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ABSTRACT: This one year prospective multicentre study was designed to de
termine the incidence of community-acquired pneumonia in adults. It was car
ried out in primary health care centres and three reference hospitals, located 
in the 'Maresme' r egion (Barcelona, Spain) serving a population of 39,733 sub
j ects over 13 years of age. Patients suspected of having contracted community
acquired pneumonia were visited by their family doctors and referred to the 
three reference hospitals for confirmation of the diagnosis. Patients attending 
the emergency services of these hospitals were also included. Urine and blood 
samples were obtained for culture, antigen detection, blood count, serological 
tests, blood gases and biochemical profile. 
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The diagnosis of community-acquired pneumonia was made in 105 patients. 
Forty-six patients had an identifiable microbiaJ etiology. Chlamydia pneumoniae 
was the most common pathogen (16 cases) followed by Streptococcus pneumoniae 
(13 cases) and Mycoplasma pneumoniae (8 cases). Received: February 18, 1992 
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In conclusion; the annual incidence rate of community-acquired pneumonia 
in adults in this area was 2.6 cases per 1,000 inhabitants and Chlamydia 
pneumoniae was the most frequent causative pathogen. 
Eur Respir J, 1993, 6, 14- 18. 

Most of the epidemiological studies of community
acquired pneumonia have been carried out in patients 
admitted to hospital. Little information is available on 
virtually all outpatients treated by practising physi
cians, although WoooHEAD et al. (1] have estimated an 
annual incidence of 4.7 cases per 1,000 adults in Not
tingham. New causative agents such as Chlamydia 
pneumoniae have emerged as significant pulmonary 
pathogens in adult patients with pneumonia requiring 
hospitalization [2], but a potential chlamidyal cause of 
the total cases of community-acquired pneumonia has 
not been investigated. We, therefore, have caJTied out 
a 1-year prospective study of all patients with com
munity-acquired pneumonia in the adult population of 
the 'Maresme' region (Barcelona, Spain), independent 
of whether or not admission to hospital was required. 

Patients and Material 

Patients. From April 1990 to March 1991, 39,733 
subjects over 13 years of age (49.5% men, 50.5% 
women, aged between 13-101 yrs), served by primary 
health care centres in four restricted geographical 
areas (Matar6, Arenys de Mar, Arenys de Munt and 
Argentona) of the Maresme region in Barcelona, were 

enrolled in a prospective study. Patients suspected of 
having contracted community-acquired pneumonia with 
fever and respiratory symptoms (cough with/without 
expectoration and/or chest pain) were seen by their 
own family physicians. When a presumptive clinical 
diagnosis of pneumonia was established by the fam
ily physician, the patient was referred to one of the 
three reference hospitals for confirmation of diagno
sis. A definite diagnosis of pneumonia was a pre
requisite for antibiotic therapy. Patients, from the area 
under study, with symptoms of pneumonia attending 
the emergency services of these hospitals were also 
included. 

A diagnosis of pneumonia was made if there were 
suggestive clinical manifestations and if a pulmonary 
opacity was seen on the chest roentgenograms. 
Patients in whom pneumonia was secondary to con
current disease (aspiration pneumonia, pulmonary 
tuberculosis) and patients with pneumonia acquired in 
a nursing home (3j or who had been discharged from 
hospital less than 7 days before the onset of symp
toms, were excluded from the study. The initial res
piratory rate and the Pao.JFio2 index (abnormal value 
<300) (4] were used for the assessment of the seri
ousness of the clinical condition. Blood samples were 
obtained for culture (in patients with fever ~38°C), 



COMMUNITY-ACQUIRED PNEUMONIA 15 

blood counl, serologica l tests, blood gases and bio
chemical profile. Urine samples were taken for anti
gen detection. In addition, lower respiratory tract 
secretions were obtained by fibreoptic bronchoscopy 
(bronchoulveolar lavage. plugged double catheter) in 
immunocompromised patients with bilateral pulmonary 
involvement or in patie nts not responding to empiri
cal antibiotic U1erapy. Patients were evaluated on the 
fifth day of il111ess and at monthly intervals until com
plete recovery. Chest roentgenograms were taken and 
a second blood sample wus drawn 4 weeks after the 
initial visit. 

Microbiological investigations. Standard laboratory 
methods were used for culture and identification of 
isolates from blood, lower respiratory tract secretions 
and pleural f luid. Urine specimens were frozen at 
-30°C and tested for Streptococcus pneunzoniae and 
Haemophilus inf/uenzae type b antigen in one batch 
towards the end of the study. In order to minimize 
possible nonspecific reactions, all samples were heated 
at J00°C for 3 min. Urine samples were centrifuged 
at 2,000 x g for 10 min and tests for antigen per
formed in both unconcentrated urine and urine concen
trated approximately twenty-fold by means of a di
sposable ultrafilter (Minicon-B 15 concentrator, 
Amicon, USA) . Haemophilus influenzae type b 
capsu lar antigen was detec ted in urine and respiratory 
specimens with a commercially available latex kit 
(Bactigen, Wampole Laboratories, USA) according to 
the manufacturer's instructions. P11eumococcal capsular 
antigen was detected in urine and respiratory speci
mens by co unterirnmunoelec tmphoresis (CIE) with 
pneumococcal Omniserum (Statens Serum lns tiLUL 
Denmark). Cominuous ClE wa,-; performed using a 
modification of the procedures of INGRAM et al. 151 and 
RYTLlL [61 on 15x l0 cm glass plates with I ml of 1% 
agarose solution (Agarose High-m,, Bio Rad, USA) in 
sodium barbital buffer (pH 8.6). Electrophoresis was 
performed at 20 mA per plate (constant current) for 
60 min. An additional examination of gel was per
formed after protein staining of the CIE plates with 
Coomassie brilliant blue R [7]. 

Serolo}?icul resrs . .Paired sera were tested for evidence 
of complement fixing antibody to influenza A and B, 
parainfluenza, adenovirus, respiratory syncytial virus. 
Clllamydi(l psillad, Coxh•llo hurnelti and Mycoplasma 
pneumoniaP rs I. The indirect fluorescent antibody 
technique was used to rest for Legionella pneumophila 
serogroups 1-6 [9 1. When varicella pncumon ia was 
suspected. testing for antibodies was clone by s tand
ard complement-fixation technique. Chlamydia 
pneumoniae and Chlamydia tmchomaris specific ami
bodies were detected in paired sera at the lnstitut 
Fournier (Paris. France) by microimmunofluorescence 
according to the method described by TREFIARNE er al. 
rtOI. The chlumydial s trains s tudied included IOL-207 
(lns tilute of Ophthalmology. London) and L2 which 
were atlapiCd to grow in HcLa 229 cells. l11e pres
ence of c hlumydial antibody in !he lg M erum 

fTaction was detected by microirnmunofluorescence and 
immunoblot analysis (Wes tern blot). Chlamydi::tl 
antigens were separated by discontinuous sodium 
dodecylsulfate-polyacrylamide gel e lec trophores is 
according to lhe mer hod of LAEMMIJ [I I J. To rule out 
serologic-cross reactions, immunoblot analysis for 
C. trachomatis was also performed [1 2]. 

Diagnostif" crirerio . An etiological diagnosis was 
based on positive blood or pleural fluid cultures or 
urine antigen detection. A four-fold antibody titre rise 
for a virus, Mycoplasma pneumo11iae. C. psiffaci. 
Coxiella bumetti, or Legionella pneumophila was 
accepted as evidence of infection. A diagnosis of C. 
pneumoniae infection was established when there was 
a four-fold antibody titre rise or if there was antibody 
in the IgM fraction . In cases of paired IgM titres ~ 
l :64 without significant variation, the presence of lgM 
antibody was studied by Western blot. 

Results 

The diagnosis of community-acquired pneumonia 
was established in 105 patients with an annual inci
dence rate of 2.6 cases per 1,000 inhabitants. There 
were 69 men and 39 women (mean age 48 years; 
range 14-90 yrs), 18 (17%) patients were over 70 
years of age. There was a seasonal distribution in the 
number of cases, 66.6% of episodes of pneumonia 
occurring between Oc tober and March. Regular ciga
rette smokers represented 43% of the patients. 9% had 
a history of excess ive alcohol intake and 4% were 
parenteral drug abusers. Forty-one (39%) patiems had 
underlying diseases (table I). 

Table 1. - Underlying disease in 105 patients with 
community-acquired pneumonia 

Disease No. patients 
-- --- ------ --- ----

Chronic obstructive pulmonary disease 
Diabetes mellitus 
Cardiopathy 
Neoplasm 
Immunosuppression* 
Chronic liver disease 
-- ---------

18 
10 
8 
2 
2 
I 

*: Defined as presence of baematologic malignancy, malig
nant solid tumour, neutropaenia or chronic administration of 
corticosteroids. 

The initial mean (±so) respiratory rate was 24±8 
breaths·min· 1 (>30 breaths·min· 1 in 19 patients). 
The Pao2/Fio2 index was 336±72.5 (<300 in 21 
patients). Chest X-rays showed that 96 patients had 
unilateral involvement (alveolar pattern in 77% of 
cases), 9 had bilateral involvement and 11 bad p leu
ral effusions. 

Of the 105 patients, 46 had <lll identifiable micro
bial etiology. A total of 54 pathogens were identi
fied, a single pathogen in 38 (81 %) patients (table 2) 
and two pathogens in 8 (17%) (Table 3). Serologic 
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tests were carried out in 83 patients and identified the 
causative organism in 39 cases (C. Pneumoniae, 16; 
Mycoplasma pneumoniae, 8; parainfluenza viruses, 5; 
adenovirus, 4; Legionella pneumoniae, 3; varicella 
virus, 2; respiratory syncytial virus, 1). Blood culture 
and urine CIE were performed in 84 patients and 
identified the causative organism in 13 (Streptococcus 
pneumoniae). Finally, bronchoalveolar lavage (BAL) 
and plugged double catheter were performed in two 
patients and identified the causative organism in both 
(Pneumocystis carinii). The relative frequencies of 
the pathogens identified are listed in tables 2 and 3. 
No correlation was found between the underlying dis
eases and specific microbiological aetiologies. 

to pneumococcal sepsis. After 5 days of treatment, 
radiographic signs of improvement were seen in 82% 
of patients. The chest roentgenogram taken 4 weeks 
after the initial visit revealed persistent abnormalities 
in 3% of the patients. 

In one of the three hospitals (the one which served 
the majority of patients) information was available re
garding false positive and false negative diagnoses. 
On the basis of clinical manifestations, the rate of false 
positive diagnoses made by family physicians was 
58% (45n8 evaluable patients). The diagnostic accu
racy was 42% (33/78). On the basis of clinical, bio
logical and roentgenographic findings, the rate of false 
positives was 9% (8/94 evaluable patients) among 

Table 2. - Distribution of 54 pathogens causing pneumonia in 46 patients and 
results of diagnostic tests 

Pathogen n 

Chlamydia pneumoniae 16 
Slreplococcus pneumoniae 13 
Mycoplasma pneumoniae 8 
Parainfluenza 5 
Adenovirus 4 
Legionella pneumophila 3 
Pneumocyslis carinii 2 
Varicella virus 2 
Respiratory syncytial virus I 

Serologic 
tests 

16/64 

8/83 
5/83 
4/83 
3/83 

2/2 
1/83 

Blood 
culture 

Urine 
CIE 

7/84 10/84 

BAL 
PDC 

2/2 

Results are expressed as number of patients with positive results/total number of patients 
submitted to diagnostic tests. CIE: coumerimmunoelectrophoresis; BAL: bronchoalveolar 
lavage; PDC: plugged double catheter. Culture of the pleural fluid was performed in six 
cases with negative results. 

Table 3. Pathogens causing dual infections in eight 
patients with community-acquired pneumoniae 

----
Pathogens No. Cases 

Chlamydia pneumoniae + 
Adenovirus 3 
Parainfluenza 2 
Legionella pneumophila 1 
Respiratory syncytial virus I 

Streplococws pneumoniae + adenovirus 1 

Chlamydia pneumoniae was the most common patho
gen and accounted for 16 cases. Streptococcus 
pneumoniae was the second most common pathogen, 
accounting for 13 cases. Mycoplasma pneumoniae in
fection was diagnosed in eight cases. Chlamydia! 
specific antibodies were detected by micro
immunofluorescence in 30 (47%) of the 64 samples 
tested. The antibody in the TgM fraction was detected 
by microimmunofluorescence or Western blot in 16 
cases which were classified as definitive. The remain
ing 14 cases in which elevated antibody titres in the 
IgM fraction were not detected, had serological evi
dence of previous infection with C. pneumoniae. 

A total of 53 patients were admitted to hospital and 
in three cases admission to the intensive care unit was 
required. Of the 105 patients, one patient died due 

diagnoses made by physicians in the emergency serv
ice. The diagnostic accuracy at the hospital was 92% 
(86/94). The final rates of false positive and false 
negative diagnoses in 86 evaluable patients were 12% 
(10 cases) and 5% (4 cases), respectively. 

Discussion 

This study, carried out to determine the occurrence 
of community-acquired pneumonia in the adult popu
lation of the 'Maresme' region of Barcelona, reveals an 
annual incidence of 2.6 cases per 1 ,000 inhabitants, a 
figure lower than that reported by WoooNEAD et al. [1) 
in Nottingham. However after stratification according 
to age and area, differences between 40% and 173% 
were detected between the number of expected cases 
and those that actually occurred. This finding shows 
that variable incidences may be expected depending 
upon the population under study, even though the 
same follow-up procedures are used. 

A total of 43% of patients were smokers and the 
daily alcohol consumption in 9% of subjects was 
80 g or more. These figures are not substantially dif
ferent from those found in the popu.lation at large [ 13). 
Coinciding with the findings of other studies [1, 2, 14, 
15], underlying diseases frequently occurred in our 
patients (39% of cases). 
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ln this study. the initial respiratory rate and the PaoJ 
F10 1 index were taken as indicators of the severi ty of 
di sease . Initial respiratory rme has already been 
proven to be a prognostic factor in a multicentre study 
carried out by the British Thoracic Society 1 16]; PaoJ 
F101 has been proposed as a useful indicator of the 
overall state of oxygenation and the degree of sevcr
ily ~) f pulmonary lesions l4 1. Therefore. a respiratory 
rute or >30 breaths·min' 1 in 19 patients and a PaoiPI01 
index of <300 in 21 cases in our study indicates that 
the pulmonary infections investigated were relatively 
mild. 

Fifty-three patients required hospitalization and only 
one died. The mortality rate of J% is lower than that 
reported in other studies (8% and 21% depending on 
whether patients attended emergency services or 
whether they required hospitalization) [2, 15, 17]. 
WoooHEAD et al. [1 ) reported a mortality rate of 3%. 
In our study, however, pneumonias acquired in nurs
ing homes (potentially more serious) were not in
cluded. 

The most common cause of community-acquired 
pneumonia in this study wns C. pnettmrmiae. Bear
ing in mind that testing for chlarnydial amibodies was 
performed in only 64 patients, lhc real incidence of 
this pathogen may well be underestimated. The inci
dence of this organism in commmunily-acquired pneu
monin has hithert o bee n unknown s ince only the 
prevalence of C. pneumoniae infection has been 
imalyzed in studies carried out until now. F;\NO et al. 
(2] have shown that if diagnostic criteria w·e strictly 
applied, this pathogen is the p1i mary cause of pneu
monia. 

In eight of tile patients under study, two pathogens 
were identified. In seven of these cases one of the 
pathogens was C. pneumoniae. This represents 44% 
of the total number of 16 patients with serological evi
dence of C. pneumoniae infection. This finding is also 
reported in 33% of the cases studied by MARRIE et al. 
[ 18] if diagnoses established by sputum culture are 
excluded. 

Population sludies in adults have shown serologic 
ev idence of previous C. pne11111oniae infecti<m in 20-
60% of cases LIS. 2 LJ which indicates the high occur
rence rate of thi s pulmonary pa1hogen. O f 30 1 
patients with community-acquired pneumonia, in the 
study of M ARRI!i et al. I 18j 32o/r had evidence of past 
infec tion . In Spain , G uERREIW er al. l221 reported a 
figurl! of 57% of specific antibodies in I 03 paired sern 
from patients with community-ncqu ired pneumonia ad
mined to hospil'al. 

The cause of pneumonia was established in 44% of 
patients in our study. Lt should be noted th:.lt Ollf di
agnostic critcrin were restric tive s ince bacteriologicaJ 
cxaminmion or spu1um was not assessed, nor were in
vasive diagnos1ic procedures carried out systematically. 
nor were all diagnostic tests carried out in all pmients. 

One of lhe main problems encountered in cpidemio
logicul studies is tlmt of cn·oneous diagnosis. and this 
often occurs in the di~lgnos i s of pneumonias [23J. or 
lhe initial diagnoses made by family physicians in our 

study 58% were false postt1 ves. This figure is diffi 
cult to compnre s ince similar s1uclies are lacking: the 
ra1e of this study could be rugh as the family physi
cians were particularly sensitive 10 this illness; hence. 
with a minium suspicion of communi1y-acquired pneu
monia the palient was referred to hospil:.ll for screen
ing. A total of 8.5% of fal se positives were recorded 
among the ini1ial diagnoses made by physicians in the 
emergency service. This figure is also diffic ult to 
evaJuate for the same reasons. Studies usually either 
omit these data or analyze the relationship between the 
initial and final djagnoses. Only MARRIE and eo
workers [15, 24] provided si milar data to ours in two 
studies (7% and 23%). These. however. only refer to 
hospitalized patients so rhat lhe rate of erroneous di
agnosis detected in our study may be considered to be 
acceptable. 

The rate of error detected in final diagnoses varies 
between 5% and 36% jo different studies [2, 16, 25]. 
This is mainly determinetl by the availnbility of com
plementary diagnostic techniques in hospital emergency 
services. which influences subsequent modifications in 
di agnoses as well as the clinical evoluti on of the 
patient. E ven so, the rutc of false positives in post
mortem studies may reach 69% 115]. We found a mte 
5% of fa lse ncga1ivc results but, at uutopsy. undetec
ted pneumonias have been reported in 53% of cases 
I26J. 

This SIUdy has provided informution on microbial 
aetiologies of communily-acquired pneumonia. allow
ing an updated approach ro diagnosis and management. 
Despite rhe fact lhat only 46 patients had an identifi
able microbial ae tiology and that microbiological and 
serological tests were not performed in all patienls. 1he 
relaLive frequency of different pathogens is considered 
to be close to 1he actual frequency in our selling. 
These data are also pertinent for the selection of more 
appropriate empirical antibiotic therapy. 
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