
Anaesth Crit Care Pain Med 38 (2019) 599–600
Editorial

Critical events in paediatric anaesthesia: Lessons learned from
the APRICOT study’s French data
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If the risks of anaesthetic tend to decrease regularly, they still
remain higher in children than in adults, especially in younger
children [1]. The switch from halothane to sevoflurane in
paediatric anaesthesia initiated almost thirty years ago is probably
the most important factor involved in the improvement of
paediatric anaesthetic safety [2]. Beside drugs improvement,
technological progress leading to more and more sophisticated
and miniaturised sensors have allowed anaesthesia providers to
understand the pharmacodynamic effects of the drugs used
[3,4]. Clinical guidelines, based on published scientific studies,
have been written and disseminated to improve patient manage-
ment by avoiding the drift of practices in the most common
situations. For instance, the anaesthetic management of children
with airway susceptibility has been widely investigated [5,6] and
some simple rules have been established [7]. Surgical practices
have also been standardised and 3D virtual simulation keeps
improving the safety of surgical procedures. Having made the
checklist mandatory has allowed reducing serious mistakes, such
as surgical procedure performed on the wrong side or in the wrong
patient. Therefore, the rates of perioperative morbidity and
mortality have sensibly decreased in the last thirty years.

Nevertheless, in the large recent prospective multicentre
observational European study (APRICOT), the incidence of
perioperative severe critical events was 5.2% [8]. A severe critical
event was defined as the occurrence of respiratory, cardiac,
allergic, or neurological complications requiring immediate
intervention leading (or could have led) to major disability, or
death, or drug error administration. In this issue of ACCPM,
Dahmani et al. have separately analysed the data from the
33 French centres participating to the APRICOT study [9]. The
authors report an incidence of perioperative severe critical events
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reaching 6.2%. The first finding of this publication is that when they
are prospectively collected, critical events appear to be relatively
frequent in paediatric anaesthesia in France. In the princeps
APRICOT study, authors calculated that one in six children
presenting a critical event needs supplemental treatment or
extended hospitalisation. Applied to the French data, it is
estimated that more than 1% of anaesthetised children require
medical intervention or prolonged length of hospital stay. If
comparison of complication rates between France and European
countries is hazardous because of differences in healthcare
organisations and care providers educational backgrounds, prac-
tices in French centres could nonetheless be questioned when it is
reported that more than 20% of included patients were not
monitored according to recommendations. The fact that occur-
rence of laryngospasm is twice as frequent during induction in the
French cohort compared to the whole APRICOT cohort (0.89% vs.

0.42%) also raises questions. Regarding the relatively high rate of
critical events highlighted in the French study, the main question
could be: which part of these complications can be classified as
avoidable? In each department of anaesthesiology, severe compli-
cations should be carefully considered and retrospectively
analysed to improve practices. It is widely demonstrated that
such a quality approach can reduce complications. In children,
hypotension, desaturation, bradycardia and laryngospasm are
relatively frequent and often yet considered as ‘‘normal’’ compli-
cations intrinsic to paediatric anaesthesia, explained by physio-
logical particularities, neonatal pathologies or surgical complexity.
Moreover, these events are often considered as uneventful
knowing that most of them are rapidly resolved. Toxicity of
general anaesthetics has probably few clinical significance in
smaller toddlers, but it is probably partly because classical adverse
events of anaesthesia are relatively well managed; avoiding them
is therefore a preventive crucial objective [10]. Recognising as
‘‘adverse events’’ these critical situations could help us better
report, investigate and analyse them, and finally reduce their
occurrence.

In France, patient safety is rapidly growing, encouraged by
governmental recommendations (Haute Autorité de Santé, High
Health Authority). If it cannot be denied that patient safety culture
needs to be developed in France, it is clear that for the organisation
of anaesthesia and operative theatre, another pillar of care security,
France is at the forefront. This is the second lesson of this study.
Nearly 84% of children had preoperative consultation, versus only
59% in the whole APRICOT dataset. Like a flight plan for airplanes
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pilots, this preparation is essential to reduce anaesthetic risk and
legally binding in France since 1994.

Another observation is that 88% of anaesthesia procedures were
provided by an anaesthesia team associating an anaesthesiologist
and a qualified nurse anaesthetist. European data were not
available for comparison, but in the multivariate analysis, the
lack of specialised nurses was associated with a significant higher
rate of complications (33% vs. 20%, P < 0.001), which is not a
surprising result, as every physician knows that working with a
trained nurse anaesthetist strengthens safety of anaesthesia.
Indeed, nurse anaesthetists are specifically qualified and benefit
from an effective teaching including practical and theoretical
features about anaesthesiology. Associated to the anaesthesiolo-
gist, nurse anaesthetists and their large experience in the operating
theatre allow continuous qualified presence and rapid adapted
response when a complication occurs [11]. A recent study in adults
has shown that the combination of an anaesthesiologist and a
nurse anaesthetist was associated with decreased 30-day compli-
cations compared with a solo anaesthesiologist [12]. However,
these skills are expensive and in a public funding health system, it
is necessary to demonstrate the improvement provided by the
presence of nurse anaesthetists. Dahmani et al. provide grist to the
mill of those who defend the anaesthetic community, like the
Paediatric Association of French-speaking Anaesthetists and
Intensivists (ADARPEF), which recommends the presence of an
anaesthesiologist and a nurse anaesthetist during induction and
awakening in paediatric anaesthesia. Human resources in the
subspecialty appear essential to maintain quality of care, and
French organisation could be considered as an interesting model.
Furthermore, as already demonstrated in this study [13], the
anaesthesiologist’s experience in paediatric practice was associat-
ed with lower rate of complications. These findings underline the
importance of the volume of paediatric cases managed by the
anaesthesiologist, even if there is no limit on the number.
Theoretical and practical continuous medical education focused
on paediatric anaesthesia is also probably essential to maintain
and update the quality of care.

Basically, this secondary analysis of the APRICOT study focused
on French data provides important arguments in favour of
maintaining or reinforcing the actual organisation of the anaes-
thetic care. Nevertheless, some progress is still needed to recognise
our weaknesses, especially by analysing the occurrence of each
unexpected critical event. We know our strengths, we know our
weaknesses, thus we can still progress to improve safety of
paediatric anaesthesia.
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