
Letter to the editor SWiSS Med Wkly 20 08 ; 138 ( 9 –10 ) : 151 · www.smw.ch 151151

Clinical and laboratory
findings in the diagnosis of
bacterial pneumonia in
children

Massimiliano Dona, Mario Canciania,
Francesca Valentb, Matti Korppic

a Paediatric Department, School of Medicine,
DPMSC, University of Udine, Italy

b Hygiene Department, School of Medicine,
DPMSC, University of Udine, Italy

c Paediatric Research Centre, Tampere Univer-
sity and University Hospital,
Tampere, Finland

To the Editor:
Stolz et al. recently presented their findings

on the diagnostic value of symptoms, clinical
signs and laboratory findings in lower respiratory
tract infection (LRTI) in adults [1]. On admis-
sion, 243 patients with suspected LRTI were
treated either as procalcitonin (PCT)-guided or
by the clinical practice of the hospital, in both cases
independently of the authors. After treatment two
clinical subgroups were formed: bacterial LRTI
(antibiotic treatment, bacterial culture positive in
blood, sputum or bronchial samples, n = 32) and
self-limiting LRTI (spontaneous improvement,
no antibiotics, n = 86). Clinical signs and blood
leukocytes (WBC) were not helpful in distin-
guishing between bacterial and self-limiting
LRTI cases. The sensitivity of the presence of in-
filtrates in chest radiographs, C-reactive protein
(CRP) >50 mg/l and PCT >0.1 ng/ml was 97%,
94% and 94% respectively. The likelihood ratios
(LR+) were not expressed but were possible to
calculate, and were 6.90 (infiltrates), 3.35 (CRP)
and 3.35 (PCT). Thus, the presence of infiltrates
had a significant effect (LR+ >5.0), whereas CRP
>50 mg/l and PCT >0.1 ng/ml had a moderate
effect (LR+ >3.0) on the pre-test probability of
bacterial LRTI [2]. The authors did not investi-
gate whether any combination of the markers
managed better than single parameters.

In our recent study in 101 children with
community-acquired pneumonia (CAP), bacte-
rial aetiology of infection was assessed by serolog-
ical methods [3]. In accordance with the results of
Stolz et al. [1], clinical symptoms and signs, such
as tachypnoea defined as respiratory rate >50
breaths/min in children aged <12 months, >40
breaths/min in children aged 1–5 years and >30
breaths/min in children aged >6 years (32/81,
39%), crackles on auscultation (48/99, 48%), or
fever >38 °C (72/101, 71%), >38.5 °C (58/101,
57%) or >39 °C (38/101, 38%) were not associ-
ated with bacterial aetiology. PCT, which was
used to select patients for antibiotic therapy in
the adult study [1], was associated with the sever-
ity of CAP like the need for hospital care and
with the presence of alveolar infiltrates in the
chest radiograph, but was not associated with
bacterial findings in children [3, 4]. None of the
non-specific laboratory parameters by any cut-
off point was able to screen pneumococcal, atyp-
ical bacterial and viral aetiology of infection. By
the combination of CRP >100 mg/L, WBC
>15000/ul, PCT >1.0 ng/ml and ESR >65 mm/h,
LR+ was 3.0 (sensitivity 36%, specificity 88%) in
the distinction between pneumococcal and viral

CAP, and 3.6 (sensitivity 43%, specificity 88%)
between atypical and viral CAP. If there was a
very high value in one of these four parame-
ters (CRP >200 mg/L, WBC >22000/uL, PCT
>1.8 ng/ml or ESR >90 mm/h), LR+ for bacterial
vs viral pneumonia rose to 4.8 or more, which
means a significant increase from pre-test to
post-test disease probability. The finding of an
alveolar infiltration was associated with higher
values in non-specific inflammatory markers
when compared with interstitial infiltrates, but
offered no additional value in the combinations.

In children the aetiological diagnosis of
bacterial LRTI is even more difficult than in
adults. For example, blood cultures are nearly al-
ways negative, as was also seen in our study [3],
the children cannot produce adequate sputum
samples and invasive methods such as broncho-
alveolar lavage, as used in the study of Stolz et al.
[1], are justified in the most severe cases only. In
our experience non-specific laboratory markers,
when used as combinations, have some though a
limited role in screening between bacterial and
viral LRTI in children.
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Authors’ reply:
We appreciate the comments of Don et al.

on our study analysing the diagnostic value of
signs, symptoms and laboratory parameters in an
adult population admitted to hospital with lower
respiratory tract infection [1]. The findings re-
ported on community-acquired pneumonia (CAP)
in children fit well with some of our results [2].
Interestingly, children requiring hospital admis-
sion due to CAP showed higher circulating pro-
calcitonin values than adult patients admitted
with CAP or severe exacerbations of COPD [3,
4]. In the study by Don et al., procalcitonin was
shown to adequately assess the severity of pneu-
monia in children, although not capable of dif-

ferentiating between bacterial and non-bacterial
causes of pneumonia [5]. In this particular study,
the aetiological diagnosis of pneumonia was
based solely on serology in the majority of cases,
reflecting the challenge of obtaining sputum and
bronchoalveolar lavage samples for microbio-
logical studies in paediatric patients.Thus, a pos-
sible explanation for the similar procalcitonin
levels in patients with positive pneumococcal,
atypical bacterial, viral and unknown serology
groups may be related to the methodology em-
ployed. We have proposed that even patients
with microbiologically proven bacterial CAP, in-
cluding those with positive blood cultures, may
present previous or concomitant viral infection
[6]. Hence a positive virus serology alone does
not preclude concomitant bacterial infection.
Procalcitonin proved effective and safe in guid-
ing antibiotic therapy in lower respiratory tract
infection thus underlying the fact that procalci-
tonin reliably identifies patients with bacterial
infection requiring antibiotic therapy [3, 4, 7].

We believe that in the research setting di-
rect examination of microbiological samples may
prove to be more reliable in establishing an aeti-
ological diagnosis than serology only. Neverthe-
less, we agree with Don et al. that a combination
of a serum biomarker and a further parameter
may be clinically helpful in deciding which patients
have a bacterial infection. Thus, we have recently
shown that serum procalcitonin or C-reactive pro-
tein levels combined with neutrophil counts in
bronchoalveolar lavage are consistently increased
in immunocompromised patients with pulmonary
infections of bacterial origin [8].

PD Dr. Daiana Stolz
Prof. Michael Tamm
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