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Paediatric and neonatal
intensive care

W

ith the introduction of
oxygen supplementation
about 60 years ago,
endotracheal intubation supports
infants in respiratory failure due to
premature birth, infectious lung
disease, severe systemic infection, or
circulatory failure, the under-five year
mortality in many countries in Europe,
North America, and Australasia could
be drastically reduced, reaching the
incidence of about seven per 1,000
live births nowadays. Progressive
development of paediatric and
neonatal intensive care in response
to specific patient needs, which could
not be met safely without an area of
concentrated resources, was in part
responsible for this improvement in
outcomes in these areas. However,
about 90% of the world’s children, the
majority of them living in countries
with limited resources, have not shared
in this progress. According to the
Childinfo statistics by UNICEF,
monitoring the situation of children
and women, the estimated global
under-five mortality was 51 deaths
per 1,000 live births in the year
2011. Although this number has
been reduced over recent years, the
Millennium Development Goal 4
(MDG4), as formulated in the year
2000 at the UN Millennium Summit,
to be achieved by 2015 (i.e.
41/1,000), has not been reached
yet. On a global level nutrition,
vaccination, antibiotics, vitamins and
treatment guidelines for healthcare
providers have certainly contributed
to this improvement in child
mortality.
Besides mortality, the short and longterm burden after surviving a lifethreatening disease remains a second
challenge, and this is also true for
countries with less limited human
and technical resources. With the first
creation of Neonatal Intensive Care
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Units (NICU) to care for premature
infants, the neonatologists developed
procedures for nutrition, environmental
support, and ventilation techniques,
to support sick newborns and
premature infants. However, it
became clear very fast that surviving
premature infants who had received
extended periods of respiratory
support, such as oxygen supplementation and mechanical ventilation,
developed chronic lung disease.1
This created a need for extended care
of older infants and children.2 Almost
40 years later, despite better understanding of the pathomechanisms
of chronic lung disease related to
premature birth and ongoing technical
progress in respiratory support
systems, the incidence of chronic
lung disease has hardly improved in
survivors. Similarly, major progress in
the areas of lung injury, severe
infection and sepsis, traumatic brain
injury, and postoperative care has
been made since the founding of
Paediatric Intensive Care Units (PICUs)
in the mid-1960s. These units were
developed primarily for postsurgical
neonates but developed rapidly to
highly specialised units to provide
complex post-operative care given
the advances in various surgical
subspecialties, notably in paediatric
congenital heart surgery. However,
long-term outcome data after paediatric
intensive care stay remains sparse.
The few studies investigating longterm outcome and quality of life
assessment after intensive care stay
showing to a variable degree reduced
long-term health related quality of life
for a certain number of surviving
children are worrisome.3-6
With this, paediatric and/or neonatal
critical care medicine, although
established as distinct sub-specialties
in many countries, still face major
challenges for improving global child
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The impact on global child
survival and health…

survival, health and wellbeing.
Professional associations of paediatric
and neonatal intensive care specialists
(including nursing) like national
societies, the European Society of
Pediatric and Neonatal Intensive Care
(ESPNIC), or the World Federation of
Pediatric Intensive and Critical Care
Societies (WFPICCS), would be to
some extent in the position for
advocacy, for basic and continuing
education, for more appropriate
collaboration between units and
nations supporting the formation of
networks, for relevant healthcare
and outcome research, and for
defining quality standards. However,
investment in human resources and
health systems, which is economically
out of range for such societies,
would be necessary for an optimal
international and finally global
impact of such actions.
Building bridges between academia,
industry and public authorities, like,
for example, the Swiss Clinical
Trial Organisation (SCTO), as a
central cooperation platform for
patient-oriented, clinical research in
Switzerland, is trying to achieve,
might help to overcome some of the
economical burdens. National or
international research and education
exchange or health development
programmes can offer some highly
valuable support too.
With a strong support by public
authorities (e.g. the State Secretariat
for Education and Research (SER) of
Switzerland, or the Swiss Agency for
Development and Cooperation (SDC))
our unit actually guides and participates in such programmes. The Swiss
South Africa Joint Research
Programme by the SER, promoting
scientific and technological cooperation
between Switzerland and South Africa,
allows us not only to share some
clinical research with the PICU of the
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Red Cross Memorial Hospital in
Capetown while transferring at the
same time knowledge and research
experience, but also to organise
training courses for paediatric and
neonatal intensive care providers in
this country. Similar collaborations for
education and research exist with
other countries or regions.
Another international project our group
is involved in is the Romanian Swiss
Neonatology project – RoNeonat –
funded by the SDC (www.swisstph.ch/
scih-cd/roneonat/roneonat-key-interventions.html). The main objective of
RoNeonat was to respond to the
Romanians Ministry of Health’s
concern to address the problems of
low access to specialised high-quality
neonatal care, a weak referral system
and insufficient transport systems for
neonates, as well as the lack of
parents’ knowledge and attitudinal
factors leading to high-risk pregnancies
and an increased need for neonatal
intensive care. To increase the survival
chances of children that need
emergency medical services the
following key objectives were identified
and successfully developed from
2001 to 2011:
■ Increase professional capacity of
human resources;
■

Procurement of adequate
equipment;

■

Improvement of neonatal
transport systems;

■

Support neonatal emergency
surgery;

■

Long-term follow up of infants
treated in NICU;

■

The development of guidelines and
treatment protocols; and

■

Health promotion for safe
motherhood and healthy babies
through information and sensitisation of physicians and parents.

A third example of providing education,
sharing knowledge and experience
is an international hands-on training
course for improving mechanical
ventilation in neonates and children.
This course is running for many
years in various areas of the world

and we manage to now have some
course trainers who run it independently in various regions. Despite a
huge demand worldwide for such
educational courses, given the lack of
any support for continuous education
by many health systems, they can
only be run with the generous
financial support from the medical
industry that is fortunately still
assuming a certain responsibility for
patient care and patient outcome.
Such actions, most of them dependent
on individual, institutional or industry
support and therefore highly fragile
and not always with a long-standing
effect, are provided worldwide by
many specialists in paediatric or
neonatal intensive care.
Despite the progress in quality of care
activities, mortality and morbidity
rates, PICUs have not significantly
improved over the last 10 years.
However, data to validate and
benchmark the quality of PICU services
is not available. A consortium of PICU
registries in five countries (PICTURE)
coordinated by ESPNIC proposes a
systematic approach to determine
the clinical realities at PICUs based
on multi-determinants and multioutcomes. The departure point is
developing a uniform European PICU
registry with a minimal dataset
including structure, process, and
outcome measures. Parent satisfaction
will be evaluated and strategies to
identify effective workforce planning
and skill mix will be developed.
These benchmark activities will lead
to coordinated improvement projects.
To allow for further improvement of
the impact of paediatric and neonatal
intensive care on global child survival
and health, four domains need to be
developed on an international level:
■ Competency-based education,
skills and training programme
(i.e. curriculum) leading to an
internationally recognised diploma;
■

Development of integrated care for
the critically ill child, so it is not
limited to the intensive care phase,
but also to the period before the
ICU (investment in education for

recognition and resuscitation
techniques) and the aftercare for
the intensive care period;
■

Outcome and health system
research to define priorities in these
two fields of research by developing
a European quality database
containing data on the unit,
workforce and individual patients
(i.e. the PICTURE Project); and

■

Structural healthcare system
improvement, for example, by
regionalisation of hi-tech providers
and analysing the effects of
best practices recognised in the
PICTURE Project.

Although some of the requirements
are partially already fulfilled in some
countries, major funding for these
four domains is needed not only on a
national but also on an international
level, for example by the European
Union, to achieve these goals.
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