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Introduction
The London Neonatal Transfer Service (NTS) entered its twelfth year
of operation this financial year. It has been a year of financial and
operational challenge where throughout on-going negotiations
around funding of our second emergency team and space allocation
at The Royal London Hospital we have endeavoured to keep pace
with a workload of 2,372 referrals over the year.

London NTS undertook the highest number of neonatal transfers in the country as evidenced in the 2015
annual UK Neonatal Transport Group (NTG) benchmarking exercise across nineteen services.

Recruitment of a third Consultant to the team has been successful and an appointment to a locum
position has taken place. With this appointment transition from ad hoc to formal outreach training in
collaboration with our senior nurses and network colleagues is the current plan using a mixture of
simulation training, critical incident debrief, skills and drills and feedback sessions. The philosophy that
the stabilisation of a sick baby should take place on a basis of mutually agreed guidelines, good
communication and clarity of planning between referral, transport and receiving units is one that NTS
would like to promote.

To that end the ‘Neonatal Emergency Training & Stabilisation’ (NETS) course has gone from strength to
strength receiving excellent feedback from attendees and alternating between centralised and in-situ
courses held at our referring hospitals.

We eagerly await the outcome of an NHSE review into London paediatric and neonatal retrieval services
and will work with commissioners and stakeholders to deliver the best value, cost effective and high
quality service that we can in conjunction with our colleagues from the Children’s Acute Transfer Service
and the South Thames Paediatric Retrieval Service.

Our collaboration with the Ickle Pickles charity has led to innovative developments with equipment and
we have seen the tangible benefits that the new Sophie ventilator has brought to our patients undergoing
inter-hospital transfer. Out thanks to the charity for their support and for on-going fundraising for our
service.
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London Neonatal Transfer Service Emergency Remit
SUMMARY
London NTS will carry out unplanned emergency transfers of babies in or out of a London neonatal unit, including:


Any baby needing respiratory support who is moving up a level of care, or being moved for specialist care which is not
available locally (could include referring unit full).



Any transfer of a sick new-born baby (baby has respiratory, gastrointestinal, renal or neurological problems, congenital
abnormality, cardiac problem, even if not ventilated).



Any baby presenting with a new condition after the immediate neonatal period (e.g. a baby presenting with necrotising
enterocolitis, respiratory collapse or sepsis).

In the event of the team not being immediately available due to call stacking, referrals will be triaged by the NTS duty
consultant, taking into account the condition of the baby, and the level of expertise available in the referring unit.
The emergency service cannot guarantee to undertake pre-booked journeys, but will endeavour to transfer infants for the
following reasons:


Babies being transferred for specialist investigations or a planned procedure such as PDA ligation or stoma reversal.



Back transfers of ventilated babies being transferred out of a London NICU to another London neonatal unit, following
their specialist investigation or planned procedure.



Babies being transferred for palliative care, either to a hospice or to a neonatal unit closer to home.

Returning ventilated babies


Pre-booking cannot be guaranteed, as higher priority calls will always take precedence.



Should not involve a shift over-run.

What we cannot do:


Take babies to a hospital and stay with them whilst they are investigated – the baby must have a bed arranged, and be
admitted to the accepting hospital.



Undertake back transfers of ventilated babies where the accepting unit is outside of the geographical area covered by
London NTS (see below). These babies should be repatriated by the transfer service which covers the region that the
baby is returning to.

Clear Emergencies include:


Any transfer of a new-born baby requiring respiratory support who is moving up a level of care for medical intensive
care



Any baby requiring urgent surgery, whether or not they are ventilated.



Any baby being moved for specialist care which is not available locally, whether or not they need respiratory support.
However, the baby must have a bed arranged, and be admitted to the accepting hospital.



Any baby presenting with a new condition after the immediate neonatal period (e.g. a baby presenting with necrotising
enterocolitis, respiratory collapse or sepsis). This would include babies who are readmitted from home to A&E or a
paediatric ward, who are being transferred to a London neonatal unit.



This list is not exhaustive, and the final decision will be made by the NTS Duty Consultant.

Finance/Commissioning
Recurrent funding for the service remains unchanged. This supports a single 24 hr emergency response
provided by medical and nursing staff from Barts Health NHS Trust, Emergency Ambulance Crew from
the London Ambulance Service (LAS) and call handling by the Emergency Bed Service (EBS). Three
bespoke ambulances are provided and maintained by LAS. Barts Health have funded the capital
replacement of all essential medical equipment for the three transport rigs. Specific pieces of
emergency equipment have been kindly funded by the Ickle Pickles charity.
Non recurrent funding has been in place since 2014 to support a second emergency half team running
12 hrs per day. Ambulance staff and vehicle provision is from St John Ambulance Service. Ongoing
funding is subject to review.
The total cost for emergency service provision is £2,759,490 annually including non recurrent funding.
The Elective (repatriation) Service is provided by the LAS who fund the nursing and ambulance staff and
provide the vehicle for transfer. Call handling is managed by Barts Health administrative personnel.
The London neonatal and paediatric retrieval services have undergone formal review this year by NHSE
in order to assess costs, service remits, workload, operations and unmet need. Stakeholder feedback
has been canvassed, recommendations made and an implementation programme will commence
2016/17.

Clinical Governance
This remains a high priority area for London NTS.
Patient safety incident (PSI) records are maintained for every emergency transfer whether the transfer
was associated with any adverse event or not. All emergency missions are reviewed at the daily case
debrief meetings where PSI data is entered into an electronic database for reporting purposes.
Deaths during or soon after transfer are subject to critical incident review between referral, transport and
receiving units such that any opportunities for improved practice can be identified and acted on.
Quality improvement projects are part of the service culture. Currently, work is being done in the
following areas.


Thermal control of preterm babies during transport



Stabilisation of babies being transferred with necrotising enterocolitis



Encephalopathy assessment of babies with perinatal asphyxia undergoing transfer



Care bundle management of transported babies with perinatal asphyxia



Using the TRIPS score for triage assessment



Utilising the GAMUT database for international benchmarking

Achievements
NTS has successfully implemented use of the Sophie ventilator; a facility that allows us to oscillate in
transport as well as use volume targeted modes of ventilation and respiratory strategies more bespoke to
the patient
We have commenced training with Capital Air Ambulance in order to develop air transport competence
such that London NTS can undertake repatriation of our own patients who need to be moved to their
local hospital where road transport is not feasible
NTS has extended its work looking into the transfer of babies with bilious vomiting to leading a national
study of the same in collaboration with the CENTRE service. This work has been presented and is
currently being written up as an academic paper
Plans for a formal outreach program across the three London neonatal networks have been implemented
in response to user feedback.
February 2016 saw NTS involvement in the delivery of a one
week train the trainer series of workshops in Sri Lanka. This was
undertaken in response to a government sponsored initiative to
develop neonatal retrieval services and requested by the Royal
College of Paediatrics and Child Health, Sri Lanka
Use of the NeoMate app as a guide to pre-transfer stabilisation
has dramatically increased both nationally and internationally

Aspirations


Secure recurrent funding for the 2nd emergency
day team



Seek commissioning and extension of current 5 day
elective service



Explore the feasibility of a 2nd night emergency
team



Develop an in-utero transfer capability



Enhance call conferencing facilities



Develop flight retrieval competency

ACTIVITY
London NTS Activity Reports 2015/16
In 2015/16 the London Neonatal Transfer Service (NTS) received 2,372 referrals, of which 1,770 were
undertaken by the teams, the busiest year to date.
Neonatal transfers have been categorised by the British Association of Perinatal Medicine (BAPM) as
being either ‘uplift’, ‘capacity’, ‘repatriation’, or ‘outpatient appointment’. Chart one below shows the
proportion of London NTS transfers for each of these categories.

Uplift and capacity transfers fall within the remit of the emergency teams, which are staffed by a senior
specialist neonatal doctor or advanced neonatal nurse practitioner, a senior neonatal nurse, and an
emergency ambulance crew. A small number of ventilated babies who require repatriation after
procedures such as PDA ligation, are also within the remit of the emergency team.
Outpatient appointments and most repatriations come under the remit of the elective team, which is
staffed by a senior neonatal nurse and an emergency ambulance crew. There are set criteria for babies
to assess their stability, and therefore their suitability for the nurse led elective service.

Emergency Transfer Activity Trends
The number of emergency referrals made in 2015/16 was 10.3% higher than the previous year. Chart
two on the next page shows the change in emergency referral and transfer activity since the service
started.

ACTIVITY

Emergency Referrals 2015/16
There were 1,482 requests made for an emergency transfer, of which 1,427 were within the remit
of the team. A specialist neonatal team mobilised to 1,295 of these babies, an increase of 9.7%
compared with last years activity. Chart three below shows the change in categories of transfer for
the emergency transfers done.

ACTIVITY
Table one shows the twenty most often referred clinical reasons for transfer, accounting for 90% of the
1,123 babies who were transferred for uplift of care.

12.6% of babies referred for an emergency transfer were not transferred by the team, the reasons for
which are illustrated in chart four.

ACTIVITY
Intensive Care Support
Around two thirds of babies transferred by the emergency teams required some degree of respiratory
support, illustrated in chart five below.

Many of the ventilated babies required other forms of intensive care support in addition
to ventilatory support for their breathing. Chart six shows the number of babies
receiving inotropes to support their blood pressure, therapeutic hypothermia for
neuroprotection, or nitric oxide to treat persistent pulmonary hypertension of the newborn (PPHN).

ACTIVITY
Some babies (40%) received one or more additional forms of support.




201 babies required ventilator support plus one additional treatment
81 babies required ventilator support plus two additional treatments
12 babies required ventilator support plus all three additional treatments
Age, Birthweight and Gestation

Almost half (46.6%) of babies transferred by an emergency team were referred within 24hrs of their
birth, with 61.7% being referred within the first 48hrs of life. Charts seven and eight show the
birthweight and gestation at birth respectively for these babies.

ACTIVITY
Timing of Emergency Transfers
Calls are categorised as either needing to be dispatched to within 1 hour, between 1-24 hours, or over 24
hours. The actual dispatch times for the teams are discussed in the following pages. Chart nine below
shows the urgency of transfers completed, namely the proportion of each time category transferred by
the emergency teams.

Time critical transfers
All UK neonatal transfer services are requested to submit data annually to benchmark against other
services, and in order to compare like with like, a select group of patients with a defined set of conditions
which require a ‘time critical’ response, have been identified. The conditions listed below are ‘nationally
defined time critical categories’ and teams should endeavour to dispatch to these babies within one hour
of the initial referral.
Clinical criteria for Time Critical Transfers:
1.
2.
3.
4.
5.

Gastroschisis
Ventilated infant with Tracheo-oesophageal atresia +/- fistula
Intestinal perforation
Suspected duct-dependent cardiac lesion not responding to prostin
Unstable respiratory or cardiovascular failure not responding to appropriate management:
Despite giving appropriate ventilation via endotracheal tube the infant’s respiratory status
remains unstable or severely compromised:
persistent unstable pneumothorax despite chest drain
requiring FiO2 100%
arterial oxygen < 5kPa on 2 consecutive blood gas measurements
pH <7.1 and pCO2 >9kPa
persistent mean blood pressure below corrected gestational age, measured on arterial
line; if measured with cuff only, there should also be acidosis (pH <7.1)

ACTIVITY
In terms of urgency, this list is not exhaustive, in that there are many other reasons why a baby would
need a time critical response to a transfer request. London NTS include in their list of ‘local time
critical’; babies who are being referred for therapeutic hypothermia treatment for hypoxic ischaemic
encephalopathy, babies with bilious vomiting, babies needing exchange transfusion, babies with
testicular torsion or incarcerated hernia. This list is also not exhaustive, and there may be other more
unusual conditions / circumstances which would also warrant a time critical response.
There were 576 transfers categorised as needing the team to dispatch in under an hour. Of these, 190
were ‘nationally defined’ as time critical (see chart ten below) with the remaining 387 being locally
defined as time critical.

Quality Parameters
Team Dispatch Times
The National Service Specification for Neonatal Critical Care (Transport) stipulates that transfer
services should dispatch to 95% of nationally defined time critical calls within 60 minutes of the
referral being made. Locally, London NTS aim to dispatch to these calls within 30 minutes of the call
being made. Table two below details the team’s ability to dispatch to time critical calls, both nationally
and locally defined.
There were 34 babies who were referred with a nationally agreed time critical condition which the
team were unable to dispatch to within one hour of the referral. Most (31/34) were referred when the
London team(s) were already engaged on a call. Of the remaining three transfers, two were delayed by
discussions with a PICU team as they were being transferred to Great Ormond Street Hospital and one
was delayed as there was no surgical cot found at the time of referral.

ACTIVITY

* Complete time data was available for 186 and 379 national / local time critical transfers respectively.

London NTS have a reciprocal agreement to provide cross cover for the NTS teams based in Kent,
Surrey or Sussex for national time critical referrals, when the local team are not able to respond in a
timely manner, the KSS teams will be approached to see if they are able to undertake the journey,
and vice versa.
In addition to the 34 babies that London were unable to dispatch to within an hour, there were a
further seven time critical referrals that were passed to one of the KSS teams.

Urgent Emergency Transfers (1-24 hrs)

The remaining category consists of babies
being transferred for specialist or intensive
care that is not available in the referring unit,
who need to be transferred within the following few
hours (up to 24hrs). A team dispatched to
more than half (51.7%) of these babies within
an hour of the referral. If the team are available,
and the receiving unit are able to accept the
baby straight away, there is not normally any reason
to delay dispatch.

*Complete time data was available for 577 transfers

ACTIVITY
Non-Urgent Emergency Transfers (>24 hrs)
Ten per cent of transfers are planned transfers for procedures such as PDA ligation or hernia repair. It is
sometimes a challenge to ‘pre-book’ the emergency team(s), as in the event of an emergency referral
being made; the planned transfer would have to wait till a team is free. The potential for this to happen
is always explained at the time of referral, and on six occasions in 2015/16, the referrer undertook the
transfer themselves so as to not risk missing the planned theatre slot.

London Neonatal Networks and Network Pathways
Since 2013, London has been divided into three neonatal operational delivery networks, following the
merger of North East with North Central, and South East with South West. Chart eleven shows the
proportion of babies who were transferred either for uplift or capacity reasons, which stay within
network, and those that follow the agreed network pathways as described below.

Chart 11

Emergency Transfer Pathways
1.8%

1.1%

0.3%

18%

16%

63%

Baby transferred within the agreed network pathway
Baby transferred out of network
Baby transferred within network, but not agreed network pathway
Transfer originated outside London
Baby was not transferred

Transfer originated from private hospital

North Central & East London (NCEL)
An emergency team was dispatched to 596 babies referred from a unit within NCEL network, accounting
for 47.6% of emergency transfers completed by London NTS in 2015/16. Six babies were attended to by
the team, but not transferred. Table four shows the units within the North Central & North East London
Neonatal Network, and the pathways within this network.

ACTIVITY

* Royal London Hospital is also the surgical referral centre for Basildon and Southend hospitals,
although these babies are transferred by the Acute Neonatal Transfer Service (ANTS) based in
Cambridge.
80.7% of NCEL babies were transferred from a NCEL neonatal unit to another NCEL neonatal unit, with
77.9% of those who stayed within network following agreed network pathways.

South London
An emergency team was dispatched to 350 babies referred from a unit within the South London
neonatal network, accounting for 27% of emergency transfers completed by London NTS in 2015/16.
Table five shows the units within the South London Neonatal Network, and the pathways within this
network.

86.5% of South London babies were transferred from a South London neonatal unit to another
South London neonatal unit, with 77.3% of those who stayed within network following the agreed
network pathways.

ACTIVITY
North West London
An emergency team was dispatched to 291 babies referred from a unit within North West London
network, accounting for 22.5% of emergency transfers completed by London NTS in 2015/16. Three
babies were attended to by the team, but not transferred. Table six shows the units within the North
West London Neonatal Network, and the pathways within this network.

Table 6

Neonatal Intensive Care
(formerly 'level 3')

Local Neonatal Units
(formerly 'level 2)

Special Care Units
(formerly 'level 1')

Surgical and Cardiac
Babies

West Middlesex

Royal Brompton is the
network cardiac centre
for all North West
London babies.

Medical Neonatal Pathways
North West
London
Neonatal
Network

Chelsea & Westminster

-

Queen Charlotte's

Hillingdon
Northwick Park
St Mary's

Ealing (now closed)

Chelsea & Westminster
is the surgical centre
for all North West
London babies.

76.2% of NW London babies were transferred from a NW London neonatal unit to another NW London
neonatal unit, with 80.5% of those who stayed within network following agreed network pathways.

Map of London Neonatal Networks and Units

ACTIVITY
Benchmarking
There are 19 dedicated neonatal transfer services operating within the United Kingdom, all of which
submit their data for annual benchmarking to the National Transport Group. Data is presented in
November at the annual neonatal transport conference. Benchmarking data included in this report was
presented in November 2015 at the Brighton Conference, and included transfers done between Jan-Jun
2015. Table seven compares the referral profiles for the four busiest UK neonatal transfer services.


London NTS cover units within London (bordered by the M25).



Embrace covers the Yorkshire and Humber region



Centre operate from two bases in Nottingham and Leicester, and cover the East Midlands region.



Scotstar is the neonatal transfer service for Scotland



London NTS is the busiest UK Neonatal Transfer Service



When compared to other UK service, a much higher proportion of London NTS transfers are time
critical, ventilated, and / or requiring support with nitric oxide therapy or therapeutic hypothermia
treatment.

ACTIVITY
Therapeutic Hypothermia Treatment
Babies who have hypoxic ischaemic encephalopathy will normally be given therapeutic hypothermia
treatment (cooling) which has been shown in some cases to reduce the incidence and severity of brain
damage caused by the hypoxic episode. Whilst this is not nationally defined time critical transfer, many
dedicated teams, including London NTS, treat this type of transfer request as time critical; as the
treatment is most effective the earlier it is started. These babies are often requiring support with
breathing and maintaining blood pressure.
129 babies were transferred for cooling in 2015/16.

National Benchmarking Comparison
o

Six babies did not reach the target temperature of 33-34
during the transfer, so 95.3% of babies transferred reached 85% of babies transferred for cooling reached target temperature
their target temperature before arrival at the accepting unit.
during the transfer process.
This compares favourably with the 85% of babies who reached
target temperature in the national benchmarking.
Chart twelve below shows the proportion of babies that reached target temperature within 6 hours of
birth.

ACTIVITY
Efficacy of Ventilation - over / under ventilation
732 babies transferred by London NTS in 2015/16 were ventilated during transfer. In most cases, teams
would measure the baby’s blood gas parameters on arrival at the receiving unit. Blood gases on arrival
were documented for 81.3% of ventilated babies.


10.4% of ventilated babies were ‘over-ventilated’ with a National Benchmarking Comparison
paCO2 of <4kPa on their blood gas on arrival at the

7% of ventilated babies were overaccepting unit.
ventilated



5.5% of ventilated babies were ‘under-ventilated’ with a
pH of <7.2 and a paCO2 of >7kPa on their blood gas on 
arrival at the receiving unit.

6% were under-ventilated.

London NTS are in the process of upgrading all transport ventilators to enable us to deliver more
sophisticated ventilation strategies than was previously possible, including high frequency ventilation. It
is anticipated that following the implementation of this new equipment, it will be possible to improve
on our ability to optimise ventilation strategies, and reduce the incidence of over / under ventilation.

Elective Service
The London NTS elective service, in contrast to other UK neonatal transfer services is noncommissioned, and is funded on a cost per transfer basis, with the baby’s home Clinical Commissioning
Group (CCG) being invoiced by the London Ambulance Service (LAS). Barts Health employ the
additional nursing staff required to provide the 12 hr Monday - Friday elective service, the cost of which
is reimbursed by the LAS. There are many more referrals made to the elective service than there are
spaces available, and so consequentially most London elective transfers are not undertaken by a
dedicated neonatal transfer service.
There were 890 requests made to the service for an elective transfer, of which 870 were within the
remit of the team. A specialist neonatal team mobilised to 475 of these babies. The majority of babies
transferred by the London NTS elective service (91.8%) were being repatriated to a neonatal unit closer
to their home address. The remaining 8.2% were escorted to an outpatient’s appointment before being
returning to the referring hospital.

ACTIVITY
Chart thirteen below shows the reasons why elective referrals are not transferred. Almost three
quarters of referrals that are not undertaken by the elective service are directly due to a lack of
capacity in the service, often because the request is not able to be completed in the timescale initially
requested.

Most referrals made to the London NTS elective service fit the service’s criteria for a nurse-led
transfer, and so are transferred by a nurse and ambulance technician. During 2015/16, there were 21
babies who also required a doctor to accompany the team, usually because they weigh less than 1kg,
or have demonstrated a tendency to be unstable on CPAP.
Chart fourteen shows the respiratory status of babies being moved by the elective service, most of
which were receiving either non-invasive support, or breathing without respiratory support.

ACTIVITY
Number of Transfers per Baby
Most babies (78.5%) were transferred by London NTS only once, but a number of them had multiple
transfers, between 2 and 11 times during the course of their neonatal care. The chart below shows the
proportion of babies who had either singular or multiple transfers.
Chart 15

Number of NTS Transfers per Baby
3.0%

2.5%

16%

1 transfer
2 transfers
3 transfers

≥ 4 transfers
78%

Follow-up and Outcomes
There were 1,349 individual babies were transferred by London NTS during 2015/16. Follow up
information is routinely sought on each baby’s outcome via the BadgerNet database and National
Patient Data Spine. Chart 15 below shows this information for these babies.
Chart 15

Activity data has been compiled by Claire King, Service Manager for the London Neonatal Transfer
Service. If you have any comments, queries, or suggestions please do not hesitate to get in touch.
Please email using the following address - claire.king2@bartshealth.nhs.uk

Innovation / Technology

Background: With the advent of neonatal networks and regional
neonatal transfer services, neonatal intensive care is being
increasingly delivered in regional neonatal intensive care units.
Although this has led to improvement of care for the neonates, it has
been generally perceived that there has been a relative loss of skill
and experience amongst staff in peripheral units in the management
of neonatal emergencies. Furthermore there is a perceived need for
training beyond the initial resuscitation of the new-born, which
focuses on the stabilisation management of babies with further
problems both in new-borns and on the neonatal unit.
Towards this there are individual efforts and work in progress at a
national level by the neonatal simulation group.

NETS Training &
Education Principles

We at London NTS have taken a pragmatic approach and in
collaboration with London networks have designed and are rolling



Applied learning

out the Neonatal Emergencies Team Training Simulation (NETS)



Back to basics

Program.

approach

This multi professional training programme focuses on the



Clinical leadership

recognition, escalation and stabilisation of
neonatal emergencies. This programme



Enhancing

has been well received and has been

communication

supported by a education grant from



Pedagogic approach

HENCEL (Health Education North Central



International

& East London) procuring simulation.

Neomate Smartphone App
Neomate is an award-winning smartphone app that helps neonatal staff to provide the best possible care
for unwell babies in the hospital setting. The app offers drug and fluid calculations, guides, and concise
checklists to guide acute neonatal intensive care.
Neomate is based upon established guidelines used by the London Neonatal Transfer Service (NTS). By
standardising the care given to babies, it is hoped that the app will improve safety by reducing variability
of prescribing practices and local guidelines between different units.
In February 2015 Neomate was awarded a prestigious NHS Innovation Acorn Challenge Prize.
Neomate by London NTS on Apple App Store:
https://appsto.re/gb/MVss4.i
Neomate by London NTS on Android Play Store:
http://goo.gl/hSpoik

Educational Opportunities
NTS recognises the need for providing on-going
educational and training support to staff in house
and across the London neonatal units that we serve.
Towards this we have a set up an on-going
education

programme

which

focuses

on

stabilisation and preparation of sick neonates for
transfer. We also have many other training
opportunities that we provide as a part of our
everyday business and encourage members of the
multi-disciplinary teams across London to benefit from.
We continue to provide on-going teaching / training sessions at various hospitals when we receive
requests to integrate into their local paediatric / neonatal teaching programme. Requests for these
should be made to the team consultants or team coordinator.

Email: Syed.mohinuddin@bartshealth.nhs.uk
Email: Nandiran.ratnavel@bartshealth.nhs.uk
Email: Sonya.silby@bartshealth.nhs.uk

Network Study Days

NTS holds bi-annual network study days in each of the neonatal

“ Great course, good
confidence builder, highly
recommended to colleagues ”

networks across London. These study days often have a theme
e.g. ‘care of the surgical sick baby or baby with PPHN’. These
study days cater to the need of all members of the MDT
including nursing and consultant colleagues.

“I found all the simulations /
cases and communication
scenarios very useful “

Neonatal Emergencies Simulation Team-Training (NEST) in India – Analysis of
the participant’s feedback
R Swamy, M Chandrasekaran, P Venkatagiri, A Grover, R Dias, V Datta, A
Sinha and S Mohinuddin
Abstract
Background and Aims: NEST course is a one-day multi-professional educational initiative by neonatologists from
various parts of India in collaboration with London Neonatal Transfer Service (NTS). At the heart of this program
is the shared goal of improving patient safety in managing neonatal emergencies. The aim of this study was to
evaluate the effectiveness of the program based on participants’ subjective feedback.
Methods: The NEST courses were started in India in November 2014 and so far, 11 provider courses have been
conducted at various cities in India. A structured feedback was given to all candidates at the end of the course.
Each category had a pre and post course self-rating from 1 to 5. These were then analysed and presented as
median and IQR. The scores of each parameter before and after training were compared using Wilcoxon Signed
Ranks test.
Results: We analysed 191 feedbacks from delegates from the four cities which included . 58 nurses and 133
doctors. All the candidates agreed that the course met the aims and objectives set out at the beginning of the
course, there was no conflict of interest and all the speakers were knowledgeable. More than 50% of the
candidates expressed that the course was relevant to meet their educational needs. Over 65% felt that the
quality of education offered was extremely satisfactory. Seventy percent of the candidates gave feedback that
the course was very effective. Comparison of pre and post course results showed a highly significant
improvement in all of these parameters (Table 1).
Conclusions: We have demonstrated that a multi-professional team-training initiative can be delivered by
international collaboration and were well received. Our results show a significant improvement in the
candidate’s self-reported ability to approach and communicate effectively during emergencies, which may
translate in improving patient outcomes.
Table 1: Comparison of pre and post course test results
Before Training
Median (IQR)

After Training
Median (IQR)

Wilcoxon Signed
rank test

Structured approach to a clinical situation

3 (2-3)

5 (4-5)

P<0.05

Human factors

3 (2-3)

5 (4-5)

P<0.05

Prioritization

3 (2-4)

5 (4-5)

P<0.05

SBAR tool

2 (1-3)

5 (4-5)

P<0.05

Confidence in dealing with emergencies

3 (3-4)

5 (4-5)

P<0.05

Leadership

2 (2-3)

5 (4-5)

P<0.05

Team work

3 (2-4)

5 (4-5)

P<0.05

RESEARCH / AUDITS
THE RELIABILITY OF END-TIDAL CARBON DIOXIDE
MEASUREMENT IN THE TRANSPORT SETTING
Dr Svilena Dimitrova1, Dr Nandiran Ratnavel1,2
1. Neonatal Transfer Service (NTS), London 2. Neonatal Unit, Royal London Hospital
INTRODUCTION:
 Keeping PaC02 values within range during transport is an important aim of NTS, and a nationally benchmarked data point.
 We have previously examined the relationship between readings of the Nellcor Oximax N-85 Handheld Capnograph and PaC02 value in
preterm babies. They were found to have a poor correlation, so there was no scope to alter ventilation based on EtC02.
 A recent audit in our department showed that we still had a significant proportion of overventilated babies, in particular those who were
term and with no underlying pulmonary pathology. Most of these babies were ventilated due to HIE, making normocapnea particularly
important. We have since changed the EtC02 equipment we use.

QUESTIONS:
 Does EtC02 measured by the Phillips IntellieVue MP5 correlate with PaC02?
 Is there a correlation between the trend (direction) of change in PaC02 and
EtC02 levels in individual patients?
Relationship between paired arterial
and end-tidal C02 values

METHOD:
 Retrospective study of infants 36-42 weeks
gestation, with no primary pulmonary pathology,
who were mechanically ventilated and
transferred by NTS London over 3 months; and
who had at least two parallel PaC02/EtC02 levels
recorded.
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 Data were analysed using intra-class correlation
coefficient and Bland-Altman plot.
 Differences between EtCO2 and PaCO2 were
compared by using paired “t” test.
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 The direction of change of EtCO2 measurement
was compared with the direction of change of
PaCO2 using a Chi-squared test.
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RESULTS:
 25 infants fulfilled the above criteria. They were aged between 2 hours and 6 days old (mean 10.5 hours old)
 Primary diagnoses were HIE/encephalopathy for 72% and suspected sepsis for 28%.
 The weak correlation between PaC02 and EtC02 was not statistically significant. (r = 0.29; p<0.079)
 A paired “t” test revealed a significant difference between PaC02 and EtC02 values (p<0.001), with Bland Altman analysis
showing EtC02 under-reading by a mean of 1.97kPa (95% limits of agreement -0.56 to +4.50)

However, the direction of change was reliable over time within all individual patients (graph below), i.e. if
their PaC02 increased, so did their EtC02 and vice versa (chi-square value of 25; p<0.001)
Correlation between the trend (direction) of change of PaC02 vs EtC02
in individual patients

 EtC02 values measured by this monitor do not give
a reliable indication of the absolute C02 values

Trend difference in end-tidal C02
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CONCLUSIONS:

Trend difference in arterial C02 (kPa)
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 This monitor was, however, able to give a reliable
measurement of the direction of change of C02 in
term babies with no underlying pulmonary
pathology
 In babies with HIE, it is particularly important to
maintain normocapnia, and EtC02 trends could be
used to make ventilation changes during transport
 We will now introduce this and re-audit as to
whether it has made a difference in our service; if
successful, we will analyse other patient groups.

OBSERVERS
April 2015– March 2016
We offer ‘ride out days’ where you can join our emergency team for a shift, experience a day
in our shoes, observe the team on a transfer and see how we put our downtime to good use.
We had 69 shifts when observers joined our service, we offer observer days to any student, nurses, doctors, EAC
or paramedics in the NHS.
Please contact us with your details if you would like to arrange an observation day: London-nts@nhs.net
alternatively go to the London Ambulance Service Website— www.londonambulance.nhs.uk visit the
“Talking with us page” click on the request an observers shift option and complete the online questionnaire.

Neonatal Transfer Service Observation Shift Reflection

By Amy Hearn

During my time at medical school I have developed an interest in both Obstetrics and Gynaecology and Neonatology, with
the hope of pursuing a career in one of these specialties. I wanted to do a shift with the Neonatal Transfer Service as it
would give me my first clinical exposure to neonatology and it would also be a chance for me to observe the close
relationship between maternal and foetal health. I was also keen to observe the team as it compromises of three different
healthcare professionals, so I was interested to see the teamwork involved and the role each person has within the team.
Before the shift, I was unsure of what to expect as I did not know what the NTS did and which babies used the service.
Therefore I was unsure of what type of cases I would see during my shift. The shift I undertook was a night shift on the
emergency team. Through speaking with the team I learnt about the different teams which comprise the NTS and the
services each provide. During my shift we transported two babies requiring elective surgery at a different hospital. As they
were undergoing elective surgery, and not emergency surgery, I was surprised we were transporting them and not the
elective team. However the team explained to me that even though the babies were currently stable they could quickly
deteriorate due to the condition they required surgery for. I was also extremely surprised that the NTS cover the whole
area within the M25 so, as we were the only night shift, we were responsible for the whole city.
I previously worked with the London Ambulance Service during my second year; however I found working with the NTS
very different. With the LAS you undertake many short jobs during a shift, while with the NTS you do a fewer number of
jobs but they require more time. This is mostly because of the care and attention each baby needs before it can be
transferred. Each baby is examined before being moved out of the incubator and into the rig, and once in the rig they need
to be settled to make sure they are still stable. This shift opened my eyes to the importance of a good and thorough
handover. In the hospital you see many patients being quickly handed over between different staff, however as the baby is
handed over twice the NTS team need to have all the relevant history and background information required by the
receiving hospital, as they may not have this information. This handover meant I was able to hear a lot about each of the
babies we were transferring; one of which had been born at 26 weeks gestation and had suffered from necrotising
enterocolitis along with several other complications, which were now all resolved bar one. On hearing this I was stunned at
the extent of complications this baby had suffered, I was also shocked at how well the baby had recovered from these
severe complications. This made me realise how resilient babies are, as they can survive complications that would be fatal
for older people.
I greatly enjoyed my shift with the NTS. Through this shift I feel I have had an excellent first exposure to neonatology and
this has increased my desire to look into it as a future career. I was also really impressed with the teamwork of the NTS
crew, not just with each other but also with the hospital staff. This teamwork was further illustrated as the two transfers
we had weren’t the smoothest of jobs, due to confusion about cot availability and a broken ventilator, however the team
took it in their stride and calmly adapted their plan, even when this meant going back to The Royal London to pick up a new
ventilator. I feel I have learnt a lot about the Neonatal Transfer Service and the work they do, and have a great respect for
the staff that works within it. I would thoroughly recommend working with the NTS to anyone thinking of a career in O&G
or paediatrics, and would love to do it again.

Parent Feedback
Date of Transfer 02/06/2015
Unfortunately I can’t remember the names of the team. I seem to have
blocked a lot out! If I could remember the names I would be saying they need
a pay rise. Whatever they earn should be quadrupled, they were so caring, kind understanding, professional….. I was so
grateful they were assigned to look after my baby.
Date of Transfer 17/10/2015
The team all took the time to explain what was happening and what to expect. I cannot praise the transport team enough.
They were a key part of my baby’s critical first hours and as a result of all the teams involved, I have a much improved baby.
Date of Transfer 18/10/2015
The team were extremely supportive, gave me confidence that my baby was in safe hands.
They were FANTASTIC! Thank you.
Date of Transfer 20/10/2015
The team were very friendly and helpful. The time taken to explain the transfer was hugely appreciated especially as we had
to ask for clarifications at the time due to exhaustion. Their care was compassionate, understanding and supportive at a time
of great worry. Thank you!!!
Date of Transfer 18/11/2015
The team were so lovely and full of kindness. It was a very distressing start for my son and we were afraid we’d lose him as we
did not know what exactly was wrong with him, The transfer team were very reassuring and very professional. It made it
easier to leave him with the team.
Date of Transfer 08/12/2015
Friendly efficient staff
Date of Transfer 02/01/2016
We were very happy with the staff and their professionalism. They made us feel safe and relaxed in a very difficult time for us.
Many Thanks
Date of Transfer 29/01/2016
The transfer team were fantastic, very experienced and put us at ease. The were extremely attentive and only progressed
when they knew he was stable. We are extremely grateful for this team.
Date of Transfer 14/02/2016
Extremely supportive, very reassuring, a big thank you to all three transfer staff

Date of Transfer 10/03/2016
The team was really helpful and friendly in a time of distress, they went out of the way to be the best in this occasion, thanks.

Date of Transfer 13/02/2016
No complaints, extremely happy with the service provided at a difficult time, the staff kept me informed throughout and I was
made to feel at ease during the transfer of my baby. Couldn’t fault them at all.
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Equipment purchased through charity donations
July 2013
2 Sophie Ventilators
£50,000

Oct 2013
Joint purchase with Ickle
Pickles Charity for the
3rd Sophie Ventilator
£14,500

Oct 2013
Joint purchase with BLT Charity
for the 3rd Sophie Ventilator
£10,500

2013
3 replacement
transport trolleys frames
£30,135

Nov 2013
1 Techotherm unit
£14,014
Jan 2014
1 Techotherm unit
June 2014

£14,014

Glidescope
£6,750
2015
X3 Incubator Covers
£435
2015
X3 Philips Monitors
£24,234

2015
X 3 BabyPAC Ventilators
£18,981

We are truly amazed at the generosity of the
Ickle Pickles and Barts Health charities and
their supporters, who do an amazing job
raising the money through such varied
events. We are grateful for the opportunity
to purchase much needed equipment with
their continued support.

The Ickle Pickles Charity Incubator Ball
The Ickle Pickles charity hosted their annual incubator ball in April 2016
and successfully raised enough money for 2 transport incubators for
NTS.
We are as always extremely grateful for their continued hard work and
for all the very generous people who donate their time and money to
such a good cause.

Pictures: Ickle Pickle Ball (top left photo, left to right NTS team—Jenny
Harris (NTS Bank Nurse), Zakiya Dhansey (Senior Nurse), Chris
Wardlaw (EAC LAS) and his lovely wife, and Samantha Webb (NTS Bank
Nurse)

As always we would like to thank all our neonatal colleagues across London for their invaluable support over
the past year, as always it is much appreciated. There have been many improvements in the last year, and
we look forward to seeing further exciting developments for the London Neonatal Transfer Service in the year
to come.
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