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Bliss report: neonatal staff under
unprecedented pressure
T
Caroline Davey
Bliss Chief Executive
carolined@bliss.org.uk

he latest policy report from Bliss, Bliss baby
report 2015: hanging in the balance,1 highlights a service under incredible pressure. It has
been five years since the premature and sick baby
charity last reported on neonatal care in England,
and since then Bliss has explored the progress
being made towards meeting national standards as
well as the challenge ahead to ensure all units are
able to provide the highest level of care.
Bliss received evidence from neonatal units,
neonatal transport services and parents across the
country. While it was found that there have been
some welcome improvements, it is clear that
England is falling further behind on crucial

staffing measures, putting hard working nurses and
doctors under immense strain. The report’s key
findings are:
■ 2,140 more nurses are needed to meet national
standards and give infants the best chance of survival and improved long-term health. The nurses
that are currently caring for the most vulnerable
babies do incredible work, but are being stretched
to breaking point.
■ 64% of units do not have enough nurses, and two
thirds do not have enough doctors to meet
national standards. This is largely due to a severe
lack of funding, which accounts for three fifths of
those units falling short of nurses and half of
those units not having enough doctors. There are
also limited training and development opportunities with 72% of units saying they struggle with
nurse training and development.
■ The government’s national standards recommend that it is not safe for units to be running at
higher than 80% occupancy on average, but over
two thirds of neonatal intensive care units
(NICUs) are consistently caring for more infants
than this. This puts babies at risk and adds to their
families’ stress and worry.
■ At 41% of units, parents do not have access to a
trained mental health worker, despite parents of
premature and sick infants being at far greater
risk of postnatal depression.2
■ One third of units were not able to provide
overnight accommodation for parents of critically ill babies or those living many miles from the
hospital. It is vital that parents are able to stay
close to their infant as research shows that when
parents are involved in their baby’s care it
improves development and recovery, and eases
the pressure on health professionals.
Continued over...

National standards: nurse staffing
There are standards that were set by the NHS in 2009 when it published the Toolkit for High-Quality Neonatal Services.3 The
standards are the benchmark for neonatal care, yet the government has not provided the funding or a plan to deliver them.
The Toolkit for High-Quality Neonatal Services set out national standards for the number of nurses needed to care for
premature and sick babies.
Special care: there should be a minimum staff-to-baby ratio of 1:4 at all times, with infants cared for by a nurse or midwife,
or a nursing assistant, working under the supervision of a specialist nurse or midwife.
High dependency care: there should be a minimum staff-to-baby ratio of 1:2, with infants cared for by a specialist nurse or
midwife, or by a staff member who is being trained in specialised neonatal care and is working under the supervision of a
specialist nurse or midwife.
Intensive care: there should be a minimum staff-to-baby ratio of 1:1, with infants cared for by a specialist nurse or midwife,
or by a staff member who is being trained in specialised neonatal care and is working under the supervision of a specialist
nurse or midwife.

infant

VOLUME 11 ISSU E 6 2015

179

Editorial Nov 2015.qxp_Editorial 12/11/2015 11:21 Page 180

EDITOR IAL

Nurses and doctors do an incredible job
caring for infants in neonatal care and they
are extremely committed to ensuring babies
receive the best care – there just aren’t
enough of them. One mum told Bliss: “The
staff were fantastic, they took care of my
daughter when I was unable to.” Another
parent told Bliss: “Sometimes there was a
definite shortage of experienced nurses on the
unit and that was very frightening. Our
worry was simple – if two babies have
emergencies at the same time in different
rooms how could one nurse tackle that? There
were no emergency cords or buttons and the
nurse would have been stranded. This kept us
awake at night.” This is the stark reality for
many parents around the country.
However, it’s not just nursing that’s the
issue. Two thirds of neonatal units do not
have enough doctors needed to meet
national standards. Bliss heard from a mum
who told how, after a two-week stay, she
only saw a consultant on the day they were
discharged. National standards are clear –
all families whose baby is admitted to
neonatal care should see a consultant in the
first 24 hours.

Bliss recommendations
It is clear that staff are being spread too
thin and neonatal services are under
extreme pressure. Without urgent action
from the government and NHS England,
the gap between the standards expected

offered free accommodation and meal
vouchers or free hospital meals to ease
the financial strain and enable them to
stay with their baby.

Conclusion

and the care provided will widen. The Bliss
report includes the following
recommendations:
1. The government and NHS England must
invest in neonatal care so that hospitals
are able to recruit the nurses, medical
staff, mental health workers and other
allied health professionals they so
desperately need.
2. Plans must be put in place to address
skills shortages so that infants are
consistently receiving the best care.
3. Trusts should ensure that parents are

Book review
Neonatology at a Glance
Third edition
Tom Lissauer, Avroy A. Fanaroff, Lawrence Miall, Jonathan Fanaroff
Wiley-Blackwell, August 2015
ISBN: 978-1-118-76743-6
£28.99, paperback, 224 pages

The third edition of Neonatology at a
Glance from the popular At a Glance series
is written by a collaboration of senior
consultant neonatologists from north
America and the UK. The book provides a
succinct, bite-size review of important
neonatal topics covering clinical, practical
and ethical aspects of delivery of care to
newborn infants.
While covering normal physiology, the
book focuses on a large range of clinical
aspects that health professionals will
encounter on a day-to-day basis on the
postnatal ward and neonatal unit. It also
180

has a guide for practical procedures
routinely performed on sick infants as well
as the common complications of these
actions.
While it may not provide the in-depth
resource and references of a neonatal
intensive care handbook, the book has
enough information for medical staff,
neonatal nurses and allied health
professionals to acquire a great knowledge
base on which to build. Each chapter is
easily digested, with the ample use of
clinical photographs and diagrams to
illustrate and support the written

The Bliss baby report highlights a severe
shortage of neonatal staff including nurses,
doctors and the full range of health
professionals needed to deliver care to
premature and sick babies and their
families. These health professionals are
committed and dedicated and do an
incredible job in difficult circumstances,
but there simply aren’t enough of them.
Bliss is calling on the government and
NHS England to invest in neonatal services
in order for all units to meet the national
standards set out for safe, high quality care.
For more information about the report
and the Bliss campaign, visit
bliss.org.uk/babyreport.
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information. As a senior trainee, I use
Neonatology at a Glance to refresh my
knowledge when confronted with clinical
problems on the neonatal unit. It is easily
portable and I carry it to work most days.
The companion website
(www.ataglanceseries.com/neonatology)
houses useful video clips of practical
procedures and examination findings.
There is also access to the figures and tables
used throughout the book – a valuable
resource to have for teaching purposes and
presentations.
I would recommend Neonatology at a
Glance for any doctor, nurse or health
professional wanting an introduction to
common health problems in both term
and preterm infants. The use of colour,
illustration and clinical photographs keeps
the reader engaged and the book covers a
wide range of important topics.
Stefan Zalewski
Neonatology Higher Specialist Trainee
Northern Deanery
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Reducing newborn mortality
through people-centred capacity
development
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LLM, MA, MSc, PhD
Executive Director, Global
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n 25 September 2015, the 193 member
countries of the United Nations (UN) General
Assembly adopted the Sustainable Development
Goals (SDGs). These 17 goals and 169 targets cover
a broad range of sustainable development issues.
They range from ending poverty and hunger to
improving health and education, achieving gender
equality, making cities more sustainable,
combating climate change, protecting oceans and
forests, or creating justice for all.
The SDGs succeed the Millennium
Development Goals (MDGs) that guided
international development thinking for the past 15
years. While their general legacy is a mixed one,
they clearly delivered many encouraging results.
Among them, both child and maternal mortality
have halved since the 1990 baseline. Likewise, the
average annual child mortality reduction rate has
more than doubled in the past 10 years compared
with the previous decade.1
When looking at the numbers in more detail
though, it becomes obvious that progress for one
particular area of child mortality was much slower
than for the rest: newborn mortality and stillbirths.
In 2015, there are still about 2.7 million annual
neonatal deaths, now accounting for no less than
45% of all under-five mortality.2 Added to this,
more than 2.6 million third trimester stillbirths
occur globally each year.3 The World Health
Organization (WHO) estimates that more than
80% of these deaths result from three preventable
and treatable conditions – complications due to
prematurity, intrapartum-related deaths and
neonatal infections.4 But while cost-effective
evidence-based interventions exist, their coverage
especially in low- and middle-income countries
continues to be very low.5 As a result, observers
have started to call interventions in newborn
health “surely one of the best investments in health
and also human rights.”6
Addressing this unfinished MDG child survival
agenda, the new overarching health goal SDG3
includes a clear reference and call for action as its
second target: “By 2030, end preventable deaths of
newborns and children under five years of age,
with all countries aiming to reduce neonatal
mortality to at least as low as 12 per 1,000 live
births and under-five mortality to at least as low as
25 per 1,000 live births.”7 An essential challenge in
many low- and middle-income countries,
especially in Africa and Asia, is that only few health

providers conducting birth in health facilities have
adequate skills and equipment. This makes the
development of workforce capacity of those
rendering newborn care a top priority.
It is in this regard that the Council of
International Neonatal Nurses (COINN) and the
Global Engagement Institute (GEI) have recently
launched the initiative Engage for Healthy
Newborns (EHN).8 As a recognised global leader in
neonatal nursing care, COINN has an extensive
history in promoting evidence-based practice and
providing educational resources and research
opportunities. Its activities are benefiting many
parts of the world that normally do not have access
to this level of specialised professional leadership
and guidance. This experience connects well with
GEI’s expertise in facilitating large-scale peoplecentred capacity development programmes in
Africa and Asia.
EHN responds to targeted capacity development
requests of institutional partners such as health
ministries in selected host countries. Instead of
sending consultants and international
development professionals, however, it works
through delegations of qualified international and
regional volunteers who join forces with local
colleagues. These teams pursue a train-the-trainer
model, are certified in relevant training modules
for neonatal resuscitation and essential care, and
gain immediate first-hand teaching experience.
Moving far beyond the mere transfer of skills, this
concept further increases professional motivation,
self-awareness, assertiveness and confidence of all
involved. It also creates international professional
networks and friendships that are vital for
educational and professional advancement.
The training modules are derived from the
Helping Babies Survive programme that was
developed by the Global Development Alliance
spearheaded by the American Academy of
Pediatrics. Its most well-known module, Helping
Babies Breathe (HBB), features among WHO’s
recommended training curricula and was recently
listed as one of ten transformative breakthrough
innovations in global health for recommended
further scale-up in a report presented by SecretaryGeneral of the UN, Ban Ki-moon, to the UN
General Assembly.9 HBB’s positive impact on
lowering early neonatal mortality and stillbirth
rates is increasingly understood. A large study
involving eight Tanzanian hospitals with 78,500
VOLUME 11 ISSU E 6 2015
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births over 3.5 years, for example, has
demonstrated an extensive reduction in
early neonatal mortality by 47%.
Attention on people-centred capacity
development approaches is growing. While
international development colleagues still
regularly find it hard to take the work of
professional volunteers seriously, the spirit
of the SDGs speaks a different language.
Key reports highlight the increasing
importance of purpose-driven multistakeholder partnerships as well as of peer
learning and the sharing of knowledge,
experience and technology.10
In the words of the UN’s High-Level
Panel of Eminent Persons on the Post-2015
Development Agenda: “We envision a
world in 2030 where a renewed global
partnership… has transformed the
world through a universal, people-centred
and planet-sensitive development agenda
achieved with the shared commitment
and accountability of all.”11 It is this spirit
that COINN and GEI seek to promote
through EHN.

EHN warmly invites professionals and
students in nursing, midwifery,
neonatology and paediatrics to join its
global effort in reducing newborn
mortality. Individuals can participate in
international volunteer delegations that
travel to countries such as Rwanda or
Vietnam to engage with local colleagues in
peer learning and the sharing of
knowledge, experience and technology.
More generally, EHN fosters the
development of international professional
networks and friendships. Organisations
and institutions are also welcome to join
the growing multi-stakeholder partnership;
please get in touch to explore opportunities
for involvement.
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The Baby-OSCAR trial: rationale
and practicalities
The Baby-OSCAR clinical trial is a new multicentre randomised placebo-controlled trial of
ibuprofen treatment for significant patent ductus arteriosus in preterm infants. The main trial is
contingent on a successful internal pilot phase, which will assess the practicalities of trial
procedures, the equipoise of clinicians and the willingness of parents to enrol their infants into
the study. This article describes the Baby-OSCAR trial and offers practical tips for maximising
recruitment to clinical trials.
Edmund Juszczak

Patent ductus arteriosus

The Baby-OSCAR trial

BSc (Hons), MSc, CStat, CSci
Associate Professor, NPEU Clinical Trials
Unit, National Perinatal Epidemiology Unit,
Nuffield Department of Population Health,
University of Oxford
ed.juszczak@npeu.ox.ac.uk

P

Baby-OSCAR (Outcome after Selective
early treatment for Closure of patent
ductus ARteriosus) is a multicentre,
masked, randomised placebo-controlled
trial investigating short- and long-term
health and economic outcomes of the
treatment of a large PDA with ibuprofen in
extremely preterm infants within 72 hours
of birth. The trial is funded by the National
Institute for Health Research (NIHR)
Health Technology Assessment (HTA)
programme (ISRCTN: 84264977).3
Extremely premature infants born at or
before 28 weeks of gestation will be eligible
for inclusion in the trial in the first 72
hours following birth if they have a large
PDA diagnosed using bedside echocardiography. The echocardiography criteria are
carefully chosen to identify babies whose
PDAs are unlikely to close spontaneously.
Since infants will be identified while they
are usually asymptomatic, instituting
treatment in this select patient population
is called ‘selective early treatment’ and has
the potential benefit of closing the PDA
before it has caused substantial damage.
Infants will be randomised to receive either
the active drug (ibuprofen) used for
medical closure of PDA or a matched
placebo (normal saline). This allows a fair
comparison to robustly answer the clinical
question as to whether to treat or not to
treat an asymptomatic ‘significant’ PDA.
The success of the trial not only depends
on meeting recruitment and retention
targets but, for a fair comparison, open
label treatment needs to be kept to a
minimum. This has been one of the weaknesses of the trials conducted to date –

Samir Gupta
DM, MRCP, MD, FRCPCH, FRCPI
Professor of Neonatal Medicine,
Department of Paediatrics, University
Hospital of North Tees and University of
Durham, Stockton-on-Tees

Keywords
patent ductus arteriosus; PDA; preterm;
ibuprofen; clinical trial

Key points
Juszczak E., Gupta S. The Baby-OSCAR
trial: rationale and practicalities. Infant
2015; 11(6): 184-86.
1. Baby-OSCAR is a randomised controlled
trial to assess whether administration
of ibuprofen within 72 hours of birth
may help extremely preterm infants
with a patent ductus arteriosus.
2. The recruitment target is 730 infants.
3. The trial will be rolled out across the
country contingent upon successful
completion of an internal pilot study.
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atent ductus arteriosus (PDA) is a
condition that is caused by a blood
vessel called the ductus arteriosus staying
open after an infant’s birth. During
pregnancy, the ductus arteriosus allows
blood from the fetal heart to flow to the
mother’s placenta to get oxygen, bypassing
the fetal lungs. Soon after birth, the ductus
should close to allow blood to flow to the
newborn infant’s lungs to get oxygen.
In very premature infants the ductus
often takes a long time to close on its own
and this can lead to a variety of
complications. Clinicians are unsure if
early treatment should be given to very
premature babies to close a PDA and
reduce the risks of complications, or
whether it is safer to wait and see if the
ductus closes by itself.1
PDA can be managed medically with
ibuprofen; a non-steroidal antiinflammatory drug routinely used for the
symptomatic treatment of pain in children
and adults. The current mainstay of
treatment, ibuprofen inhibits the synthesis
of prostaglandins, which are responsible
for maintaining duct patency in the fetus.
Their inhibition encourages the ductus
arteriosus to close, however, treatment with
ibuprofen can itself cause problems
because premature infants may not be able
to cope with its side effects.2 In addition,
not all premature babies will have a PDA,
and in those that do, the PDA may not be
causing any problems. Clinicians are
therefore faced with the dilemma of
whether to treat with ibuprofen (or other
drugs) as a precaution or to wait until
symptoms develop, by which time some
harm may have already been done.
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open label treatment has ranged from 3085%.4 To minimise this ‘contamination’, the
trial protocol sets clinical and echocardiography thresholds that need to be met
before considering treatment of a
symptomatic PDA.
The Baby-OSCAR trial is one of the
largest trials to date on the management of
PDA diagnosed using echocardiography
and aims to recruit around 730 infants
over three years. Unlike previous studies,2
this trial is using a primary outcome of
mortality or moderate to severe chronic
lung disease, plus a number of secondary
outcomes including short- and long-term
health outcomes. The short-term outcomes
include complications of prematurity, side
effects of drug, PDA closure and duration
of respiratory support and hospital stay.
The long-term outcomes include neurodevelopment and respiratory morbidity
assessed at two years of age corrected for
prematurity, and health economic
outcomes are studied for the first time.

Rationale and practicalities
The translation of a clinical question into a
successful trial requires support from a
large number of clinical centres (both
recruiting and continuing care sites),
substantial funding and appropriate
monitoring. A realistic and pragmatic
approach to setting the study timelines and
milestones is required in addition to
convincing the funder regarding
anticipated patient benefits and value for
money, while competing with other trials
for the patient population. Once funded
and underway, the NIHR HTA
programme, in this case, requires evidence
as to whether the study is feasible before
giving the go-ahead for the main phase.
‘When does a study become feasible?’
and ‘How should feasibility be defined?’
are questions that a funder often has to
address, more commonly for clinical trials,
which tend to involve significant financial
outlay. Official definitions vary but, for
example, the NIHR Evaluation, Trials and
Studies Coordinating Centre (NETSCC)
definitions of pilot and feasibility studies
are helpful.5 A feasibility study is described
as a piece of research carried out before a
main study in order to answer the
question: ‘Can this study be done?’ It is
used to estimate important parameters
that are needed to design the main study.
A pilot study is described as a smaller
version of the main study, used to test
whether the components of the main
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study can all work together. A pilot focuses
on the processes of the main study, to
ensure that aspects such as recruitment,
randomisation, delivery of the intervention and follow-up assessments/
outcomes data collection all run smoothly.
A pilot study resembles the main study in
many ways: the trial in miniature. Data
from the pilot phase may contribute to the
final analysis; this scenario can be
described as an internal pilot.
However, assessing the success of an
internal pilot study inevitably involves an
element of subjectivity – this can result in
disagreement with one stakeholder classing
a study unfeasible while another
stakeholder classes it feasible. The former
could be a funder, while the latter is more
likely to be a researcher.
Nevertheless, persons submitting grant
applications are frequently given the
opportunity to propose milestones and
more importantly stop/go criteria at some
early juncture, often in an internal pilot
study. Furthermore, the NIHR expects that
when pilot or feasibility studies are
proposed by applicants or specified in
commissioning briefs, a clear route of
progression criteria to the substantive
study will be described.
This approach minimises the risk for the
funder insofar as a non-viable study may be
terminated early before too much resource
is invested. However, this approach invokes
extra pressure on researchers who need
their centres to perform well in the early
stages, when under normal circumstances
they may be expected to behave atypically
when ‘learning the ropes’. This could, in
theory, lead to a skewed selection of pilot
sites, which, while maximising the chances
of proceeding into the main trial, could
lead to poor translation when rolled out
into a wider group of centres. In addition,
another by-product of the system may lead
to the research team operating in the
knowledge that a poor start may mean a
short contract.
The critical foundation stones of any
feasible trial are the three Rs – recruitment,
retention and results! Poetic license apart,
being able to demonstrate that (i)
participants will agree to take part and
accept randomisation, (ii) clinicians are
willing to randomise people into the trial
(ie they are willing to accept that they are
uncertain as to the best course of action
and will not change their behaviour in
light of becoming aware of the allocation),
(iii) both participants and clinicians will

adhere to the intervention, and (iv)
complete outcomes data can be collected,
are important metrics of success.

Ensuring successful recruitment
Recruitment is key and without it there is
no trial. How can successful recruitment be
ensured?
■ by picking an important research
question that clinicians want to know the
answer to. It needs to not only enhance, if
not confirm, the evidence base but to
potentially change clinical practice and
benefit future patients
■ by involving user groups, charities and
public representatives (PPI, patient and
public involvement) to ensure that the
trial procedures are acceptable, grounded
in common sense and minimise the burden on participants
■ by keeping it short and simple (eg trial
procedures, web-based randomisation,
data collection). The more that trial procedures are embedded in current clinical
practice, the better
■ by choosing centres carefully.
When choosing recruiting sites, a variety
of approaches have been taken over the
years:
■ past behaviour is the best predictor of
future behaviour. Track record speaks
volumes as does the presence of a highly
motivated, driven and effective leader
who will inspire people to join and be a
player on ‘Team CNA’ (catchy new
acronym)
■ use empirical evidence, eg produce a scatter plot of recruitment rates to previous
trials and identify consistently good
performers
■ use a basic test of commitment: request
some data (eg on patient throughput,
possibly restricted to certain patient subsets) and/or issue forms or checklists (eg
request a checklist of healthcare professionals with the requisite GCP training).
These approaches will weed out the
uncommitted (you may never hear from
some again)
■ remember that an encouraging response
does not always equate to good
recruitment
■ be mindful of other studies competing
for the same patient population
■ guard against choosing elite centres. The
best recruiting centres may ensure progression into the main trial but overall
performance may not translate
accordingly
■ do not forget the smaller centres – they
185
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may be more committed, have a thriving
research culture and actually recruit a
greater proportion of eligible
participants.

About the trial
The NPEU Clinical Trials Unit at the
University of Oxford is coordinating the
trial. The co-investigators include clinicians
with a keen interest in cardiology and
haemodynamics, trial methodologists,
statisticians, a developmental psychologist,
parent and public representatives and a
health economist.
The trial includes an internal pilot
phase, which is running from July 2015
until the end of the year, involving five
neonatal units:
■ Birmingham Women’s Hospital
■ James Cook University Hospital
■ Liverpool Women’s Hospital
■ Norfolk and Norwich University Hospital
■ University Hospital of North Tees.
Metrics agreed with the NIHR HTA
programme for this trial include
recruitment, retention, completeness of
data, safety and use of open label
medication.
The chief investigator and trial team will
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report in these agreed metrics to the
independent trial steering committee,
which in turn will advise the funder
regarding viability of the trial. Only with
the funder’s permission will the trial be
rolled out into the remaining 20-25
centres.
The number of and composition of
feasibility metrics is trial-specific, with the
possible exception of recruitment. Even
regarding recruitment targets, consistency
of approach is lacking from both funders
and researchers. Predicted recruitment can
be modelled as a percentage of steady state,
eg expecting a centre to achieve 25% of
target in the first month, 50% in the
second, 75% in the third and steady state
in the fourth month. Another more
statistical approach is to assume
recruitment follows a Poisson model – an
average recruitment rate can be predicted
with a measure of uncertainty such as a
95% confidence interval. Either way, the
absolute number of recruits is the currency
of success. For Baby-OSCAR, the
recruitment target is 730 infants over 42
months (recruitment is for six months in
the pilot study and for 36 months in the
main trial).
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Breast milk: a source of stem cells and
protective cells for the infant
Microchimerism, the result of homing of foreign cells into our tissues, can occur during
pregnancy and lactation. Although this natural transfer of viable cells including stem cells and
immune protective cells from the mother to the infant and vice versa is likely to have a
functional significance, this is yet unknown. New studies provide conclusive evidence of this
phenomenon during the breastfeeding period. This review will summarise the current
knowledge on breast milk cells and will present the potential significance and applications of
these cells in the fields of lactation and medicine.
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Key points
Kakulas F. Breast milk: a source of stem
cells and protective cells for the infant.
Infant 2015; 11(6): 187-91.
1. Breast milk contains nutritional
components and also immunoprotective and developmental factors,
including immune cells and stem cells.
2. Breast milk immune cells constitute a
low proportion of cells in mature
human milk, but they rapidly respond
to infections of the mother or the
infant.
3. Breast milk stem cells have
multilineage potential and survive in
the offspring, integrating and
differentiating into functional cells in
different neonatal tissues.
4. Breast milk cells can be used as a noninvasive and easy to access tool to
assess the health status and functional
performance of the lactating breast.
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“

mother’s love is enduring”.1 During
fetal life and also in the first weeks to
months after birth, the offspring depend
entirely on the provision of nutrients by
the mother via the placenta and breast
milk, respectively.2 In addition to
nutritional material, the mother is also a
source of cellular material to the fetus and
the newborn infant. In fact, this occurs
both ways during pregnancy, with a bidirectional exchange of cells, including
stem cells. This is well documented to be
facilitated via the placenta and to result in
microchimeric offspring and mothers,
whereby the fetus houses maternal stem
cells and the mother receives embryonic
stem cells.1,3
Remarkably, the stem cells exchanged
during pregnancy are thought to remain in
the chimeras for life,1 yet the evolutionary
significance of this phenomenon is still
unknown. Even less studied is the
postpartum transfer of cells from the
mother to the infant via breast milk.
Indeed, groundbreaking studies have
recently revealed that the maternal transfer
of viable stem cells as well as immune
protective cells to the offspring continues
after birth during breastfeeding.4-7 What
could be the fate of these cells?
In recent years, it has become obvious
that breast milk is much more than
nutrition, containing a plethora of
bioactive molecules and maternal cells that
are involved in various pathways of
protection as well as infant development.
Importantly, increasing evidence is
demonstrating that these breast milk
functions are species- and dyad-specific.4,8

Breast milk is not sterile, being a rich
source of bacteria that colonise the infant’s
gastrointestinal (GI) tract and promote its
normal development.9 Further to the
prokaryotic cells, breast milk contains
eukaryotic cells.4 These include both
protective immune cells and a hierarchy of
epithelial cells ranging from early-stage
stem cells and their progeny, including
progenitor cells and differentiated
lactocytes and myoepithelial cells.4 Breast
milk immune cells have been studied
mostly in animal models, where they were
shown to survive the infant gut and be
transported to different tissues providing
immunological support.10,11
More recently, mouse studies have
revealed the survival and transfer of a
population of breast milk stem cells in the
neonate’s GI tract, and passage to the
systemic circulation from where they are
transferred to different organs, integrating
and differentiating into functional cells.7

Milk: a cellular fluid
It has been over 170 years since the first
observation of cells in milk,12,13 yet it is only
in the last decade that the rapid
development of technologies for cellular
and molecular analyses have enabled
identification of numerous cell types with
various functionalities in human milk.
Although the initial research interest in
cells from mammary secretions was
targeted at accessing cells from the
cancerous gland,14,15 more recently the
focus has been on the normal lactating
gland, its differences to the resting gland
187
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(FIGURE 1) and the breast milk cell transfer
to the breastfed infant.4
A great inter- and intra-individual
variation in breast milk cellular content
exists, ranging from ~10,000 to 13,500,000
cells/mL of milk.4 Numerous factors are
known to influence this including:
1. the fullness of the breast, where emptier
breasts contain milk with more cells than
fuller breasts, similar to the changes in
milk fat16
2. the stage of lactation; colostrum contains
a higher number of cells than mature
human milk17
3. the health status of the mother-infant
dyad where, during infection of either
the mother or the infant, breast milk
contains significantly more immune
cells, although the total cell content does
not notably change17-19
4. the permeability of the basement
membrane, and the development of the
breast epithelium4
5. the methodological inconsistency
between studies, which may account for
a proportion of the variability in the
literature, emphasising the need for
standardisation of breast milk collection
and optimisation of analytical assays.
What is consistent among studies and
between women is the presence of two
main cell categories in breast milk:
epithelial cells and immune cells (leukocytes) (FIGURE 2).6 The relative proportions
of these cells, their related cell subsets, and
factors influencing them appear to be not
only species-specific, but also characteristic
of the mother-infant dyad.

Protective cells in human milk
During embryonic life, the mother
provides the developing fetus with
immune factors that protect the fetus from
infection and contribute to the
development of its intestinal mucosa, gut
microflora and own defences.18, 20, 21 This
process continues postnatally via
breastfeeding, a crucial period that has
been repeatedly shown to confer lower risk
of disease in the long-term and significant
reductions in infant and child mortality,
both in developed and developing
countries.22,23 In addition to bioactive
molecules with immunocompetence such
as immunoglobulins (secretory IgA, IgG,
IgM), lactoferrin, lysozyme,
oligosaccharides, cytokines and others,
breast milk delivers daily thousands to
billions of viable active cells (including
immune cells) to the infant.4,17,18 This is
188
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FIGURE 1 Anatomy of the human adult mammary gland (A) in its resting state (in nonpregnant, non-lactating women) and (B) its lactating state. Medela AG, 2012. Used with
permission. Reproduced from Hassiotou and Hartmann.6

especially important as the infant’s own
immune system is immature at birth24 and
is thus susceptible to various infections.
This is also consistent with the greater
immune cell presence in colostrum in the
first few days after birth, compared to
mature human milk.4,17,18 At the same time,
the mother passes onto her infant
components of her innate immunity
developed during her life, boosting the
infant’s start to life.4
Immune cells have been studied more
extensively than any other cell type in
breast milk, due mainly to their
immunoprotective properties, but also due
to the focus on bovine milk, which
contains large quantities of immune
cells.4,18 Milk immune cells include the
main immune cell types typically found in
blood: monocytes, macrophages,
granulocytes, T and B lymphocytes.4,17,18, 25-28
However, their migration and temporary
homing inside the mammary gland is
thought to result in programming of novel
mammary-specific traits, which may be
related to and aimed at their upcoming
passage into the breast milk and the
young.18 In both colostrum and mature
human milk, the main immune cell type
appears to be the monocyte/macrophage,
with T and B lymphocytes constituting a
low proportion (up to 10%), although this
can change during periods of infection.4,18
Currently there is no evidence to suggest a
difference in the types or proportions of
immune cells between term and preterm
human milk,28 but this is an area that
merits further investigation.
The majority of breast milk immune
cells are activated, suggesting that they
provide active immunity to the infant as
illustrated by animal studies.4,17,18 Milk

FIGURE 2 Cells isolated from freshly
expressed breast milk and stained using
trypan blue for cellular viability (photo by
A.J. Twigger).

immune cells have been shown to be able
to ‘diapedese’ or squeeze between
mammary epithelial cells and enter the
alveolar lumen.2 Furthermore, they have
been found in the bloodstream and organs
of the young such as the mesenteric nodes,
the liver and spleen, where they are
thought to provide immunological support
to the developing infant.10,11,29 More recent
evidence in a mouse model has identified
milk-derived immune cells in the thymus,
liver, kidneys and spleen of the nursing
young.7 These findings taken together
provide strong evidence of survival of a
proportion of milk immune cells in the GI
tract of the breastfed offspring, and
subsequent migration into the blood
circulation and different organs, where
they are likely to actively participate in the
immunological maturation and immune
defence of the offspring against pathogens.
VOLUME 11 ISSU E 6 2015
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Not only do milk immune cells have
functions in the infant, but they also
provide a reliable and species-specific tool
that accurately reflects the health status of
the mammary gland, and participates in its
protection from pathogens during
lactation.4,18 For example, during mastitis a
significant increase in milk immune cell
count has been reported both in women
(up to 95% of total milk cells) and in the
dairy cow. These immune cells are
specifically recruited to the infected gland
to fight infection, and this is accurately
reflected into the milk expressed from the
gland. Upon recovery, milk immune cell
count returns to the low baseline level
(<2.5% of total cells) that is representative
of mature human milk, and thus of
women’s lactating breasts.17 In the dairy
cow, somatic cell count also decreases after
recovery from mastitis,30 and is therefore a
good test to assess the health status of the
cow’s udder.
In contrast, the somatic cell count (ie
total cell count) is a poor representative of
the health status of the lactating human
breast, as evidence has shown that total
cells do not necessarily increase during
infection of the mother.17 Therefore, the
measurement of immune cell count is the
best test known to date that provides an
assessment of the health status of the
lactating breast in women.18 It is a simple
and rapid tool that can detect a mammary,
systemic or other local infection even
before symptoms are manifested in either
the mother or the infant.17-19,31 The author
and colleagues have previously
hypothesised that this breast maternal
response to the infant’s infection may be
mediated by the mechanics of milk flow
during breastfeeding,4,17 and it is an
example of the multifunctional interaction
between the mother and the infant that is
facilitated by breastfeeding.

The epithelial cellular hierarchy and
stem cells of human milk
Although in the early years of milk cell
research, microscopically-based morphological assessments were primarily
employed to identify and quantify the cells
in breast milk, in more recent years these
have been replaced by immunostaining
methods that involve single cell analysis by
flow cytometry. These methods are much
more accurate and specific to the cell type
of interest, and have resulted in a shift in
the previously believed dogma that the
dominant cell type in mature human milk
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is the immune cell. In contrast to the milk
of other mammalian species such as the
cow, after the first ~1-2 weeks postpartum
human milk is dominated by mammary
epithelial cells that comprise >97.5% of
total breast milk cells, except for periods of
infection of either the mother or the
infant.4,17,18,32
Epithelial cells in human milk comprise
ductal and alveolar cells, both of luminal
and myoepithelial origin, that are either
passively shed via exfoliation or actively
migrate into breast milk.4 The majority of
these cells are viable and can be isolated
from breast milk and cultured. Findings
from different studies have supported the
existence of an epithelial cellular hierarchy
in breast milk, including early-stage stem
cells, progenitor cells that are in the process
of differentiation, and more mature
mammary epithelial cells such as lactocytes
with milk-secretory capabilities and
myoepithelial cells.6 Breast milk stem cells
possess unique properties, and they closely
resemble human embryonic stem cells and
other known types of pluripotent stem
cells.5 They express pluripotency genes and
can replicate and differentiate into multiple
lineages. Breast milk stem cells typically
create spherical structures in vitro that
originate from a single breast milk stem
cell and can expand clonally to create small
organoids in the culture dish (FIGURE 3).
These are visible with the naked eye and
consist of primary, secondary and tertiary
structures ending in alveoli-looking
spheres, capable of synthesising and
secreting milk components in vitro.4-6
Moreover, breast milk stem cells have been
shown to differentiate into cells outside the
mammary lineage, including neurons and
glia, hepatocytes that synthesise albumin
and other liver-specific factors, pancreatic
beta-like cells that synthesise insulin,
osteoblasts, chondrocytes, adipocytes and
cardiomyocytes.4-6,33 Immunohistochemical
analyses in both resting and lactating
mammary tissues have demonstrated that
breast milk stem cells originate at least in
part from the mammary epithelium, where
they are present in very low numbers in the
resting gland,5,34 but are activated,
potentially via hormonal stimuli, during
pregnancy and lactation and replicate to
facilitate the remodelling of the mammary
gland into a milk-secretory organ.4-6
These unique properties of breast milk
stem cells are also present in embryonic
stem cells, which are programmed to
undergo multilineage differentiation in

FIGURE 3 Spheroids and small organoids
formed from the in vitro propagation of
breast milk stem cells.

order to create the developing organism.
Very little is known about somatic stem
cells that postnatally display similar
properties. In addition to breast milk, such
cells have been detected in small numbers
in the bone marrow and in some
reproductive organs, however, their
properties and role(s) are still poorly
understood.4,5,35,36 All of these normal
somatic stem cells are incapable of forming
tumours in the teratoma assay, similar to
breast milk stem cells. In contrast,
embryonic stem cells and induced
pluripotent stem cells respond positively in
the teratoma assay.4-6,35,36 Although this
property most likely results from postnatal
epigenetic modifications aimed at
preserving the cellular integrity of tissues
and organs,4-6,36 it has inadvertently
questioned the pluripotent nature of these
somatic stem cells. Nevertheless, it has
been suggested that the teratoma assay is
not appropriate to detect pluripotency in
normal non-tumorigenic cells, with the
best alternative assay being the in vivo
189
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cellular integration in normal tissues.4
With the aim of illustrating this, a mouse
model has been employed recently to
investigate the fate of breast milk stem cells
in the neonate. Remarkably, although some
cellular fragments were present in the
stomach of the suckling pups, viable stem
and immune cells derived from breast milk
survived the GI tract of the young and
were found in the bloodstream and in
different organs such as the thymus, liver,
pancreas, spleen, kidneys and brain.7 There,
evidence of cell integration and tissuespecific differentiation was found,
suggesting that breast milk stem cells
participate in the development and
function of the neonate’s organs early in
life.7 Furthermore, breast milk cells were
found in the blood of the suckling pups
after weaning, demonstrating that they are
maintained through to adulthood. This
study provided the first evidence of breast
milk stem cell integration and multilineage
differentiation in vivo, which further
supported the previously discussed
pluripotent nature of these cells. It has also
paved the way for further investigations of
the functional significance of these cells for
the infant and of factors that may influence
the numbers and/or properties of these
cells in breast milk.
The cellular content of human milk is
known to vary widely both between and
among lactating women.4,5 A recent study
examined maternal as well as infant
characteristics that may explain this
variation.37 Interesting associations were
found with maternal body mass index
(BMI), the gestational age of the infant at
birth, the stage of lactation, and infant sex.
As it has been shown that the cells in
mature human milk under healthy
conditions directly represent the lactating
epithelium,2,4 any breast milk cell changes
might be indicative of lactation
status/performance. Indeed, it was found
that women with high BMI (in the obese
range) had significantly fewer lactocytes,
providing a potential molecular
explanation of and intervention trait for
the management of the low milk supply
that is typical of obese mothers.37 These
hypotheses must be confirmed in more
directed studies in the future. Term milk
was shown to contain more lactocytes than
preterm milk, also leading to the
speculation that the breasts of mothers
with premature infants in some cases may
have not reached the level of maturity
required for copious milk synthesis.37
190

Interestingly, gene expression differences
were found between the milk of women
with boys versus girls,37 which are
consistent with previous reports on animal
milk supporting a fetus-driven differential
remodelling of the mammary gland.38 The
study also reported on cellular changes the
breast undergoes during the course of
lactation and how they may relate to the
reduced risk of breast cancer37 as well as to
the development of a lactation memory
that facilitates the remodelling of the gland
at the next pregnancy.37,39

The future of breast milk cell
research
The presence of viable multifunctional
stem cells in human milk, which survive in
the breastfed infant and naturally integrate
into its tissues to potentially confer
developmental signalling, has sparked
enormous interest in the possibility of
banking these stem cells for later
therapeutic applications. Currently, this
research is in its infancy. Perhaps the first
step of using breast milk stem cells
medically would be to increase their
consumption in the fragile immature
preterm infant. While most neonatal
intensive care units (NICUs) recognise that
mother’s own milk is ideal for the infant,
due to organisational constraints the milk
is often fed to the infants after being frozen
or pasteurised, in the case of donor milk.
Since milk cells remain viable for a few
hours after expression of the milk and they
do not typically survive after freezing or
pasteurisation, any potential benefits are
largely withheld from preterm infants in
the NICU. Animal studies have
demonstrated necrotising enterocolitis
(NEC)-protective functions of various
types of stem cells provided to the neonate,
with the greatest survival observed in the
breastfed group,40 suggesting that this
protection could be mediated by milk stem
cells and potentially other milk
components. In addition to the preterm
infant, breast milk stem cells may be used
medically in infants with genetic diseases
or other life-threatening conditions as a
natural stem cell therapy. Indeed, there is a
unique tolerance between the mother and
her infant, which begins in utero and is
enhanced postnatally during the
breastfeeding period. This tolerance
supports the potential use of breast milk
cells as a natural therapy for neonates, but
perhaps also for adults.4 Breast milk cells
not only have potential benefits for the

infant and may be used medically, but they
also provide a non-invasive and easily
accessible tool to assess the health and
performance of the mother’s breasts.
Assaying the milk immune cell subsets is
an easy tool to monitor the progress of
breast infections during treatment, and
could be particularly useful in managing
and treating mastitis to facilitate timely
recovery and continuation of
breastfeeding. At the same time, breast
milk epithelial cells represent the lactating
mammary epithelium, and thus its
function, providing a tool to assess
lactation performance and aiding the
management of low milk supply.
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Embrace five years on – where are we now?
Cath Harrison Embrace Transport Consultant (Neonatal Lead), catherine.harrison@sch.nhs.uk

I

n December 2009 Embrace started life as the
first and only combined neonatal and paediatric
transport service in the UK. Its conception began
two years earlier with much planning to merge the
four existing unit-based neonatal and paediatric
transport services in Leeds and Sheffield.

The concept of a team that could safely and
efficiently move not only extremely premature
babies but also children up to 16 years old was not
universally accepted initially, but over the last five
years views have changed and early sceptics are
now great believers and supporters of our service.

Embrace was commissioned to organise and implement transfers
of infants and children within Yorkshire and the Humber. Its
development involved not only the leads of the four regional
teams, but also stakeholders, commissioners and deanery
representation.
Our model of a combined paediatric and neonatal transport
service has now been replicated by several other services in the
UK. Our call conferencing system, which allows up to 30
participants to be in a call, is also being used by other services.
Embrace is located in an industrial estate close to the M1 with
easy access to the M62, providing good coverage and quick
access to our referring units.
We are hosted by Sheffield Children’s NHS FoundationTrust,
and form part of the Surgery and Critical Care Division.

frequently, due to the initially small number of medical staff, we
relied on medical input from the regional paediatric intensive
care units, while the two regional neonatal transport teams
continued to operate.
Our first neonatal transfer was on 6 April 2010 and the era of
a combined paediatric and neonatal service began. By August
2010, there were five paediatric trainees and five consultants,
allowing Embrace to operate 24 hours a day.

Vital statistics
The youngest patient we have moved was a baby born at 23
weeks and two days weighing 430g. The oldest patient we have
moved is a 19-year-old with a neuromuscular condition who was
in the process of transitioning to adult services.

Activity
While developing Embrace, predicting activity was crucial for
workforce planning. Activity data from the four regional teams
was combined: an estimate figure of 1,950 transfers per year was
used to plan the service workforce needs.
Due to this large predicted number of transfers, the new
service had a phased implementation. It was recognised that the
neonatal workload would exceed the paediatric demand and
with that in mind, paediatric transfers started in December 2009.
This allowed the logistical and operational set-up of the new
service to be rolled out before the large number of neonatal
referrals started. Transfers were facilitated through Embrace
using our call handlers, nursing staff, vehicles and drivers but
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FIGURE 1 Embrace referrals and transfers.
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From December 2009 to December 2014 we had 15,224
referrals and carried out 9,972 transfers: 2,426 paediatric and
7,546 neonatal (FIGURE 1). At the time of writing this article, we
had performed 11,030 transfers, crossing the 10,000 transfer
milestone on the 6 November 2014.
In this time we have travelled 855,000 miles in the UK. The
furthest patient transferred was from Thessaloniki, Greece, to
Sheffield Children’s Hospital (4,348 kms), and the longest road
transfer was 363 miles: Kirkcaldy in Scotland to Peterborough.
The highest number of referrals on one day that we have
received is 26 and the highest number of transfers we have
performed in one 24-hour period is 15. On average we do 5.71
transfers per day (range 0-15); average neonatal transfers 4.25
per day (range from 0-13) and 1.46 paediatric transfers per day
(range 0-8).
From a neonatal transfer point of view, Embrace is one of the
three busiest services in the UK. We have four dedicated ambulances and one fast response car with a team of dedicated drivers
ensuring that we provide good activation and response times.
Embrace has:
■ four incubators on trolleys
■ three other trolleys for either paediatric transfers or babies in pods
■ three nitric oxide systems
■ one Tecotherm cooling mattress
■ two flight compatible systems for fixed-wing or rotary transfers.
As well as being commissioned for neonatal and paediatric
transfers, a large workload for our administration team is
facilitating in utero transfers, finding a suitable maternal bed and
appropriate neonatal cot.
Although the numbers are small in comparison to the transfer
number, the time taken to locate a cot can be significant – the
average time taken for this process is 109 minutes. This has had a
huge impact on clinical staff in referring delivery suites who can
focus on clinical care, while the Embrace administration team
finds the most appropriate bed for mother and baby. It is,
however, not uncommon for maternity units to decide to keep a
mother in their local unit after many phone calls have been
made (FIGURE 2).
In utero transfers allow premature babies to be delivered in the
right centre for their postnatal care. In 2014, only six infants at a
gestation ≤26+6 weeks were delivered in a level 1 or level 2 unit
and required a postnatal transfer.
As well as undertaking transfers, the medical team at Embrace
is involved in referrals that do not ultimately require a transfer
after stabilisation advice is provided to the referring unit. We
provide a single point of telephone contact for referring
clinicians, with access to immediate specialist clinical advice.
This leads to the regional intensive care beds being used for
critically sick infants and children who require an uplift in care.
FIGURE 3 highlights how Embrace is used with regard to specialist
advice provision for referring units.
The variety of clinical conditions being referred to Embrace is
vast (FIGURE 4). Our training and education programme has
developed over the past five years with our educators and
simulation fellows managing a detailed competency framework
for all our staff. Regular simulations based on case reviews,
incident reporting and current topics are carried out to ensure
knowledge and skills in the ‘high-risk, low-frequency’ events that
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FIGURE 4 Embrace transfers by clinical category. Key: ECMO = extra
corporeal membrane oxygenation, ENT = ear, nose and throat.

we manage. We have several specialist groups within Embrace
focussing on palliative care, air transfers, health and wellbeing,
trauma and cardiology to name but a few.
A large part of work is repatriation after an uplift in care
allowing infants to be cared for in the right place by the right
team, following the neonatal service specifications. Our administrators call every neonatal unit and paediatric intensive care
unit in the region every day to check cot availability to ensure
efficient patient flows and effective use of tertiary cots/beds.
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Staffing
We have been extremely lucky over the last five years to build a
consistent workforce in all staff groups. We began with two
consultants, three higher specialist trainees, two advanced nurse
practitioners (ANPs) and 22 whole time equivalent (WTE)
nurses. The team of ANPs has developed and grown from two to
seven qualified with the aim to increase to eight. Our nursing
staff numbers are:
■ one lead nurse
■ two educators (1.5 WTE)
■ 5.5 WTE senior nurses
■ 12.5 WTE band 6 nurses.
We have paediatric trainees rotating through from the deanery
for six-month placements and we pride ourselves in a thorough,
intense induction programme working through transport
competencies. In the last five years we have built up a reputation
of being a good place to work, reflected in the number of
trainees who request a placement with us. They are of varied
background: paediatrics, anaesthetics, emergency medicine and
pre-hospital emergency medicine.
Our driving team has remained constant with 11 members.
We are supported by a team of eight call handlers run by an
administration manager. Over the last 5½ years we have had a
93.6% staff retention rate and the main grounds for leaving the
service has been geographical relocation for personal reasons.

CAMTS accreditation
In July 2014 it was a great achievement for the Embrace team to
be awarded with full accreditation for critical care transport by
ground, fixed wing and rotary wing by CAMTS (Commission on
Accreditation of Medical Transport Systems: ‘dedicated to
improving the quality of patient care and safety of the transport
environment for services providing rotorwing, fixed wing and
ground transport system’). Embrace joins a small group of only
seven other transport services outside the 162 teams in northern
America with this accreditation, after two years of hard work and
preparation from the whole team and our partners (Yorkshire
Air Ambulance, Yorkshire Ambulance Services, The Children’s
Air Ambulance and CEGA Air Ambulance). Our entire transport
process and service was scrutinised in terms of safety, quality
and governance, reviewing all our procedures, policies and
guidelines (www.camts.org).

Embrace
transport nurse
repatriating
a patient by air.

Air transport
Early on in the service development, it became clear that a
regional transport team needs a national reach and long
ambulance journeys by road were not clinically appropriate.
The development of air transport at Embrace was fully
integrated into our CAMTS accreditation application.
TABLE 1 shows the number of flights performed by Embrace. Ian
Braithwaite, Senior Transport Nurse, has been pivotal in
developing this service. Our simulation programme involves air
training, along with regular training provided by Yorkshire Air
Ambulance, The Children’s Air Ambulance and CEGA Air
Ambulance. We host monthly clinical governance meetings with
our air partners, reviewing utilisation, key performance
indicators, safety and quality.
Flights
Rotary wing

77

Fixed wing

29

Total flight transfers

106

TABLE 1 Embrace flights.

Governance
Embrace has a robust quality management process with monthly
safety, clinical governance and guideline meetings. We have
developed a trigger list, which prompts a detailed consultant-led
case review. Every hospital in the region has a link Embrace
consultant who attends audit, morbidity and mortality meetings
as well as participating in outreach education.
We have developed key performance indicators focusing on
quality, which are reviewed at stakeholder management meetings.
Our data are submitted to national neonatal and paediatric
groups, allowing benchmarking to maintain standards.

Future developments in the next five years
A new database is being developed that will enable us to submit
data to national and international groups allowing comparison
to other large transport services.
The three-year cycle of CAMTS re-accreditation will help
ensure a continued focus on safety and the quality for the
service.

A neonatal trolley with nitric oxide system.
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For more information or to visit Embrace, please contact
catherine.harrison@sch.nhs.uk (Neonatal Lead) or
suzanne.rennie@sch.nhs.uk (Lead Nurse)
VOLUME 11 ISSUE 6 2015

infant

Connecting with your
tiniest patients
Partnering with
families

Healing
environment

Optimising
nutrition

Light

Touch

Protecting
skin

Smell

Positioning
& handling

Taste

Sound

Safeguarding
sleep

Minimising
stress & pain

Developmental care solutions that help you deliver safe, effective and
individualised care to premature babies, ensuring the best possible
outcomes for future development.

Find out how Philips approach to developmental care can help your team.
Call us now on 01483 864766 or email denise.bent@philips.com
www.philips.co.uk/developmentalcare

NEONATAL AW.indd 1

05/10/2015 11:49

News Nov 2015.qxp_News 12/11/2015 11:39 Page 196

IN THE NEWS

Comparing percutaneous CVCs and
peripheral cannulae for delivery of
parenteral nutrition in neonates
Neonatal parenteral nutrition (PN) may be delivered
via peripheral cannulas or central venous catheters
(CVCs; umbilical or percutaneous). As a result of
complications associated with umbilical catheters,
many neonatal units prefer to use percutaneous
catheters after initial stabilisation. Although they can
be difficult to place, these catheters may be more stable
than peripheral cannulae and require less frequent
replacement.
The use of CVCs has been thought to increase the
risk of adverse events (eg bacteraemia, invasive fungal
infection, cardiac tamponade, other extravasation
injuries). However, a Cochrane review of randomised
trials of newborn infants receiving PN showed no
evidence that percutaneous CVCs increase the risks of
adverse events, particularly invasive infection.
Infants in the percutaneous CVC group needed fewer
catheters during hospitalisation. The study provided
limited evidence on the effects of the interventions on
nutrition – more trials are needed to determine which
method is better for improving nutrition, growth and
development in newborn infants.

Reference
Ainsworth S., McGuire W. Percutaneous central venous catheters
versus peripheral cannulae for delivery of parenteral nutrition in
neonates. Cochrane Database Syst Rev 2015:CD004219.

Training healthcare providers in neonatal
resuscitation improves neonatal outcomes
One in 10 newborn infants requires some resuscitative efforts at birth when
signs of breathing or a heartbeat are not detected. In 2000, approximately
four million newborn infants died in the first four weeks of life worldwide,
with almost half of these deaths occurring on the first day. The presence of
adequately trained personnel who can perform neonatal resuscitation may
prevent deaths and brain injury. Numerous neonatal resuscitation
programmes exist and generally include knowledge and skill-based
components taught over a half- or full-day course. However, the effectiveness
of these programmes in decreasing deaths or brain injury due to lack of
oxygen in newborn infants has not been reviewed.
A team of researchers based in Canada, Ireland and the USA set out to
determine whether standardised formal neonatal resuscitation training
(SFNRT) programmes reduce neonatal mortality and morbidity, improve
acquisition and retention of knowledge and skills, or change teamwork and
resuscitation behaviour.
The team identified 14 studies: five community-based studies (187,080
deliveries) and nine manikin-based studies (626 newborns). SFNRT
compared to basic newborn care or basic newborn resuscitation, in
developing countries, results in a reduction of early neonatal and 28-day
mortality. According to the authors, the addition of teamwork training to
SFNRT improved teamwork behaviour and decreased resuscitation
duration. Future research in this area should report on neonatal morbidity,
including hypoxic ischaemic encephalopathy and neurodevelopmental
outcomes.

Reference
Dempsey E. et al. Standardised formal resuscitation training programmes for reducing
mortality and morbidity in newborn infants. Cochrane Database Syst Rev 2015:CD009106.

Outcomes are improving for extremely preterm infants
Major complications have decreased and survival has improved
for extremely premature infants born over a 20-year period,
according to research from the National Institutes of Health
Neonatal Research Network published online in the Journal of
the American Medical Association.
Barbara Stoll of the Emory University School of Medicine in
Atlanta, USA, and colleagues reviewed data for 34,636 infants
born at 22-28 weeks’ gestation.
The researchers found a significant improvement in survival

for infants born at 23-24 weeks’ gestation and an increase in
survival without major complications among infants born 25-28
weeks of gestation.
This study will help clinicians to counsel parents about
anticipated outcomes for their infants and also provides
outcome data that can be used for benchmarking purposes.

Reference
Stoll B.J. et al. Trends in care practices, morbidity, and mortality of extremely
preterm neonates, 1993-2012. JAMA 2015;314:1039-51.

BRIGHTON PAEDIATRICS 23 January 2016
Hands-on Neonatal and Paediatric Echocardiography
For: Paediatric and neonatal trainees and consultants,
and cardiac sonographers
Registration: £125 (up to 23 December), £150 (late registration)
Venue: Royal Alexandra Children’s Hospital, Brighton, BN2 5BE

Please apply using online registration form at www.brightonpaediatrics.co.uk
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Airway clearance techniques:
examining the effectiveness of a
physiotherapy-led training programme
Neonatal chest physiotherapy, a highly specialised area of respiratory care, can be used to
improve ventilation by removing excess tracheobronchial secretions. Nursing staff must be
trained and deemed competent before carrying out chest physiotherapy on neonates. The aim
of this audit was to evaluate the effectiveness of a newly implemented physiotherapy-led
training programme on airway clearance techniques for nursing staff on the neonatal unit.

Robyn Honey

Introduction

BSc (Hons), MCSP
Band 6 Paediatric Physiotherapist

Chest physiotherapy can be used to
improve ventilation by removing excess
tracheobronchial secretions.1 In preterm
infants, this involves a range of techniques
including postural drainage and
positioning, and active techniques such as
percussion, vibrations and suction.2
Neonatal chest physiotherapy is a highly
specialised area of respiratory care and is
given due importance in a number of
national guidelines published over the last
five years.3-5 Detailed understanding of the
practice is required in order to apply
treatment techniques judiciously and
safely to preterm infants, who differ in
vulnerability and physiology from their
term counterparts,6 particularly given the
potential for chest physiotherapy to be
associated with major neurological
sequelae.7,8 Knowledge of potentially
unfavourable outcomes is crucial to
minimise the risks during treatment.
The Cull enquiry,9 investigating the link
between chest physiotherapy and the
devastating brain lesion encephaloclastic
porencephaly (ECPE), found that staff
carrying out airway clearance techniques
(ACTs) had received little or no formal
training. The report recommended that
nursing staff must be trained and deemed
competent by qualified experienced
physiotherapists before applying
respiratory physiotherapy techniques
to neonates.
As there is a paucity of high quality
evidence for neonatal chest physiotherapy,
best practice is based on the applicable
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Key points
Honey R., Melkuhn E., Xanthidis C. Airway
clearance techniques: examining the
effectiveness of a physiotherapy-led
training programme. Infant 2015; 11(6):
197-200.
1. The efficacy of a physiotherapy-led
training programme aimed at
enhancing knowledge of airway
clearance techniques was examined.
2. Results indicated improved knowledge
immediately post-training, although
knowledge of contraindications to
treatment was not maintained at six
months.
3. Modifications to the teaching programme will address areas of poor
knowledge, both immediately postteaching and at follow-up.
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body of evidence currently available and
peer consensus, with a formal framework
document published earlier this year aimed
at standardising practice.6
Currently there is limited evidence
regarding multidisciplinary training within
an intensive care environment. The articles
found10-12 related to pharmacological or
simulation training.

Background
While the St Thomas’ Hospital neonatal
unit (NNU) has access to specialist
respiratory neonatal physiotherapy input
during normal working hours, the unit
does not currently have a funded weekend
or out of hours service. Patients requiring
respiratory physiotherapy during these
hours rely on the nursing staff to deliver
this specialist treatment.
A high turnover of nursing staff and
changes in physiotherapy personnel on the
NNU led to difficulties maintaining
nursing staff respiratory physiotherapy
competencies. It was recognised by both
physiotherapy and senior nursing staff that
a wide variety of respiratory ‘physiotherapy’ techniques were being performed
by nursing staff, and that practice was not
always safe, appropriate or well
documented. To address this issue, a
physiotherapy-led teaching package for the
nursing staff was established. However, the
teaching was delivered on an ad-hoc basis
and, although questionnaires were used in
an attempt to capture changes in nursing
staff knowledge as a result of training, it
was difficult to monitor its effectiveness.
197
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It was recognised that a more formalised
training programme was needed, along
with formal written guidelines to ensure
standardisation of practice for ‘airway
clearance techniques’ applied by nursing
staff. Given the potential for high-risk
practice associated with poor education to
result in patient harm, audit was
recognised as essential to the project.9

1. How long have you been a neonatal nurse?
2. How long have you worked on the neonatal unit at St Thomas’ Hospital?
3. What AfC band are you?
4. Day and month of birthday?
5. What is the main area you work in (SCBU/HDU/NICU)?

Methodology and data collection
An audit was designed to assess the shortand long-term knowledge retention of the
physiotherapy teaching programme. A
formalised audit plan was submitted and
approved by the local therapies audit
committee. Senior medical and nursing
staff on the unit approved the plans for
training implementation and review of
its results.
The audit questionnaire (FIGURE 1) was
designed by senior nursing and physiotherapy staff based on the NNU. It was
piloted on a number of nursing staff and
no significant changes were required. The
questionnaire sought information about
the participants’ level of experience,
including nursing ‘agenda for change
(AfC)’ banding and number of years of
NNU experience, and evaluated knowledge
across seven areas of the training session.
These included:
■ Indications for ACTs
■ Techniques for airway clearance
■ Identifying patients who would not
benefit from ACTs
■ Identifying contraindications for ACTs
■ Equipment required to perform ACTs
safely
■ How to assess if ACTs have been effective
■ What should be documented following
ACTs.
Nursing staff anonymously completed
the questionnaire prior to, immediately
after, and six to eight months following the
physiotherapy teaching programme. The
questionnaire took less than ten minutes to
complete. Results were anonymised as the
purpose of the audit was to evaluate the
effectiveness of the teaching, not individual
staff performance. Results for each of the
seven knowledge-related question sets were
analysed in terms of group averages for
percentage of correct responses.
The ACT training programme involved
a 90-minute training session delivered by
two NNU specialist physiotherapists based
permanently on the unit and well known
to the nursing team. The teaching was
part of an established training day for all
198

6. Have you ever used ACTs before? If yes, was it in the neonatal population?
7. List all of the indications for using ACTs?
8. What techniques could you/do you use?
9. What babies might not benefit from ACTs?
10. List the contraindications and precautions that would make it potentially unsafe to
carry out ACTs?
11. What equipment do you need to have available or check before carrying out ACTs to
ensure safety?
12. How do you know if your ACTs are effective?
13. What do you document about completion of ACTs?
14. If you were asked to carry out ACTs for a baby you are looking after but you did not feel
competent to do it, what would you do?
FIGURE 1 Airway clearance techniques (ACTs) questionnaire for nursing staff.

unit nursing staff and was carried out on
the NNU.
The programme consisted of theory
teaching and practical training within a
single session. The practical element was
influenced by the success of simulation
training researched within an intensive
care environment.12 The number, banding
and experience of nurses in each training
group varied, although all were based on
either the neonatal intensive care unit or
high dependency unit. The theory teaching
on ACTs included a review of research,
indications, contraindications, common
conditions requiring ACTs, respiratory
assessment, treatment techniques and
documentation guidelines. The practical
teaching session involved three stages:
1. Discussing a clinical scenario.
2. Analysing assessment findings and identifying appropriate treatment techniques.
3. Practising positioning and percussion on
a doll and practising the technique of percussion on an air-filled bag with attached
manometer to give visual feedback about
the levels of pressure being used.

Results
Questionnaire data were available from 39
nurses (TABLE 1). Respondents ranged in
banding and experience, most (72%) were
band 6 staff. Follow-up data were available
for 32 (82%) participants. FIGURE 2 shows
the group results.
An improvement was seen in knowledge
across all seven categories immediately
post-training. The largest improvement
was seen in identification of techniques for
airway clearance, while the smallest gains
related to contraindications and
documentation. At six to eight months
post-training nursing staff had retained
enhanced knowledge across all categories,
although scores suggested a relative
reduction in knowledge in two categories
(including contraindications to treatment).
Three areas demonstrated continued gains
in knowledge over six to eight months, as
assessed by the repeat questionnaire,
including identification of appropriate
equipment required for ACT treatment,
reassessing the patient after treatment and
documentation following ACTs.
VOLUME 11 ISSU E 6 2015
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All but one nurse demonstrated an
improvement in knowledge immediately
post-training. The results demonstrated a
relationship between the number of years
respondents had nursed on the NNU and
their level of knowledge pre-teaching (ie
more experience correlates with a higher
score). Interestingly, the data showed that
less experienced nurses retained more
knowledge immediately post-training than
their more experienced counterparts, and
this differentiation continued at the sixmonth reassessment.

Discussion
The results from this audit highlight a
number of outcomes. A physiotherapy-led
training programme improved nursing
staff knowledge of ACTs on both a shortand longer-term basis.
All domains of knowledge demonstrated
an improvement, with retention or further
gains in knowledge seen in five of seven
areas. In two areas, there was a relative
reduction in the level of retained
knowledge, though scores remained above
baseline. The subject most commonly
recalled was the range of appropriate
techniques available to assist in removal of
secretions in the neonatal population.
This will hopefully increase the successful
recognition and treatment of those
patients that would benefit from ACTs,
who might otherwise have been undertreated. A number of areas demonstrated
poorer recall, including knowledge of
contraindications for treatment and
recognition of patients that would not
benefit from treatment. This presents a
significant safety concern, as lack of such
knowledge may result in patients being
inappropriately treated. Further
investigation into alternative and effective
ways of reinforcing this educational
message is necessary.
The audit results demonstrate a
substantial improvement in the nurses’
knowledge of documentation of ACTs six
months after the training session. Prior to
initiation of the teaching package there was
some discussion as to whether streaming
the nurse groups by banding would
improve the quality of teaching. The results
from this audit suggest universal
improvement in knowledge across the
bands, indicating the education package
was effective in equalising the knowledge
base of nursing staff regardless of their
experience. The data show that less
experienced nurses retained more

infant
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Total number of participants

39

AfC Band 5

5 (13%)

AfC Band 6

28 (72%)

AfC Band 7

4 (10%)

AfC Band 8

2 (5%)

Years of neonatal nursing experience

Mean: 10 years, range: 0-38 years

Lost to six month follow-up

7 (18%)

Reason
Left the hospital: 2 (5%)
Maternity leave: 4 (10%)
Extended leave: 1 (3%)

TABLE 1 Participants in the ACTs audit questionnaire. Key: AfC = agenda for change.

knowledge than their more experienced
counterparts, both immediately and at six
months post training. This may be due to
less experienced nurses engaging more
effectively with training as their baseline
knowledge levels were lower.
This audit has shown the importance of
evaluating teaching provision. Had the
short- and long-term knowledge of
nursing staff not been assessed it may have
been presumed that the teaching was fully
effective. The audit process has highlighted
those areas that are sufficiently covered in
the current teaching package, and
identified areas where knowledge
acquisition and recall are less satisfactory,
with potential safety implications. This will
guide changes to the teaching programme
to target these areas with the aim of
improving unit quality standards.
Currently there is no published
precedent for multidisciplinary training
within the neonatal environment and the
methods used within this study could be a
useful basis to enhance training within this
clinical field.

Limitations
It is not possible to ascertain if the data are
a true representation of staff knowledge of
the training programme undertaken.
Anonymous questionnaire submission
could reduce respondents’ incentive to
achieve their full potential. The questionnaires were often not returned at the end
of the session but up to two weeks later,
which presents the possibility that
responses may be influenced by other staff
or access to learning resources beyond the
training being evaluated. It was also
apparent that nursing staff commonly
misinterpreted some questions and
therefore the answers given may not be a
true indicator of their knowledge in that

area; some questions may not have been
fully answered despite the respondent
having the knowledge.
Comparisons with other centres are
difficult to make at this stage due to the
wide variety of practices of ACTs within
UK neonatal units and the differing
availability and role of physiotherapy.
Fewer than 50% of level 3 units have access
to respiratory physiotherapy13 and even
fewer units provide any formal training for
nursing staff in carrying out ACTs. Such
issues of clinical governance need to be
considered by physiotherapists working in
these units, although the challenges in
providing such educational interventions
are acknowledged given the demands on
clinical time for both physiotherapists and
nursing staff.

Future recommendations
The current training programme involves
the nurses attending a scheduled training
session annually. By formalising the
training as part of the NNU’s mandatory
training study day, it is hoped that all
nursing staff will attend annual respiratory
competency training. The teaching
programme should be modified to address
the areas in which nurses demonstrated
poor knowledge, both immediately post
teaching and after six months. Formal
feedback from nursing staff regarding the
training package was not collected,
however, in the future collecting this data
may provide useful additional information
to improve the training programme. It is
recognised that more emphasis should be
placed on understanding the contraindications to treatment within the
training package, as this was an area with
reduced knowledge retention over time. To
ensure quality of care, posters are to be put
up in each intensive care room as a
199
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0
List all the
indications for
using ACTs

What techniques
would you/could
you use?

What babies
may not benefit
from ACTs?

List all the
contraindications
and precautions
that would make it
potentially unsafe
to carry out ACTs

What equipment
do you need to
have available or
check prior to
carrying out ACTs
to ensure safety?

How do you know
if your ACTs are
effective?

What do you
document about
the completion of
ACTs?

FIGURE 2 The group average percentage of correct answers pre, immediately post and six months after the training session.

reminder of safe practice. The questionnaire format should be changed to ensure
the questions are clear to reduce
misinterpretation, and with the view to this
forming the basis of an individual
competency document rather than an
anonymous questionnaire. Once all of the
above changes are in place, the data
collection process will need to be repeated
to evaluate the effectiveness of the
amended programme.

the NNU, the authors feel these results
show that an educational package such as
this is effective and a positive use of time
for staff delivering and attending training.

Conclusion
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Reinforcing the role of a cardiac-focused
physical examination for all infants
Cardiology for paediatricians and neonatologists, Brighton 2015

T

he task of diagnosing and managing
cardiac problems in neonates and
children has led to a growing demand for
training and professional development
related to the paediatric cardiology subspecialty. In an attempt to specifically
address the needs of paediatric and
neonatal trainees and consultants, Drs
Poothirikovil Venugopalan and Ramon
Fernandez developed a one-day course
held in Brighton.
The event was jointly organised by the
Brighton and Sussex University Hospitals
NHS Trust and Paediatricians with
Expertise in Cardiology Special Interest
Group (PECSIG), and supported by
Neonatologists with an Interest in
Cardiology and Haemodynamics (NICHe)
and the British Association of Perinatal
Medicine (BAPM).
The aim of the event was to:
■ upgrade knowledge and skills related to
the diagnosis and management of common congenital heart diseases, including
dietary intervention and surgical aspects
■ update on the latest trends in patent
ductus arteriosus (PDA) assessment and
functional echocardiography studies in
the sick neonate
■ better understand reporting and limitations of a 24-hour tape in children
■ refine skills in interpretation of neonatal
and paediatric echocardiograms.
Consultant Neonatologist Dr Ryan

Watkins, Clinical Director at the trust’s
Directorate of Children’s Services,
inaugurated the course.
In his presentation on neonatal PDA,
Samir Gupta, Professor of Neonatology at
University of Durham and Director of
Research and Development at University
Hospital of North Tees, outlined the
differences between traditional and more
current views of PDA. He then went on to
talk about the importance and role of
echocardiographic ductal assessment in the
newborn baby. Professor Gupta
emphasised how ductal assessment in the
first 72 hours is limited to ductal size and
flow patterns. Later, left heart size and
function, as well as indicators of systemic
blood flow, can be used to evaluate the
duct. Examples of what constitutes a
significant PDA were given along with an
overview of current treatment options.
Using a case-based approach Dr
Kuberan Pushparajah, Consultant
Paediatric Cardiologist from Evelina
London Children’s Hospital, reinforced
the role of a detailed and cardiac-focused
physical examination of all infants for
early detection and timely referral.
Applying the general distinction of
cyanotic and acyanotic heart lesions, he
presented a simple and quick decision tree
to guide further management and
optimise outcome for the critical
congenital heart diseases.

Dr Pushparajah went on to explain the
difficulties in distinguishing between
congenital heart disease and respiratory
disease with perhaps the most difficult
being persistent pulmonary hypertension
of the newborn.
David Anderson, Professor of Paediatric
Cardiac Surgery at King’s College School of
Medicine and Senior Consultant
Cardiothoracic Surgeon, Evelina London
Children’s Hospital, focussed on the
management of single functional ventricle
lesions and their staged surgical approach,
explaining the different procedures such as
the Norwood stages, the bi-directional
Glenn shunt and hemi-Fontan procedure.
In the afternoon breakout sessions,
Professor Gupta discussed the value of
functional targeted echocardiography as a
tool to guide and optimise the
management of the sick neonate. Mr Chris
Smith, Senior Paediatric Dietician at the
trust, emphasised the importance of
monitoring and early intervention in the
nutritional management of the sick cardiac
infant. Dr Ari Kannivelu, Paediatrician
with Cardiology Expertise at Shrewsbury
and Telford Hospital NHS Trust, reviewed
his collection of interesting echo clips
complemented by case studies. Ms Denise
Bridges, Paediatric Cardiac Physiologist at
Evelina London, reviewed the indications
and limitations of 24-hour tapes in
children and presented examples of normal
and abnormal tape recordings.
The Royal College of Paediatrics and
Child Health awarded up to six CPD
points for the course. A provisional date of
24 June 2016 has been set for a follow-up
meeting next year; further details available
at www.brightonpaediatrics.co.uk.
By Poothirikovil Venugopalan,
Consultant Paediatrician, and
Ramon Fernandez, Consultant
Neonatologist, Brighton and Sussex
University Hospitals NHS Trust
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24 NOVEMBER 15

The Challenges of Supporting
Parents through the Neonatal
Experience
A study day organised by Child Bereavement
UK to explore key areas of neonatal care
including loss and grief, communication,
parents’ perspective and issues around endof-life care.
Venue: Redhill, Surrey
Cost:
£90
Contact: Tel: 01494 568909
training@childbereavementuk.org
www.childbereavement.org.uk

25 NOVEMBER 15

Neonatal Transitional Care and
Reducing Term Admissions
A neonatal seminar that looks at improving
transitional care and reducing term admissions.
Venue: Maple House, Birmingham
Cost:
£284-684
Contact: Tel: 01732 897788
www.sbk-healthcare.co.uk

25-26 NOVEMBER 15

Paediatric and Neonatal
Echocardiography
For neonatal and paediatric consultants,
trainees, nurse practitioners and sonographers.
Venue: Cambridge
Cost:
£400-480
Contact: Tel: 01223 274419
info@cambridgeperinatalgroup.org
www.cambridgeperinatalgroup.org

26 NOVEMBER 15

Improving Safety and Risk
Management in the Neonatal
Unit
An interactive workshop. Delegates will gain
practical advice, strategies and techniques to
cost-effectively improve safety in the unit.
Venue: Maple House, Birmingham
Cost:
£284-684
Contact: Tel: 01732 897788
www.sbk-healthcare.co.uk

30 NOVEMBER 15

Neonatal Ethics and Difficult
Situations Course
Promoting learning through simulated
scenarios focused on observation, perception
and experiential learning in a safe structured
environment.
202

Venue: Wirrall University Teaching
Hospital
Cost:

£125

Contact: Dr Sri Babarao
Tel: 07545 916275
sbabarao1@nhs.net

30 NOVEMBER - 4 DECEMBER 15

Neonatal Update 2015: The
Science of Newborn Care
The annual five-day international meeting
organised by Imperial College London
regularly attracts a capacity international
audience of senior neonatologists and
paediatricians.

4-5 DECEMBER 15

NeoSAVE
The neonatal stabilisation, air and land transport, ventilation and emergency care course.
Venue: Ashford, Kent
Cost:

Doctors £295, nurses £65

Contact: Lyn Shorter
neosave@yahoo.com

10-11 DECEMBER 15

Newborn Behavioural
Observations (NBO)
A training course organised by The Brazelton
Centre.

Venue: BMA House, London

Venue: Addenbrooke’s Hospital, Cambridge

Cost:

Cost:

£660-750

Contact: Tel: 020 7594 2150
sympreg@imperial.ac.uk
www.symposia.org.uk

£385

Contact: Tel: 01223 314429
tiffany@brazelton.co.uk
http://brazelton.co.uk

3 DECEMBER 15

10-12 DECEMBER 15

Every Baby Matters

Excellence in Pediatrics

The Cerebra annual conference for all
obstetricians, midwives, neonatologists,
paediatric surgeons, neonatal nurses,
students, parents and carers wanting to
prevent pregnancy-related brain injury in
babies before and after birth.

The 2015 programme features over 80
sessions in a mix of plenary and concurrent
lectures, trends and practice sessions,
interactive debates and hands-on workshops.

Venue: Royal Society of Medicine, London
Cost:

£45-130

Venue: London
Cost:

Contact: secretariat@ineip.org
http://2015.ineip.org

Contact: Tel: 01267 244225
rachels@cerebra.org.uk

3-4 DECEMBER 15

Neonatal and Paediatric
Ventilation
This course combines lectures with practical
workshop sessions. The programme includes
initiation, maintenance and weaning off of
assisted ventilation and special ventilatory
techniques. There will be small group
workshops on neonatal ventilators, transport
incubators and ventilators, and paediatric
ventilation simulation.
Venue: UCL Institute of Child Health,
London
Cost:

Doctors £499, nurses £329

Contact: ICH Events
Tel: +44 (0)207 905 2699
info@ichevents.com
www.ucl.ac.uk/ich/education/
events

£50-650

23 JANUARY 16

Hands-on Neonatal and
Paediatric Echocardiography
A hands-on course for paediatric and
neonatal trainees and consultants and cardiac
sonographers.
Venue: Royal Alexandra Children’s
Hospital, Brighton
Cost:

£125-150

Contact: www.brightonpaediatrics.co.uk

28 JANUARY 16

11th Northwest Neonatal
Study Day
A one-day conference aimed at neonatal and
paediatric trainees, neonatal nurses,
consultants and ANNPs. Delegates will be
updated on current research and topical
subjects via lectures from eminent speakers
and smaller interactive seminar sessions.

If you would like to promote a study day or conference on this page
free of charge, email details to lisa@infantgrapevine.co.uk
VOLUME 11 ISSU E 6 2015
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Venue: Manchester Conference Centre
Cost:
Nurses £40, Medical staff £90
Contact: Tel: 0151 293 3578
laura.hughes@alderhey.nhs.uk

28 JANUARY 16

Scottish Practical Neonatology
An interactive, lecture-based day aimed at
clinical staff within neonatal units
(consultants, senior trainees, ANNPs). The
day will focus on practical neonatal problems
with an emphasis on clinical management
and decision making.
Venue: Teacher Building, Glasgow
Cost:
Doctors £75, nurses £65
Contact: Tel: 0800 9177 405
rob@cfsevents.co.uk
www.cfsevents.co.uk

1 FEBRUARY 16

NeoSAVE Baby
A course for SCBU nurses, midwives,
paediatric nurses and staff involved in the
initial stabilisation of the sick or preterm
newborn.
Venue: Ashford, Kent
Contact: Lyn Shorter
neosave@yahoo.com

4 FEBRUARY 16

Supporting Parents through
Pregnancy Loss and the Death
of a Baby
An introductory workshop for all those
whose work brings them into contact with
families grieving the loss of a baby.
Venue: Clare Charity Centre,
Buckinghamshire
Cost:
£120
Contact: training@childbereavementuk.org

8 FEBRUARY 16

Sixth Annual Neonatal Palliative
and End-of-Life Care Conference
The day will focus on holistic care for the
baby and the family from the moment of
recognition, the continuum of care
throughout their life and care for the family
after the death of their baby. The challenges
of delivering quality family-centred care will
be explored.
Venue: Royal Society of Medicine, London
Cost:
£90 (early bird rate before 30
November)
Contact: Tel: 01494 569055
conferences@childbereavementuk.org
www.childbereavementuk.org
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23 FEBRUARY 16

23 MARCH 16

Seventh Paediatric Rare Disease
Conference

Paediatric Post Mortem. What
You Need to Know

Hosted by the British Paediatric Surveillance
Unit, the conference will review the child’s
journey from diagnosis and treatment
developments, through to transition and
end-of-life care.

For professionals whose work involves helping
bereaved families around the time of death.

Venue: Wolfson Centre, University of
Birmingham

Contact: Tel: 01494 568909
training@childbereavementuk.org
www.childbereavementuk.org

Cost:

£79-249

Contact: Tel: 020 7092 6066
events@rcpch.ac.uk
www.rcpch.ac.uk/bpsu/rdc16

24 FEBRUARY 16

Sixth Annual Clinical Day
A meeting organised by the Thames Valley
and Wessex Neonatal Network, suitable for
nurses, doctors, midwives and other
healthcare staff.
Venue: The Ark, Basingstoke
Contact: england.tv-w-neonatalnetwork
@nhs.net

Venue: Clare Charity Centre,
Buckinghamshire
Cost:

21-22 APRIL 16

British Maternal and Fetal
Medicine Society Annual
Conference
The 18th annual conference of the BMFMS.
Themes include clinical conundrums –
managing women at risk of preterm labour
and the fetus at the limits of viability.
Abstract submission deadline 1 December.
Venue: International Convention Centre,
Birmingham
Contact: www.bmfmsconference.ukevents.org

26-28 APRIL 16

15 MARCH 16

Preterm Birth: Improving
Immediate Care
This symposium will present and discuss
research conducted as part of a programme
of work funded by the National Institute for
Health Research. The focus will be on
improving the quality of care and outcome
for babies born before 32 weeks’ gestation.
Venue: The Albert Hall Conference Centre,
Nottingham
Cost:

£40-60

Contact: Tel: 01158 844919
pretermbirth@nottingham.ac.uk

17-18 MARCH 16

Neonatal Behavioural
Assessment Scale (NBAS)

£120

RCPCH Annual Conference
The 2016 Royal College of Paediatrics and
Child Health conference considers ‘working
together across boundaries’. Abstract
submission deadline 3 December.
Venue: Arena and Convention Centre,
Liverpool
Cost:

£50-203 per day (early bird rate
before 26 February)

Contact: www.rcpch.ac.uk/conference2016

4 MAY 16

Family-Centred Developmental
Care Study Day
A multiprofessional study day organised by
the Thames Valley and Wessex Neonatal
Network.
Venue: The Ark, Basingstoke

A training course organised by The Brazelton
Centre for understanding newborn
behaviour and supporting early parent-infant
relationships.

Contact: england.tv-w-neonatalnetwork
@nhs.net

Venue: Addenbrooke’s Hospital, Cambridge

SNNG Annual Conference

Cost:

Scottish Neonatal Nurses Group annual
conference and exhibition. Date for the diary.

£685

Contact: Tel: 01223 314429
tiffany@brazelton.co.uk
http://brazelton.co.uk

9 MAY 16

Venue: Crowne Plaza Hotel, Glasgow
Contact: www.snng.org.uk
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Using an individualised approach to
understand term admissions: the
Homerton experience
This article considers a system devised at Homerton University Hospital Foundation NHS Trust to
support understanding of the term infant patient group who have been admitted to the regional
neonatal intensive care unit. The aim was to go beyond trends of diagnosis on admission to the
neonatal unit, allowing a more individualised approach and learning from cases.

Jacki Dopran
MA, RGN, RM, ENB405/998
Senior Nurse, Neonatal Intensive Care Unit,
Homerton University Hospital, London

Keywords
term infant; trends; NHS outcomes; QIPP;
joint review; individualised

Key points
Dopran J. Using an individualised
approach to understand term admissions:
the Homerton experience. Infant 2015;
11(6): 204-08.
1. Looking at individual infants gives more
in-depth information about reasons for
admission to the NICU.
2. Collaborative working with obstetric
and midwifery colleagues supports
patient safety and improved outcomes.
3. Labelling trends and groups may not
always reveal why infants are admitted
to the NICU.
4. Proceed with balance and caution; term
infants do often need neonatal care.
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D

uring the last three decades the
number of infants admitted to
neonatal units in the UK has grown and
continues to expand.1 The pioneering work
of neonatal teams delivering highly
technological and complex management
has created a new population of extremely
premature neonates and, with this growth,
an expanding demand for neonatal cots.
Term infants (babies born at ≥37 weeks’
gestation) have always been part of the
neonatal care admissions population but
are now under question due to capacity
issues and a change of culture in which
keeping mothers and their babies together
is a priority. The Neonatal Data Analysis
Unit (NDAU) has demonstrated that
almost 60% of admissions to neonatal
units in England are term infants.2,3
NHS England Patient Safety is
prioritising reduction of the admission of
full term infants to neonatal care in line
with indicator 5.5 of the NHS Outcomes
Framework,4 with the aim of delivering
measurable improvement through an
understanding of the many complex
issues.5
Neonatal, obstetric and midwifery
clinicians are aware that understanding the
factors leading to admission of term babies
is very important. High admission rates
may be indicators of sub-optimal
intrapartum or early newborn care.
Identifying trends can support quality
improvements, which keep mothers and
babies together. This in turn saves valuable
resources and optimises capacity, truly
meeting the quality, innovation,

productivity and prevention (QIPP)
agendas for health care.6 Many neonatal
services with term admissions on their
radars have undertaken local audit and
data reviews to allow a better understanding of the infants they are admitting.

Understanding your unit’s term
admission rates
Many services across England have
committed to the specialised
commissioning for quality and innovation
(CQUIN) payment framework7 for term
admissions for the financial year 2015/16,
which supports both the QIPP and fiscal
benefit of CQUIN approach. This CQUIN
requires a joint review of all unexpected
term admissions to neonatal units
undertaken collaboratively between
obstetric and neonatal teams. Completion,
where possible within a month of
admission, promotes timely case review
that aims to drive change and
improvements from identified trends.
Having a baseline understanding of the
reasons why infants are admitted is key to
the success of this work. Many units have
undertaken reviews, analysis and audit
looking at term admissions. The Phillips
and Geethanath study8 is a good example
of reviewing admission trends for neonatal
care and allowing an overview of outlying
trends that could be addressed through
practice change. This type of study is
replicable using the BadgerNet9 raw data
download facility, thus demonstrating the
considerable value of data readily available
to the neonatal community.
VOLUME 11 ISSU E 6 2015
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The HUH neonatal service
The Homerton University Hospital
Foundation NHS Trust (HUH) provides
one of the largest neonatal intensive care
unit (NICU) services in London. The
service delivers medical intensive care,
ophthalmology laser surgery and supports
the local population of preterm and sick
term infants of Hackney. The unit works
within the North Central and North East
London neonatal operational delivery
network, which has a total of 12 units
delivering different levels of care according
to their designation and in line with the
Neonatal Toolkit1,10 and national specialised
services commissioning specifications.11
The north east of London has the
highest birth rate for the capital and the
network delivers approximately 32,000
infants per year. The local population of
Hackney presents many neonatal
challenges due to diversity of ethnicity,
migration, immigration and deprivation.
Babies are often of very low birth weight.
The service admits 850-900 infants a
year. The unit has a total of 46 cots (16
intensive care, eight high dependency and
22 special care), with occupancy varying
from 70-100+%.

Audit methodology
There was a monthly review of all term
infants admitted to the NICU who fulfilled
all of the following criteria:
■ >37 weeks’ gestation at delivery
■ mother’s pregnancy was booked at HUH
■ the infant was born at HUH
■ the infant had one episode of care in
the NICU.
Raw patient data were downloaded from
BadgerNet at the end of each month, from
2013 to date. This article focuses on 20132014 data.
A template was designed that focused on
key factors that would allow an overview of
the general trends for term admissions and
then expanded to a more in-depth review
of individual cases. Simple questions were
considered for inclusion in the template:
■ Did anything happen in the antenatal
period that would highlight the need for
NICU care?
■ Were there complications during labour
(eg cord prolapse, antepartum haemorrhage)?
■ Was there a mode of delivery trend?
■ Were there multiple births?
■ Were the infants small?
■ Were the infants hypoglycaemic?
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Were the infants cold?
■ What was the principle diagnosis?
■ What care level was needed on admission
to the NICU?
■ How long was the stay in NICU?
■ Where were the infants admitted from?
Each admission was reviewed and the
demographics for the infant were sent to
the maternity risk/governance midwives to
cross reference against the cases they were
looking at as part of their risk and
governance work reviewing avoidable and
unexpected admissions to the NICU.
■

Process of the audit
The audit was undertaken in two stages.
Stage 1 provided an initial overview of
information to give a percentage of admissions of term infants to the NICU, to define
a monitoring baseline and support effective
use of maternity and neonatal quality
dashboards in the services (FIGURE 1).
At stage 2, the discharge summary from
BadgerNet was analysed for each term
infant that was admitted to the NICU that
fell within the audit inclusion criteria. Each
case was assessed and a ‘red flag’ was
applied to the case if there was suggestion
that admission might have been avoidable
or if there were other factors that
influenced admission that may have
represented a trend. The red flag could
demonstrate a possible issue or areas of
learning requiring change of practice; it
could be an indicator for obstetric,
midwifery or neonatal care. Key questions
were considered when applying a red flag;
FIGURE 2 gives examples of some of the
questions.
It was made clear to all the teams that
the application of a red flag was a highlighter for further consideration of the case
– it was not a judgement on the admission
being avoidable or unexpected. The aim of
the flag was to act as a trigger to look at the
case in more depth to define learning.
Once an individual infant’s review had
taken place, details of the results were
summarised in a table that was shared
with the obstetric, midwifery and neonatal
leads. The obstetric and maternity team
then looked at all the patient details and
focused on the red flags. Any neonatal red
flags were referred to a neonatal
consultant or senior registrar for a further
medical notes review. If there were any
aspects of the neonatal case that presented
a risk incident or near miss then a datix
risk form was completed to allow
alignment of the monitoring of

Admission breakdown

Number of
infants

Total infants admitted
Total of HUH booked infants
admitted
Total term HUH infants with
x1 episode
Total HUH term admissions
for the month (%)
Sets of twins for month
Weight range of term infants
Admission temperature range
Care level at admission

Number of
infants

Intensive
High dependency
Special care
Social care
Management on admission

Number of
infants

Ventilation
CPAP
Oxygen
TPN
Cooled
Discharge destination

Number of
infants

Postnatal ward
Home
Cardiac centre
Surgical centre
Died
Other
Length of stay

Days

Range
Mean for month
FIGURE 1 The form designed to capture
monthly overview information for term
admissions at stage 1 of the audit.
Key: HUH = Homerton University Hospital,
CPAP = continuous positive airway pressure,
TPN = total parenteral nutrition.

admissions and inclusion in HUH’s
dedicated neonatal dashboard.
Application of a red flag was subjective
as assessment was made by one individual,
however, in order to reduce this
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subjectivity and any bias, various principles
were applied to the discharge summary
assessments (FIGURE 3).

Audit results

Obstetric flags

Midwifery flags

Neonatal flags

A full year of audit results were presented
to the joint obstetric and neonatal weekly
meeting; sharing the analysis for the
purpose of this article was agreed by both
teams to be a positive and open way of
supporting the national work that is being
undertaken.
Over the 24-month period a total of 664
term infants that were booked and born at
HUH were admitted to the NICU. In the
same time period there were a total of
11,679 births of booked infants in the
hospital. The admission rate was 5.6% of
total births, when applied to all booked
and born babies at all gestations. On
average 47% of infants admitted to the
NICU were term infants (FIGURE 4).

Could admission have
been avoided?

Were there avoidable
factors in early
postnatal care?

Was resuscitation optimal?

Was the admission
source from a
community setting?

Was time allowed for basic
newborn care on the
postnatal ward?

Was the baby cold?

Was there a medical
management plan in place
in the postnatal ward?

Were there
suboptimal factors
during labour?
Was LSCS undertaken
before 39/40 weeks?

Was the baby
detected from
NEWS?

Were there
unexpected factors to
labour and delivery?

Should the baby have been
admitted earlier?

Was the plan followed?

FIGURE 2 Examples of key questions considered when applying a red flag against an assessed
case. Key: LSCS = lower segment caesarean section, NEWS = newborn early warning score.

Antenatal factors

Identified antenatal factors in the audit can
be seen in FIGURE 5.

Hypothermia

Infection

Admission sources

Admission sources can be seen in FIGURE 6.
Note that there is no transitional care
facility at HUH, which could account for
the high special care admissions.
Trends from diagnosis

Conditions identified from diagnosis were:
■ respiratory distress syndrome
■ transient tachypnoea of the newborn
■ sepsis
■ low blood glucose following a management plan on the postnatal ward
■ poor feeding following a management
plan on the postnatal ward
■ known antenatal diagnosis
■ asphyxia/poor umbilical cord gas analysis
with clinical signs
■ meconium aspiration syndrome
■ neonatal abstinence syndrome.
Red flags

Of the 664 term infants that were admitted
to the NICU in the time frame of the audit,
119 (18%) may have had modifiable
factors that could have prevented admission. One hundred and sixteen obstetric
flags were awarded. Three neonatal flags
were applied where there was a delay in
admission as clinical opinion was to wait
and assess the effect of a management plan.
In retrospect, for two of these flags it was
found that admission at the point of first
206

Readmission with
weight loss

Hypoxic-ischaemic
encephalopathy

Elevated serum
bilirubin

Avoidable?

Poor feeding

Hypoglycaemia

Unavoidable?

Transportation, complex cardiac conditions, distended abdomen, meconium aspiration
syndrome, neonatal abstinence syndrome, transient tachypnoea of the newborn,
respiratory distress syndrome, chromosomal syndromes
FIGURE 3 Using diagnosis trends from discharge summary assessments to determine if
admission to the NICU was avoidable or unavoidable.

examination would have been optimal, but
no harm was incurred due to this delay.
General trends: length of stay, weight and
temperature

For 2014, length of stay ranged from one to
25 days with the mean per month at 4.3
days. Across the whole audit, birth weight
ranged from 1.8kg to 4.9kg. The mean
temperature on admission to the NICU
was 36.7°C and the temperature range
across the whole audit was 31-38.9°C
(including infants receiving cooling
treatment and those born at home).

What did the audit reveal?
The results of the audit demonstrated areas
of strong practice (warm babies, low levels
of hypoglycaemia, reasonable weight

ranges) and areas where more work is
needed, including the need to reflect on
early indicators to potentially avoid
admission.
Discussion regarding the definition of
‘unexpected’ or ‘avoidable’ when looking at
the outcome of the audit is important.
These terms are driving some work
streams and it may be timely to review
what is really meant here. For example, it is
perfectly reasonable that an infant born of
very low birth weight that is not feeding
well should receive neonatal care to avoid
becoming hypoglycaemic and to ensure an
optimal nutrition plan. Conversely, as a
broad statistic, the baby could have been
seen to have avoided admission by falling
under a principle diagnosis of hypoglycaemic or poor feeding on admission.
VOLUME 11 ISSU E 6 2015
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The value of an individualised
approach
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Looking at each infant’s clinical case
supports a far more in-depth analysis of
what could have been done better. This
approach also highlights that there are very
specific factors or indicators for each baby,
which may not necessarily fall into a trend
that led to admission.
Broad data sweeps for term admissions
may not be the best way forward for
working towards a reduction in admission
numbers. Many hospitals and networks
have tried to address baseline data that
demonstrated a trend of hypothermia or
poor feeding; yet rates of term admissions
continue to rise.3 Phillips and Geethanath’s
retrospective study8 also shows the value of
a broader view and identification of a
trend that may not have been clearly
recognised in day-to-day practice.
The work undertaken at HUH feeds well
into the CQUIN projects for the coming
year. The key flaw concerns the timeliness
of the reviews – sometimes the data were
not presented until a month or more after
the admission. The aim for the audit was
to have the data and in-depth review
completed each month by the second week
of the month. A lack of dedicated and
protected time to do this work made the
audit challenging.
The key for success in maximising the
CQUIN impact will lie in ensuring there is
clinical time put aside for supporting
timely review and that this is embraced by
the team. The demands of clinical care and
service delivery coupled with generic work
in all NHS acute organisations places
obstetric and neonatal teams in a
pressurised position to undertake complex
analysis and review as part of their routine
work. However, the benefits that will be
derived from the CQUIN could be far

FIGURE 4 The percentage of term infants admitted to the NICU from the total number of
Homerton booked and born admissions.

Antenatal factors

Mode of delivery

• APH
• Abruptions
• Sepsis/GBS/pyrexia

7%
EI LSCS

• Known congenital abnormalities
• Rhesus disease

41%

29%

• Presentation

Em LSCS
Instrumental
SVD

• Cord prolapse
• Cord round neck

23%

• IUGR/LBW
• Multiple pregnancy
FIGURE 5 Identified antenatal factors in the audit. Key: APH = antepartum haemorrhage, GBS =
group B streptococcus, IUGR = intrauterine growth restriction, LBW = low birth weight, El LSCS
= elective lower segment caesarean section, Em LSCS = emergency lower segment caesarean
section, SVD = spontaneous vaginal delivery.

reaching and impact positively on patient
safety, cost efficiency and capacity
utilisation. Neonatal teams need to
embrace this work and within individual
organisations start to really understand
what is happening with the term infant
patient group and, where appropriate,
work in collaboration to support reduction
of admission rates.

Is the audit missing any term
admissions?
Within the methodology of this audit,
some term babies who were admitted to
other hospital environments were not
being captured. This patient group is
generally older and following a normal
postnatal care pathway but it is important

Care level on admission to the NICU

Admission source
45%
A&E

35%

Community

25%

Postnatal ward

15%
5%

Delivery suite

Intensive
0

50

100

150

200

250

300

High
dependency

Special
care

Social care

FIGURE 6 Admission sources for 2014.
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to consider them in more depth as they are
part of the term infant group and they may
highlight trends and offer insights for
further improvement. This patient group
consists of term infants:
■ readmitted to the postnatal ward following discharge home
■ cared for on the postnatal ward, who have
support and management from the
neonatal team but are not captured on
BadgerNet
■ admitted via accident and emergency
departments from home to the
children’s ward
■ admitted via accident and emergency
departments and then transferred out to
other units for surgery or paediatric care
■ who have come to the NICU at term but
went on to have more than one episode
of care
■ who do not pass through the NICU and
therefore are not on the BadgerNet
system.

Conclusion
The needs of term infants admitted for
neonatal care have changed over the last
three decades. The profoundly septic and
very sick infants admitted from a postnatal

ward in the 1980s are rarely seen today, as
babies who need support are identified far
earlier and managed prophylactically from
birth. The desire to reduce neonatal
admission rates must not be at the cost of
unintended consequences, where those that
truly need admission to a neonatal unit do
not receive this in the name of cost savings.
This patient group does often need
neonatal care and healthcare professionals
should proceed with caution in applying
too rigid a label to term infants. As
understanding improves, it may become
acceptable that a cautious approach
promotes the best outcome for each baby
and with that premise it is possible that the
NICU will see more term babies.
It is likely that many units could improve
their admission rates by taking simple
actions and working collaboratively with
their obstetric and maternity colleagues to
reduce admissions.
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North Middlesex University Hospital
NHS Trust

Guided by our values – inspired by our community

Staff Nurses – Band 5 and Band 6
Are you an experienced Band 5 or Band 6 Paediatric/Neonatal Nurse looking for an exciting new challenge?
Then join us on our Paediatric/Neonatal Nursing Open Day on

Thursday, 26th November 2015
at North Middlesex University Hospital NHS Trust, between 09:30am-12:30pm
Our open day will give nurses looking for a new challenge an opportunity to meet some of our senior nurses,
have tours of the departments and meet our education and learning team.
At North Middlesex University Hospital NHS Trust, you’ll find a team that truly believes in living
our values in everything we do. We’re Caring, Helpful, Open and Honest, and committed
to Teamwork.
If you share these four values, join our unique Trust and feel inspired by the people, facilities,
community and places around you.
We are looking for individuals who are committed to providing high standards of quality care.
In return, you will find absolute commitment to you and your development.
Some of our other benefits include: computer salary sacrifice scheme, cycle to work scheme,
child care vouchers, season ticket loan, car leasing scheme and much more.
We have positions available in Paediatric A&E, Paediatrics and Neonates.
To register please visit our website www.northmid.nhs.uk and we will send your more
information about the day.

Caring Helpful Open & Honest Teamwork
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Taking newborn care
to new levels of excellence
Oxford University Hospital’s Newborn Care unit within the
John Radcliffe Hospital provides world-class intensive care for
babies and offers an excellent environment in which nurses
can learn and develop.
We are constantly on the lookout for new talent to join our
team and work with us towards achieving our goal
of offering the very best care by the most highly skilled and
well-trained nurses in the UK.
We have a comprehensive package of employment benefits,
which include help with relocation costs and first month’s
rent, as well as on-the-ward training and fantastic professional
development opportunities.
We are confident that we can help you develop your skills and
knowledge to become one of the best in
the business.
Whatever your current grade or speciality, we invite you to
come and join us and work in one of the finest newborn care
facilities available.

We offer all new recruits:
• Accommodation costs up to first month and deposit
• Individualised learning and development plans for new
starters
• Neonatal course
• Internal promotion through linked grades up to Advanced
Neonatal Nurse Practitioner
• Rotational Programme
• Preceptorship
• Links to Children’s Hospital, Children’s Critical Care and
High Risk Maternity Services
• Regional Newborn Transport Service (jointly with
Southampton)
• Terrific recently built clinical environment
• Commence as Clinical Support Workers whilst pending PIN
numbers
• Generalist Bank Pay rates (and paid at grade)
• Salary Sacrifice scheme
• Links to research and academic opportunities
e.g. AHSN

Visit: www.oxfordneonatalcare.co.uk
to apply or view our video for further details

Think about the big picture
The right vial, for the right baby,
at the right time.
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CUROSURF® Endotracheopulmonary Instillation Suspension (Poractant
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prescribing Prescribing information Presentation Curosurf is available
as single dose vials of 1.5ml or 3.0ml containing either 120mg or 240mg of
phospholipid fraction from porcine lung. Indications Treatment of Respiratory
Distress Syndrome (RDS) or hyaline membrane disease in newborn babies with
birthweight over 700g. Prophylactic use in premature infants between 24 and 31
weeks estimated gestational age at risk from RDS or with evidence of surfactant
deficiency. Dosage (See SmPC for full details) Rescue treatment: recommended
starting dose is 100-200mg/kg (1.25-2.5ml/kg) administered in a single dose as
soon as possible after diagnosing RDS. Additional doses of 100mg/kg (1.25ml/kg)
each at about 12 hourly intervals may also be administered if RDS is considered
to be the cause of persisting or deteriorating respiratory status of the infants
(maximum total dose of 300-400 mg/kg). Prophylaxis: single dose of 100200mg/kg administered as soon as possible after birth (preferably within 15
minutes). Further doses of 100mg/kg can be given 6-12 hours after the first dose
and then 12 hours later for persistent signs of RDS and ventilator-dependency
(maximum total dose of 300-400mg/kg). Administration Curosurf should only
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stabilisation of preterm infants. Warm vial to room temperature (e.g. by holding
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shaking in order to obtain a uniform suspension. Withdraw the suspension using
a sterile needle and syringe (see SmPC for full details). A suitable catheter or tube
should be used to instil Curosurf into the lungs. Doses are administered either by:
1) Disconnecting the baby momentarily from the ventilator, administer
1.25 to 2.5ml/kg of suspension, as a single bolus directly into the lower trachea
via the endotracheal tube. Perform one minute of hand-bagging and then
reconnect baby to the ventilator at original settings. Further doses (1.25ml/kg)
that may be required can be administered in the same manner; OR 2) Without
disconnecting the baby from the ventilator, administer 1.25 to 2.5ml/kg
of the suspension, as a single bolus, directly into the lower trachea by passing a
catheter through the suction port and into the endotracheal tube. Further doses
(1.25ml/kg) that may be required can be administered in the same manner. After
administration, pulmonary compliance can improve rapidly, requiring prompt
adjustment of ventilator settings. Rapid adjustments of the inspired oxygen
concentration should also be made to avoid hyperoxia. Continuous monitoring of
transcutaneous PaO2 or oxygen saturation is advisable; OR 3) A third option is to
administer through an endotracheal tube in the delivery room before mechanical
ventilation has been started – a bagging technique is used and extubation
to CPAP is an option either in the delivery room or later after admission to
neonatal unit (INtubation SURfactant Extubation – INSURE). Contraindications
Hypersensitivity to the active substance or to any of the excipients. Warnings

and precautions (See SmPC for full details) Reflux, mucus plugging, bradycardia,
hypotension, reduced oxygen saturation, signs of infection. The infant’s general
condition should be stabilised prior to starting treatment with Curosurf.
Correction of acidosis, hypotension, anaemia, hypoglycaemia and hypothermia
is also recommended. Administration to preterm infants with severe hypotension
has not been studied. Side effects Uncommon sepsis, haemorrhage intracranial,
pneumothorax. Rare bradycardia, hypotension, bronchopulmonary dysplasia,
pulmonary haemorrhage, oxygen saturation decreased. Not known hyperoxia,
cyanosis neonatal, apnoea, electroencephalogram abnormal, endotracheal
intubation complication. Slight tendency towards increased incidence of patent
ductus arteriosus reported in clinical studies. (See SmPC for full details). Legal
category POM. Packs and prices £281.64 1 x 120mg/1.5ml single use vial,
£547.40 1 x 240mg/3ml single use vial. Marketing authorisation number
PL 08829/0137. Marketing authorisation holder Chiesi Limited, 333 Styal
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