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How to treat children’s pneumonia: a complex problem
To the Editors:

We read with great interest the analysis of cost minimisation in
the treatment of paediatric community-acquired pneumonia
(CAP) by LORGELLY et al. [1] in the current issue of the European
Respiratory Journal. The analysis was based on the randomised
controlled non-blinded multicentre equivalence trial (PIVOT
study), in which oral amoxicillin and intravenous benzyl
penicillin had equivalent efficacy in the treatment of CAP in
246 children admitted to hospital [2]. The median time for
temperature to be ,38uC for 24 h was 1.23 days in the
intravenous penicillin group and 1.30 days in the oral
amoxicillin group [2]. The median in-patient stay was
significantly shorter in the oral amoxicillin group than in the
intravenous penicillin group (1.77 versus 2.10 days, respec-
tively). The PIVOT study did not take into account the
aetiology or severity of CAP, or the age of the patients. The
high levels of nonspecific inflammation markers suggested
that most patients had either bacterial or mixed viral–bacterial
CAP. Children with complicated pneumonia, such as those
with oxygen saturation ,85%, shock requiring fluid resuscita-
tion or pleural fluid requiring drainage, were excluded [2].

The cost-minimising analysis included 232 children with
sufficient economical data available, and considered the costs
for the health service, families and society (societal perspective)
until the child was fully recovered. Treatment with intravenous
penicillin was more expensive and led to a longer mean in-
patient stay than treatment with oral amoxicillin (3.12 versus
1.93 days, respectively; p,0.001) [1]. From a statistical point of
view, the difference favouring oral amoxicillin, calculated by
mean (1.19 days), was more than in the original analysis,
calculated by median (0.33 days) [2]. On average, the overall
costs in the oral amoxicillin treatment group were 61.2% of those
in the intravenous penicillin treatment group (95% CI 40.3–81.4).

We have recently published our results on the aetiology [3],
severity [4] and clinical picture [5] of radiologically diagnosed
CAP in 101 children treated as in-patients or outpatients. We
performed a secondary analysis to evaluate the improvement of
the patients. Body temperature was measured four times a day
in hospital and twice a day at home after discharge. If primarily
treated at home, the parents were contacted by phone 48–72 h
after starting antibiotics. The treatment was selected on clinical
grounds by the doctors on duty, and the recommended drugs
were oral amoxicillin in mild-to-moderate cases and intrave-
nous ampicillin in severe cases. Cephalosporins or macrolides
were recommended for children with penicillin allergy. Body
temperature data were available in 94 children, and among
them: 59 received amoxicillin orally as the first-line drug, 21
received ampicillin intravenously, and 14 received other
antibiotics (including cephalosporins in eight cases and macro-
lides in four cases). The mean (range) hospitalisation time was 5
(3–13) days in the 25 subjects treated as in-patients.

After starting antibiotics, the mean¡SD duration of fever was
23.0¡19.2 h, being 15.6¡13.4 h in children ,2 yrs of age,
18.9¡14.9 h in children aged 2–4 yrs and 31.2¡23.1 h in
children aged .5 yrs (p50.003). Fever decreased in 44 (47%)
children within 12 h, in 25 (27%) between 13–24 h, in 21 (22%)
between 25–48 h and in only four (4%) children after 48 h.
Clinical signs [5] or serological findings [3] had no association
with the duration of fever. As the only exception, high
respiratory rate was associated with short duration of fever.
Like the PIVOT study, children with wheezing were excluded
[2]. Nonspecific inflammatory markers studied on admission
had an inverse association with the duration of fever in age-
adjusted linear regression: erythrocyte sedimentation rate
(b5 -0.204, p,0.001), procalcitonin (b5 -0.261, p50.031), white
blood cells (b5 -0.000, p50.053) and C-reactive protein
(b5 -0.038, p50.050). The duration of fever was shorter in
the intravenous ampicillin (13.4¡11.3 h) than in the oral
amoxicillin group (25.2¡18.6 h, p50.012 in non-adjusted and
p50.002 in age-adjusted analyses). When two children with
empyema were excluded, the mean (range) duration of
intravenous ampicillin administration was 3.3 (1–7) days,
which is more than the average duration of 1.5 days in the
British study [2].

The results of this pragmatic secondary analysis gave evidence
that a treatment modality for CAP of starting antibiotics
intravenously and continuing orally may be more effective
than oral treatment alone in hospitalised children with
presumably bacterial pneumonia. The aim of the study was
not to compare the treatment modalities, as antibiotics were
chosen by the doctors on duty on their clinical consideration.
Thus, the results suggest that those patients, with more severe
disease, who would have benefited from intravenous treat-
ment, were allocated to the right group. A successful and
rational choice between the treatment modalities (intravenous
antibiotics in severe bacterial infections and oral antibiotics in
mild-to-moderate bacterial infections) is also the most cost-
effective. To increase cost-effectiveness, the times for intrave-
nous treatment (on average, 3.3 days versus 1.5 days in the
PIVOT study) and the hospital stay (on average 5 days versus
2–3 days in the PIVOT study) should be shortened. We
appreciate the cost-minimising analysis [1], which consider-
ably diversifies the information obtainable from the PIVOT
study. Future studies on the treatment of CAP in children
should be, as often as possible, supplemented by cost-
effectiveness analyses but and aetiology, severity of CAP and
age of the children should be taken into account.
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Endocrinological derangement in COPD
To the Editors:

With the greatest interest I have read the comprehensive
review ‘‘endocrinological derangements’’ in chronic obstruc-
tive pulmonary disease (COPD) by LAGHI et al. [1]. Arriving at
the last page, where the authors discussed the renin–
angiotensin–aldosterone system, I have read: ‘‘the presence
of sympathetic neuropathy…’’ and ‘‘…the possibility that
autonomic neuropathy is caused by intraneural hypoxaemia’’.

In COPD and other diseases such as heart failure and
obstructive sleep apnoea the concept of autonomic nervous
system dysbalance with increased sympathetic activation and
reduced parasympathic activity has been recognised [2–6].
Recent work published in this journal on normoxic COPD
patients demonstrated that slow breathing reduces sympa-
thoexcitation and improves baroreflex sensitivity, raising
possible therapeutic implications concerning the autonomic
nervous system [7]. There is a strong mutual interaction
between angiotensin and the sympathetic nervous system [8].
This interaction may partly account for the activation of the
renin–angiotensin–aldosterone system LAGHI et al. [1] compe-
tently described in COPD patients.

Interestingly, work published in the same volume as the
review on endocrinological derangements in COPD demon-
strated marked alterations in cardiac autonomic control in
patients with pulmonary artery hypertension [4]. The authors
and an adjoining editorial discussed various causes of the
observed findings, such as sympathetic overactivity related to
an overactive chemoreflex and baroreflex, increased filling
pressure and blood gas alterations [4, 6].

Thus, there is growing evidence demonstrating a dysfunction
of the autonomic nervous system in COPD patients [2]. This
evidence stems from evaluating the baroreflex sensitivity,
heart rate variability and muscle sympathetic nerve activity,
and is corroborated by research on other diseases such as heart
failure, sleep apnoea and pulmonary hypertension [3, 6]. This
evidence can not be readily explained by intraneuronal
hypoxaemia. However, in very severe COPD patients and

long-standing severe hypoxaemia without supplemental oxy-
gen alterations of the peripheral nervous system may ensue.
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