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Antibiotic treatment in pneumonia due to Q fever

V Sobradillo, R Zalacain, A Capelastegui, F Uresandi, J Corral

Abstract
Background Whether Q fever responds
better to doxycycline or erythromycin is
unknown.
Methods The efficacy of doxycycline
and erythromycin in the treatment of
pneumonia due to Q fever was assessed
in a prospective, randomised, double
blind study of 82 patients with a diag-
nosis of pneumonia and features sugges-
tive of Q fever infection; 48 proved to
have Q fever. Of the 48, 23 received
doxycycline 100 mg twice a day and 25
patients received erythromycin 500 mg
six hourly, both for 10 days.
Results Both treatment groups had
similar demographic characteristics.
Fever showed a more rapid reduction in
the doxycycline group (3(1-6) days versus
4 3(2) days). Side effects were observed in
two patients receiving doxycycline com-
pared with 11 patients receiving eryth-
romycin (p < 0-01). No differences were
observed in other clinical or radiological
measures. By day 40 the chest radio-
graph was normal in 47 of 48 patients.
Conclusion The results demonstrate
the self limiting and benign nature of
most cases of pneumonia due to Q fever.
Doxycycline was more effective than
erythromycin.
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Q fever is a frequent cause of pneumonia in
the Basque Country.'2 Diagnosis is usually
made retrospectively and treatment is usually
with erythromycin to ensure cover also for
Mycoplasma pneumoniae and Legionella
pneumophila. Erythromycin has been shown to
be ineffective in vitro against Q fever,3 al-
though clinical efficacy in vivo has been sug-
gested.45 Our retrospective study suggested
that doxycycline might be more effective than
erythromycin in the reduction of fever in
pneumonia due to Q fever.2
This study was undertaken to compare the

efficacy of doxycycline and erythromycin in
the treatment ofQ fever pneumonia.

Methods
The study was carried out from January to
June in 1987 and 1988 at the Cruces and
Galdacano hospitals. This period was chosen
because earlier studies had showed that over
90% of pneumonia due to Q fever in our
region occurred in the first six months of the
year.2

PATIENTS
We included in the study patients with
radiological evidence of consolidation
associated with fever (.>37.5°C) and aged
under 40 years, with at least two of the follow-
ing criteria: (a) absence of cough or produc-
tive cough with mucous sputum, (b) absence
of pleural pain, (c) myalgia or headache, (d)
white blood count < 12-0 x 109/1.
Three samples of blood serum were ob-

tained: at admission, and after three and six
weeks. A diagnosis of Q fever was based on a
fourfold increase in phase II Coxiella burnetti
antibody titre assayed by complement fixation
at the third or sixth week, or a stable titre
) 1/128.2 Complement fixation tests for
Mpneumoniae and L pneumophila are also
carried out on these samples.

Exclusion criteria were: treatment with
doxycycline or erythromycin before admis-
sion, absence of pneumonia due to Q fever
and loss of the patient to follow up.

TREATMENT
Patients were randomised by means of ran-
dom table numbers to receive either doxycy-
cline (Vibracina, Pfizer Pharmaceutical, Spain)
100 mg intravenously followed by oral doxy-
cycline 100 mg every 12 hours or eryth-
romycin lactobionate intravenously 500 mg
six hourly followed by erythromycin stearate
orally (Pantomicina, Abbott Pharmaceutical,
Spain) 500 mg every six hours. Intravenous
treatment was given until 24 hours after the
fever had disappeared and was followed by
oral administration until completion of 10
days' treatment. Both drugs were obtained
from the Pharmacy Service of Cruces Hosp-
ital and were administered in a double blind
fashion. Informed consent was obtained from
the subjects.

CLINICAL MONITORING AND ASSESSMENT
Liver function tests and full blood cell counts
were performed before and after antibiotic
treatment. Blood samples were obtained for
culture at admission. Chest radiographs were
obtained at admission and on days 5, 10, 20
and 40. All patients were monitored daily for
adverse drug reactions and a daily record kept
of their physical findings and temperature
measurement between 7 and 8 am. Cough and
production of sputum, collected in a num-
bered flask, were also recorded.
Three groups were defined by radiographic

assessment: group 1-less than 25% reduction
of the lung fields; group 2-infection of 25-
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Table 1 Comparison of details ofpatients at admission
with Qfever pneumonia treated with doxycycline or
erythromycin

Doxycycline Erythromycin

Number 23 25
Mean (SD) age (years) 26-7 (7-2) 25-6 (7-7)
Sex (M:F) 19:4 18:7
Year 1987/1988 7/16 7/18
Previous antibiotic* 8 10
Cough or productive cough 18 22
Expectoration 9 5
Myalgia 19 16
Headache 20 22
Crackles 10 13
Bilateral chest radiograph 6 2
Pleural effusions 1 0
Mean (SD) leucocyte count

( x 109/1) 8 1 (2-3) 8-2 (1-8)
Altered liver functiont 6 8
Pao2 < 9 3 kPa 1 1

*16 patients treated with amoxicillin, one with lincomycin,
one with tobramycin.
tlncreased activity of one or more enzymes.
Pao2, arterial oxygen tension.
All differences were non-significant.

50% reduction of the lung fields; group 3-
more than 75% reduction of the lung fields.

Chest radiographs were read independently
by two physicians. Discrepant results were
reviewed jointly until agreement was reached.

STATISTICAL ANALYSIS
On the basis of our retrospective study,26 we
calculated that 47 patients were needed to
obtain a power of 90% at the level of
p = 0 05, provided that the mean (SD) dif-
ference in the number of days with fever
between the two antibiotic treatments was 1-2
([-4) days.

Statistical analysis was performed by the
x 2 test for discrete variables and the
Mann-Whitney U test for continuous vari-
ables, p < 0 05 being considered significant.

Table 2 Clinical response in patients with Qfever pneumonia treated with doxycycline
or erythromycin (mean (SD) values)

Doxycycline Erythromycin
(n = 23) (n = 25) p

Fever (C)
Before treatment 38-7 (0 67) 39 0 (0 82) NS
Days after start of treatment

1 38-1 (0-91) 38-6 (0 86) NS
2 37-4 (0-82) 38-0 (0 86) 0-05
3 36-9 (0-66) 37-5 (0-93) 0-05
4 36-5 (0 45) 37 0 (0-83) 0 05
5 36-4 (0-45) 36-7 (0 52) NS

Duration of symptoms before and after
start of treatment (days)

Fever
Before 4-3 (1-9) 4-0(1-6) NS
After 3-0 (1-6) 4-3 (2-0) 0-05

Cough
Before 2-5 (1 9) 2 6 (2-1) NS
After 4-2 (1-2) 4-0 (1-9) NS

Expectoration
Before 2-4(1-7) 4-2(1 9) NS
After 2 5 (1-0) 2-6(2-3) NS

Myalgia
Before 4-8 (1-6) 40 (1-8) NS
After 32(20) 34(1 6) NS

Headache
Before 4-0 (1-7) 3-4(1-9) NS
After 32(1-5) 3 5(1-8) NS

Crackles
After 4-0 (2 0) 4-1 (1-9) NS

Results
A total of82 patients initially entered the study:
27 in 1987 and 55 in 1988. A definite diagnosis
of pneumonia due to Q fever was made in 48
patients, and the results of this group are
reported. In 46 cases the diagnosis was based
on a fourfold increase in phase II C burnetti
antibody titre and in two cases on the presence
of steady titres (> 1/256). Thirty patients were
excluded because their pneumonia was not
caused by Q fever, and four patients (two in the
doxycycline group and two in the erythromycin
group) were lost to follow up.
Of the 48 patients with Q fever pneumonia,

23 received doxycycline and 25 erythromycin
(table 1). There were no significant differences
between the groups with regard to age, sex,
previous antibiotic therapy and clinical,
radiological, and laboratory findings. Blood
cultures were negative in all cases.

CLINICAL RESPONSE
Symptoms before treatment were similar in the
two groups (table 2). After the start of treat-
ment, fever reduced more rapidly in the group
receiving doxycycline, with significant differ-
ences appearing on the second day of treat-
ment. The mean (SD) differences in the reduc-
tion in fever were present in the patients
without expectoration (doxycycline 2 9 (1-3)
days after start offever versus erythromycin 4-4
(2 3) days; p < 0-05).

RADIOLOGICAL RESPONSE
The radiological outcome did not differ be-
tween the treatment groups. After 10 days of
treatment three quarters of the patients had
substantial clearing of the chest radiograph
(groups 2 and 3). After 40 days only one patient
still showed consolidation.

ADVERSE EFFECTS
Eleven patients treated with erythromycin
complained of gastrointestinal discomfort,
epigastric pain, or nausea and vomiting com-
pared with only two patients receiving doxycy-
cline (p < 0-01). In nine of the 11 patients
receiving erythromycin the gastrointestinal
adverse effects occurred while on intravenous
treatment. In no case was treatment discon-
tinued.

PNEUMONIA NOT DUE TO Q FEVER
Of the 29 patients without Q fever who com-
pleted treatment, two had pneumonia due to
M pneumoniae; no diagnosis was reached in the
other patients. Of these, 16 received doxycy-
cline and 11 erythromycin. No differences in
clinical outcome or radiological course were
seen between the two groups.

Discussion
Assessment of the effectiveness of antibiotic
treatment in pneumonia is difficult, especially
in self limited forms such as Q fever, since they
frequently resolve without treatment and diag-
nosis is usually made late.278 Thus patients for
such studies have to be selected by clinical and
epidemiological criteria. These criteria are
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nevertheless adequate as 58-5% of the patients
included in our protocol had a definite diagnosis
of Q fever. Our study showed that doxycycline
reduced the period of fever faster than eryth-
romycin, though it did not affect the overall
resolution time. This confirms the findings of
our earlier retrospective study.2 Powell et al,9 in
a prospective and randomised study, compared
tetracycline with placebo in the treatment ofQ
fever and found a faster decline of fever with
tetracycline ([-7 versus 4 1 days) with a similar
febrile period before treatment (4-7 versus 4-2
days). The results with placebo are similar to
our results with erythromycin, whereas the
decline of fever in patients treated with tetracy-
cline is faster than in our patients treated with
doxycycline. This difference may be due to the
different selection of patients as Powell et al
included patients with acute Q fever in whom
the incidence of lung infection was unknown.
Other retrospective studies comparing tetracy-
clines and penicillin or in which no antibiotic
treatment was used""'2 have shown similar
results, though in all these studies the acute Q
fever infection finally resolves, thus confirming
the self limiting nature of this condition.
Our results suggest that no change in the

therapeutical approach to community acquired
pneumonia is needed. The most common
organisms causing this type of pneumonia are
Streptococcus pneumoniae, M pneumoniae and
L pneumophila, while C burnetti accounts for
less than 4% of all diagnosed cases.3 14 Eryth-
romycin has extensive coverage for the com-
mon pathogens and should continue to be the
antibiotic of first choice,'5 though Q fever
infection may cause delayed complications,
especially endocarditis, that are associated with
appreciable mortality.8 There is no evidence
that treating the acute stage may prevent the
development of a chronic stage, but it seems
reasonable to treat acute infection with effective
antibiotics such as doxycycline, even in cases
where the diagnosis has been delayed.
We believe that in areas with a high

prevalence of Q fever pneumonia,"16 when
strict epidemiological and clinical criteria are
applied, doxycycline can be used as the first
choice antibiotic. In our study in this selected
group of patients the results in cases of

pneumonia not due to Cburnetti were similar to
those obtained with erythromycin. An addi-
tional advantage of doxycycline is the lower
frequency of side effects, although the pos-
sibility of a lower incidence of gastrointestinal
discomfort might have occurred if eryth-
romycin ethylsuccinate had been given orally.'7
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