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Community-acquired pneumonia (CAP) remains, at the
end of the 1990s, a frequent and life-threatening infec-
tion in young children, elderly individuals and immuno-
suppressed patients [1–4]. Streptococcus pneumoniae is
the leading identified cause of CAP in hospitalized pa-
tients [5, 6] and in patients investigated in the community
[6–9]. However, extensive microbial investigations lead to
the identification of a pathogen in less than one half of the
immunocompetent patients admitted to hospital [5] or tre-
ated in the community [7–9] and there are usually no spe-
cific clinical or radiological features which suggest with
confidence the aetiological agent involved in CAP [2, 3,
10]. In addition, an increasing proportion of S. pneumo-
niae with decreased susceptibility to penicillin has been
reported in European countries [11]. Despite an increasing
availability of new oral broad-spectrum drugs, antibiotic
therapy for CAP remains a critical issue [2, 4, 10].

General practitioners (GPs) have to consider the need
for hospital admission and for biological and radiologi-
cal investigations in patients with CAP, and they have to
initiate antibiotic therapy for out-patients and evaluate the
outcome under therapy. In contrast to numerous and ex-
tensive studies on the management and outcome of hospi-
talized patients with CAP [2–5, 12–14], few studies have
addressed the management of nonhospitalized patients
with CAP [10].

We therefore set up a group of GPs in the Auvergne,
France, to assess routine management of patients with
CAP treated outside hospital. We report the results of a 14
month survey focused on the antibiotic therapy for non-
hospitalized patients with CAP.

Methods

Formation of a group of GPs

The study was conducted with GPs in the Puy-de-Dôme,
Auvergne, a central and predominantly rural province in
France. In January 1993, the infectious diseases ward of
the Regional University Hospital in Clermont-Ferrand,
sent a letter to all the GPs registered at the Puy-de-Dôme
Local Medical Council, inviting them to participate in a
prospective survey of the routine management of ambula-
tory patients with CAP.

Ninety-five (15%) GPs agreed to participate in this
study and, during the 14 month study period, to report
every case of CAP fulfilling the case definition. They were
all volunteers and did not receive any financial remunera-
tion.
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ABSTRACT: A prospective survey involving a group of 95 general practitioners
(GPs) in France was conducted to describe antibiotic therapy prescribed for out-
patients with community-acquired pneumonia (CAP).

A total of 173 cases of CAP, defined by the association of fever and pulmonary focal
crackles and/or radiological changes consistent with a pulmonary infection, were
reported between February 1993 and March 1994: 84 males and 89 females (mean
age: 48 yrs) of whom 45% had no underlying disease. Nineteen (11%) were immedi-
ately hospitalized and the remaining 154 out-patients were treated without microbio-
logical investigation.

First-line antibiotic therapy was amoxicillin or amoxicillin-clavulanic acid combi-
nation (57%), a first or second generation cephalosporin (12%), ceftriaxone (8%),
oral broad-spectrum cephalosporin (3%), a macrolide (16%), a tetracycline (1%) and
a fluoroquinolone (2%). A total of 120 (78%) patients recovered with no change in
treatment and 34 (22%) patients failed to improve: 18 were hospitalized and 16 had a
second-line therapy, mainly a macrolide or a quinolone. Five patients died at hospital.
The overall mortality was 3%, and 14% in hospitalized patients.

Empirical therapy using a betalactam to target a presumed pneumococcal infec-
tion, in agreement with European guidelines, is appropriate for out-patients with
mild lobar community-acquired pneumonia.
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Case definition

A CAP was defined as the acute onset of fever (central
temperature >38.5°C) with focal crackles on chest exami-
nation and/or radiological changes consistent with a pul-
monary infection, in patients >3 yrs of age, living in the
community (including residential institutions), and who
had not been hospitalized during the week before the
diagnosis of acute pneumonia. Patients with suspected
aspiration pneumonia were excluded from the study.

Study monitoring

A two-part questionnaire was designed for the GPs to
complete at different stages in the management of pati-
ents with CAP. In the first part, the demographic cha-
racteristics and medical history of patients (underlying
disease, specific risk factors, recent vaccination against
influenza and pneumococcal infections) were reported
along with the clinical features of the episode of pneu-
monia and the initial decisions taken by the GP: hos-
pitalization of the patient, biological, radiological, and/or
microbial investigations performed (including blood cul-
ture, sputum examination and serological testing), and
treatment offered: monotherapy or combination therapy,
doses, route of administration, prescribed duration of tre-
atment.

The second part focused on the follow-up of the pati-
ent and the outcome of pneumonia under treatment. The
results of investigations and clinical outcome, including
the duration of treatment and the number of days off work
and the use of additional or alternative treatment, were
recorded. The completed forms were sent to the principal
investigator for the patient to be included in the study.

Every month, a letter was sent to all the GPs informing
them of the progress of the study and the GPs also made a
monthly return of number of cases diagnosed and inclu-
ded in the study. During the study period, from February
1, 1993 to March 30, 1994, GPs were contacted on a regu-
lar basis to collect any missing data and confirm that all
cases of CAP had been reported. Regular meetings were
organized to improve the monitoring of the study and the
communication between all investigators.

Statistical analysis

The data were rendered anonymous, and then check-
ed, stored and analysed in Epi Info (USA Inc., GA, USA)
[15]. Out-patient groups were defined by whether their
initial therapy was narrow spectrum antibiotics such as
amoxicillin, first generation cephalosporins or macrolides,
or broad-spectrum agents such as amoxicillin-clavulanic
acid combination, second or third generation cephalos-
porins, or fluoroquinolones. Age groups of patients were
defined as follows: <16 yrs, 16–65 yrs and >65 yrs. The
Chi-squared test was used to compare proportions and the
Student t-test to compare quantitative variables. 

Results

From February 1, 1993 to March 31, 1994, 201 cases of
CAP were reported. Twenty eight cases were excluded

from the analysis: six patients were <3 yrs of age, five
cases did not fulfil the case definition of CAP, and infor-
mation on initial management or follow-up of 17 patients
was missing.

A total of 173 (86%) CAPs meeting the criteria were
included in the study: all patients had fever and crackles
disclosed by their GP and/or radiographic evidence of
pneumonia. One hundred and fifty five patients (90%)
patients had radiologically confirmed pneumonia.

Frequency and seasonality of CAP

The mean number of CAPs reported by participating
GPs during the study period was 1.8 cases per GP and
the average number was 1.72 cases of CAP per GP during
the first 12 months of the study. Twenty two (23%) GPs
did not report any cases and 49 (52%) GPs reported one
or two cases during the study. There was a seasonal dis-
tribution in the number of CAPs: 62 (36%) CAPs were
reported from December to February and 30 (17%) CAPs
from June to August.

Patients

There were 84 male and 89 female patients (male:fe-
male sex ratio = 0.94) whose mean±SD age was 48±25  yrs
(range: 3–93). Mean age did not significantly differ be-
tween male and female. Twenty eight (16%) CAPs were
reported in patients <15 yrs, 56 (32%) in patients >65 yrs.
Sixty eight (39%) patients were in employment, 65 (37%)
retired, 30 (17%) school-children or students and 10 (6%)
unemployed. One hundred and sixty three (94%) patients
were living at home, alone (13%) or with other members
of the family (81%); seven (4%) were living in residential
institutions and 3 (2%) with relatives.

The underlying diseases of the patients are presented
in table 1. No patients were reported to have a human
immunodeficiency virus (HIV) infection or a drug-related
cause of immunosuppression. Forty six (27%) patients
had been immunized against influenza (mean age: 70 yrs)
and three (2%) patients >65 yrs with a history of cardio-
pulmonary disease had been immunized against pneumo-
coccal infection.

Initial management

At presentation, all patients had acute fever (mean
temperature = 39.1°C, range: 38.5–41.1°C) and 74 (43%)
patients had constitutional symptoms (sweating, shiver-
ing and myalgia). Initial pulmonary symptoms included
nonproductive cough (48%), productive cough (40%),
thoracic pain (44%), and increased breathlessness (43%).

Initial chest examination detected pulmonary crackles
in 131 (76%) patients, other abnormal chest signs in seven
(4%) and was reported as clear in 35 (20%) patients. Ex-
trapulmonary symptoms included gastro-intestinal symp-
toms in 12 (7%) patients and upper respiratory symptoms
in 11 (6%). At presentation, one patient was shocked with
systolic hypotension, 26 (15%) were breathless at rest and
four (2%) had altered levels of consciousness.
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Nineteen (11%) patients were hospitalized following
initial clinical examination. They were more likely to live
alone (p=0.005), to be retired (p=0.054), to have a previ-
ous cardiac history (p=0.059), to have pulmonary crackles
(p=0.014) and to have a dyspnoea with effort (p=0.019)
or a dyspnoea at rest (p=0.0003).

No blood culture or sputum examination was perfor-
med in the remaining 154 out-patients.

A total of 100 (65%) out-patients had a chest radio-
graph before antibiotic therapy: these patients were more
likely to be younger (p=0.002), to live in Clermont-Fer-
rand (p=0.0034) and to have pulmonary crackles (p=
0.033). Chest radiographs disclosed unilobar alveolar
consolidation in 83 patients, unilateral multilobar alveo-
lar consolidation in two, bilateral alveolar consolidation
involving three lobes in two, and bilateral interstitial pat-
tern in eight. A pleural effusion was suspected in five
patients, and four patients had an initial normal chest radi-
ograph.

In 48 (31%) out-patients laboratory tests were perfor-
med providing a leucocyte count >15,000 cells·mm-3 in 40
patients. In addition, erythrocyte sedimentation rate (ESR)
or C-reactive protein (CRP) were found elevated in all 34
patients tested.

First-line antibiotic therapy

First-line antibiotic therapy was a monotherapy in 143
(93%) patients and a beta-lactam for 115 (75%) patients
(table 2). Antibiotic therapy was mainly prescribed via the
oral route. Of 33 patients treated with amoxicillin alone,
oral amoxicillin was prescribed in 20 (60%) and the intra-
muscular form in 13 (40%). Of 55 patients treated with
amoxicillin-clavulanic acid combination, the oral form
was prescribed in 51 (93%) patients and the intravenous
form in four (7%).

A narrow spectrum antibiotic was prescribed for 67
(44%) patients and a broader spectrum agent for 87 (56%)
patients. The age of the patients, a previous history of
cardiopulmonary diseases and radiological features were
not identified as predictors for the antibiotic selection.
However, antibiotic selection was significantly associated
(p=0.007) with the results of the initial chest examina-
tion. Out-patients with crackles at presentation were more
likely to be treated with a broad-spectrum antibiotic (65%:
73 out of 113) than patients with no crackles (35%: 40  out
of 113; odds ratio (OR) = 1.89, 95% confidence interval
(CI): 1.2–2.9). Out-patients with crackles were treat-ed
with amoxicillin-clavulanic acid combination (n=41), a
second or third generation cephalosporin (n=20), a qui-
nolone (n=3) or a combination therapy (n=9) and 40 other
patients with crackles were treated with amoxicillin (n=
21), a macrolide (n=14) or a first generation cephalosporin
(n=5). In addition, patients with a lobar alveolar consoli-
dation on initial radiographs were more likely to be tre-
ated with broad-spectrum agents than patients with other
radiological features (p=0.09, OR = 1.27, 95% CI: 0.9–
1.7).

Evaluation and outcome of the patients

A clinical evaluation was performed by GPs at different
times during the follow-up of the patients. All out-patients
were re-examined during the 2–4 day period following the
initiation of treatment.

First-line antibiotic therapy was unchanged in 120
(78%) patients. On average, no patient had fever beyond
3.5±2.1 days. In addition, constitutional and pulmonary
symptoms progressively improved in 98 patients. How-
ever, 21 of these 120 (18%) patients had new clinical
features including sputum in 10, pulmonary crackles in
seven, and thoracic pain in three when they were first
re-examined. Forty seven of these 120 (39%) patients had

Table 1.  –  Underlying diseases in 173 patients with com-
munity-acquired pneumonia reported by a group of 95
general practitioners, France, February 1993 to March
1994

Patients*
Underlying diseases n %

No previous medical history
Pulmonary diseases

Chronic pulmonary obstructive disease
History of acute pneumonia
History of pulmonary tuberculosis
History of pulmonary embolism
Bronchial cancer

Cardiovascular diseases
Ischaemic heart disease/cardiac failure
Hypertension
Rhythm abnormalities and vavulopathy
Arterial or venous insufficiency

Other medical history
Diabetes mellitus and thyroid disorders
Breast cancer
Neuropsychiatric disorders
Hodgkin disease/anaemia
Liver cirrhosis
Others

78
40
19
11
7
2
1

50
20
16
8
6

43
13
8
8
5
4
5

45
23
11
6
4
1
0.6

29
12
9
5
3

25
8
5
5
3
2
3

*: Some patients have multiple diseases.

Table 2.  –  First-line antibiotic therapy for 154 out-patients
with community-acquired pneumonia, France, February
1993 to March 1994

Out-patients
Initial therapy n %

Monotherapy
Amoxicillin
Amoxicillin-clavulanic acid combination
First/second generation cephalosporin
Oral broad-spectrum cephalosporin
Ceftriaxone
Macrolide
Fluoroquinolone
Tetracycline
Chloramphenicol

Combination therapy
Amoxicillin-clavulanic acid + macrolide
Amoxicillin-clavulanic acid + quinolone
Amoxicillin + aminoglycoside
Second generation cephalosporin + 
macrolide
Second generation cephalosporin + 
chloramphenicol
Total

143
33
49
17
4

12
23
3
1
1

11
4
2
1
3

1

154

93
23
34
12
3
8

16
2
1
1
7
3
1
1
2

1

100
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a chest radiograph during follow-up. A second radio-
graph was performed for 42 patients and the comparison
showed an improvement in 36 patients. In 26 patients, in-
tramuscular or intravenous antibiotic therapy was switch-
ed to an oral route.

Second-line antibiotic therapy

Thirty four (22%) out-patients were hospitalized or had
a second-line therapy. They all had persistent fever, cough,
constitutional symptoms or thoracic pain and new clinical
features occurred in 27 patients: cough in six, focal pul-
monary crackles in 15, shock in six, and constitutional
symptoms in eight.

Eighteen (nine males, nine females, mean age 60 yrs)
were hospitalized: they were more likely to be older (p=
0.016) and to have a history of cardiac failure (p=0.007)
than others. These patients had been treated with the
amoxicillin-clavulanic acid combination (n=11), a macro-
lide (n=3), or ceftriaxone (n=4). They were treated at hos-
pital with an intravenous combination of a beta-lactam
and a macrolide or a fluoroquinolone.

A chest radiograph was performed in 12 (70%) out-
patients who failed to improve, showing alveolar conso-
lidation in 10 (associated with a pleural effusion in two
patients), and an interstitial pattern in two. Four patients
tested had an increased leucocyte count.

Sixteen out-patients received a second-line therapy pre-
sented in table 3.

Final evaluation

Mean±SD duration of antibiotic therapy for the 136 out-
patients was 13.7±5.8 days (range: 5–40 days), longer
(p=0.0003) in patients who received a second-line ther-
apy (16.7 days) than others (9.6 days). Mean±SD duration
of treatment beyond apyrexia, was 9.6±5.4 days. Mean± SD

duration off work, available for 58 (85%) employed
patients was 14.8±10.3 days (range: 0–50 days). Five pa-
tients (three males, two females, mean age 76 yrs) with a
previous history of cardiac and/or pulmonary disease died
at hospital. The overall mortality rate for CAP was 3%
(95% CI: 0.4–5.3%) in the population study and 14%
(95% CI: 2.4–24.5) in hospitalized patients.

Discussion

Initial treatment for CAP was predominantly a beta-lac-
tam (amoxicillin 23%, amoxicillin-clavulanic acid com-
bination 34%) and a few patients were treated with a
macrolide. Patients with focal crackles were more likely
to be treated with a broad-spectrum antibiotic. This empi-
rical strategy is consistent with French [16, 17], other
European [18–19], and North American guidelines [20,
21], which all recommend targeting pneumococcal infec-
tion.

Over three quarters of out-patients recovered with no
change in initial therapy, but the average duration of ther-
apy (13.7 days and 9.6 days beyond apyrexia) is longer
than that recommended (5–10 days for a mild pneumo-
coccal pneumonia). A shorter duration may improve com-
pliance, reduce the cost and the likelihood of side-effects
related to the drugs. The optimal timing for sequential
therapy (switch from parenteral to oral therapy) has to
be defined, but implies that adequate tissue and serum lev-
els are achieved through an oral route [16, 20]. Taking
account of the increasing prevalence of pneumococcal
strains with decreased penicillin sensitivity [22, 23], 3
g·day-1 of oral amoxicillin for patients with CAP has been
recently recommended in France [24]. However, assess-
ment of the local prevalence of pneumococcal resistance
in CAP would be of relevance for appropriate clinical
decision-making in the future.

Twenty two per cent of out-patients failed to improve
within the days following therapy, leading to the hospitali-
zation of those who were old or had a history of cardiores-
piratory diseases and to the prescription of a second-line
therapy (mainly a macrolide or a quinolone) for the rem-
aining patients. Although extrapulmonary pneumococcal
infections (i.e. sinusitis, pulmonary abscess or empyema)
may cause persistent fever, inappropriate treatment may
be due to either a resistant aetiological agent (e.g. S.
pneumoniae with decreased sensibility to penicillin or
Haemophilus sp. secreting a betalactamase), or an agent
unresponsive to the drug used (e.g. intracellular bacteria,
viruses). In addition, Mycobacterium tuberculosis or Pne-
umocystis carinii may cause CAP and noninfectious dis-
eases may mimic pneumonia [25].

Radiographs may help GPs in detecting sinusitis, emp-
yema, pulmonary abscess, tuberculosis or P. carinii pneu-
monia. However, the aetiological agent responsible for an
"apparent failure" of the therapy is difficult to identify,
even with extensive investigations which would require
hospitalization. Therefore, guidelines suggest a switch to
or the addition of a macrolide when patients do not im-
prove on a beta-lactam. This recommendation has been
implemented for out-patients who could be safely treated
at home.

The overall hospitalization rate (21%) is consistent with
previous studies [7, 11], except one conducted in Finland
where the hospitalization rate was 42% [26], and our
study outlines the impact of the familial and medical envi-
ronment of the patients in the hospitalization decision, as
reported in the recent studies [27–30]. The overall morta-
lity rate (3%), consistent with the characteristics of the
population study and the high proportion of mild pneumo-
nia, is in agreement with previous reports [31, 32].

Studies designed to assess routine management of pati-
ents with CAP may benefit from a specific case definition

Table 3.  –  Switch to second-line therapy in 16 out-pati-
ents with community-acquired pneumonia, France, Feb-
ruary 1993 to March 1994

First-line therapy Second-line therapy Patients
n

Amox

Amox-Clav

First generation ceph
Third generation ceph
Amox-Clav + Macrolide
Amox + Aminoglycoside

Macrolide
Amox-Clav
Third generation ceph
Tetracycline
Macrolide
Amox + macrolide
Quinolone
Amox-Clav
Amox-Quinolone
Amox-Clav + Ceph
Quinolone + Pris

4
1
1
1
3
1
1
1
1
1
1

Amox: amoxicillin; Clav: clavulanic acid; Ceph: cephalosporin;
Pris: pristinamycine.
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to exclude acute bronchitis and acute exacerbation of
chronic bronchitis. However, there is no definite case de-
finition: chest examination may be inconclusive and evi-
dence of pneumonia would therefore require radiological
confirmation which may be difficult to perform in out-
patients. Focal pulmonary crackles were used as a clini-
cal criterion since they achieved a high likelihood ratio
against the radiographic reference standard [33]. An ad-
ditional criterion, such as antibiotic prescription, would
not have improved the case definition since antibiotics are
often prescribed for patients with bronchitis in France.

The low reported number of CAP per GP (1–2 cases·yr-1)
suggests that cases of CAP may have been missed [7, 8,
26]. Patients with chronic cardiopulmonary diseases, can-
cer, organ transplant or HIV infection, at increased risk of
developing pneumonia, are more likely to be managed in
France by specialists as out-patients or to be hospitalized.
Cases of CAP may have been unreported in the elderly
since fever may be absent [34], and chest examination may
be inconclusive. Without radiographic confirmation these
cases were not included in the study.

This study, designed to provide information on the rou-
tine management of out-patients with community-acquir-
ed pneumonia, shows that general practitioners implement
national recommendations for therapy and that 80% of
patients are treated as out-patients, suggesting the key role
of general practitioners in France in managing immuno-
competent out-patients with mild pneumonia. Therefore,
the evaluation of their therapeutic practice is warranted.
Future guidelines for the management of out-patients with
community-acquired pneumonia should take account of
the limited resources of general practitioners for their cli-
nical and therapeutic decisions.
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