually lower
than 6% [8, 9]. In Spain, the highest incidence is found in
the Basque region, with 18.8% [10]. Although the course
of disease is mild in most cases, between 7.3% and 15%
of patients will develop respiratory failure, and around
40% will present with hypoxia [8, 10].

Cavitary infiltrates are rare. Nevertheless, a cavitary
infiltrate was found on the chest radiograph of one of our
patients ; this pattern does not rule out Coxiella burnetii
as a possible etiology. Pleural effusion has also been
described in patients with Q fever. It occurred in two of
our patients, and in one series the incidence reached
17.6% [11]. Although expectoration is infrequent in
atypical pneumoniae, it has been found in around 15%
of patients in some series of pneumonia caused by
Coxiella burnetii [10, 11]. In half of our patients with
expectoration, hemoptysis also occurred.

Q fever with hepatic involvement presents as an acute
febrile syndrome with headache and alteration of the
patient’s general status; hepatomegaly is the only focal
sign, and hepatic biological parameters are only moder-
ately altered [12]. One of our patients had pericarditis.
Pericarditis caused by Coxiella burnetii is an infrequent
disease, but its incidence is possibly underestimated since
serological testing for Coxiella burnetii is generally only
included routinely in cases of recidivating pericarditis
[13].

Given the low number of specific symptoms and signs
of Q fever, the diagnosis is reached retrospectively by
serology. This explains why 13.6% of our patients were
not treated with antibiotics after being asymptomatic at
the time of diagnosis, and 28% of our patients received
treatment that was not specific for Q fever. While
doxycycline is the drug of choice for infections with
Coxiella burnetii, only 12.1% of our patients (most of
whom had hepatitis) were given this antibiotic. Macro-
lides were given to 73% of our patients with pneumonia
as initial treatment (either alone or in association with a
beta-lactam agent), with the intention of empirically
covering those germs that most frequently cause atypical
pneumonia in our area [9]. However, in areas where Q
fever is highly endemic, and when epidemiological data

supporting it are found, the empirical treatment of choice
is doxycycline.

The role of macrolides in the treatment of Q fever
pneumonia is controversial. Despite their ineffectiveness
in vitro, the macrolides seem to have a bactericidal effect
in vivo, and in our study, patients treated with a macrolide
actually did recover favorably. The decision to use
doxycycline instead of a macrolide to treat Q fever would
be based on the fact that doxycycline shortens the febrile
period rather than more effectively healing the infection
[14, 15]. The good in vitro activity of new quinolones
against Coxiella burnetii may change the empirical
treatment of atypical pneumonia in the future.
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