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Invasive bacterial infections in childhood

We have greatly enjoyed reading the recently published article by
Niloufar Paydar-Darian and colleagues [1]. In this retrospective study,
the authors included 1460 previously healthy febrile children
b21 years of age, who presented to an emergency department (ED)
for evaluation of fever of b14 days' duration, who had both C-reactive
protein and erythrocyte sedimentation rate obtained. Of the 1460 eligi-
ble ED encounters, the median patient age was 5.3 years and 762
(50.4%) were hospitalized. The authors showed that none of the chil-
dren with an invasive bacterial infection had both a normal C-reactive
protein and erythrocyte sedimentation rate result, suggesting these
tests could be used to reliably exclude invasive infection before results
of bacterial culture become available. However, we think that the hospi-
talization rate of 50.4% is quite high for previously healthy febrile chil-
dren most of whom have viral infections in real-life practice.
Therefore, we think that the authors should detail how did they avoided
selection bias which is an error in not ensuring random sampling.
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Low ventilation associated with chest
compression, an old observation that requires
new physiological interpretation

We read with great interest the paper of Robyn McDannold et al.
about the quantification of ventilation volumes produced by chest com-
pressions (CCs) in a convenience sample of 21 out-of-hospital cardiac
arrest (OHCA) intubated patients. They assured CCs quality (accelerom-
eter-based technology) and took a sample of delivered ventilations de-
rived from flow sensor placed at the endotracheal tube [1].

The research question addressed in this work is whether CCs alone
providemeaningful passive ventilation,which could support the low re-
quirement for additional ventilation during the early phase of resuscita-
tion. Median delivered tidal volume was 7.5 mL, with a maximal at
45.8 mL, remaining significantly below the average of previously esti-
mated anatomical dead space (b120 mL), in cardiac arrest patients [2].
Interestingly, authors hypothesized that the specific anatomical features
of the human thorax (i.e.; small sterno-vertebral axis) may explain the
low amount of ventilation passively delivered by CCs, which is signifi-
cantly different fromwhat was quantified in animals that present a dif-
ferent thorax anatomy (large sterno-vertebral axis).

The presented data are consistent with the initial description by
Safar et al., who reported that CCs produce an average tidal volume of
156mL in paralyzed healthy subjectswith intact circulation, but no ven-
tilation in patients with cardiac arrest [3]. At that time, thiswas ascribed
to airway resistance after aspiration, lung volumes loss or lung edema,
leading to decreased lung compliance [4].

The concept of “intrathoracic airway closure phenomenon”, which is
associated to lung volume reduction during CCs, was observed in a se-
ries of OHCA patients and may alternatively explain these observations
[5]. In case of airway closure, the negative alveolar pressure generated
by chest release is not transmitted to airway opening and no inspiratory
flow is generated. Based on a human cadaver model, the same group
showed that the application of positive pressure at the airway opening,
set just above the closing pressure of the airways, increases alveolar
ventilation generated during CCs [6]. More recently, the systematic
analysis of CCs related oscillations magnitude observed in capnogram,
obtained immediately after intubation of OHCA patients, permitted to
detect intrathoracic airway closure and indirectly reflect the amount
of alveolar ventilation [7]. The derived airway opening index (AOI)
from oscillating CO2 varied in that series from 0% (no oscillation indicat-
ing closure) to 100% (full oscillation indicating airway patency), with a
median value around 50%. These observations are consistent with the
proportion of 58% non-oscillating capnograms reported in a recent se-
ries of OHCA [8]. In accompanying bench and cadaver models experi-
ments, high AOI reflecting airways patency was associated with a
reduction in CO2 due to the sole effect of CCs, suggesting an effective
contribution of fresh gas on alveolar ventilation despite low CCs related
volumes; on the opposite, no alveolar ventilation was produced during
CCs if AOI was below 25%, which occurred in 20% of OHCA patients [7].

The presented results by McDannold et al. support the hypothesis
that the geometry of human thorax is likely associated with lung vol-
ume reduction and intrathoracic airway closure during CCs; it may ex-
plain the low amount of ventilation generated in a substantial
proportion of OHCA patients after the initial phase of resuscitation [1].
Looking at the Fig. 1, we noticed that CCs produce veryminimal inspira-
tory flow during the decompression phase (upper part) when compres-
sion phases (lower part) reach higher peak flows. The flow tracing
obtained in a cadaver model during manual CCs exhibits very similar
airflow limitation during the decompression phase, despite a complete
release of the positive intrathoracic pressure generated by CCs, which
is prevented by adding some positive pressure above the closing pres-
sure (Figure) [6]. It strongly suggests that the intrathoracic airway clo-
sure is the main determinant of flow limitation during CCs.

In addition, it is worth to note that in the set of measurements re-
ported by McDannold, volume could reach 50 mL, which correspond
to observations in case of high AOI and fully patent airways. Hence
this series probablymixed patients with low and high AOI, meaning dif-
ferent levels of closure at different phase of resuscitation. As suggested
by Idris, in a swine model, the decline of ventilation during CCs may
be time-dependent [9].

In conclusion, the low tidal volumes generated by CCs reported after
initial resuscitation, in different series of OHCA patients, interestingly
comfort previous observations; new physiological data show that it is
related to intrathoracic airway closure, likely occurring when the respi-
ratory system (thorax/lung) compliance and volume have been
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