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Mode of Transport

Q Intrauterine (maternal) transport
Q Return (back) transport




=R AER1976%
1981%

SiEREEN

= & b 2 52 SMR B X AR 75

450
400
350
300
250
200
150
100

50

o

—RUEFEEE T ERMNERE
B BIEXREIMEEZ R - BFERFB=EL200-300 A%




w1 £ 52 5 45 B X

Transport Team
@

A B R =




Transport System

Unit based team X\[[eV]

Dedicated team . L.
communications center

-- Centralized process -

operates 24 hours a day, 7 days a week




Transport Team Composition

* Program director/transport team medical director
* Transport team coordinator

* Medical control physician
* Physician (neonatologist, pediatrician, fellow, resident)

* Nurse (nurse practitioner, nurse)
e Respiratory therapist

* Paramedics (driver..)
* Emergency medical technicians (EMTs)

* Team: 2 clinicians and a driver
* Assign team leader




Transport Team Composition

* USA National data:
* RN-RT 40~50%
* RN-RN 11%
* Physician 8¥9%

m Registered Nurse
m Paramedic
Respiratory Therapist

Payment?
Insurance?

Transport Personnel

Specialty-trained attending
physician

Advantages

Expertise; public relations; criti-
cal care training and skills

Disadvantages

High salary cost; limited availability for full-
time coverage; care and supervision limited
to 1 patient at a time

Non-intensive care-, non—
neonatology-, or non—-emer-
gency medicine-trained
attending physician

Expertise; public relations

High salary cost; limited availability for full-
time coverage; care and supervision limited
to 1 patient at a time; critical care skill acqui-
sition as needed

Fellow Expertise; valuable training Transport demands might overburden train-
experience ing availability; availability might be limited
by ACGME work rules
Resident Valuable training experience; Demands of transport compete with other

salary cost may be built into the
training program

aspects of training and education; limited
clinical experience; availability might be lim-
ited by ACGME work rules

Advanced practice
neonatal or pediatric
nurse practitioner

Critical care nurse,
physician assistant

Expertise; consistent quality of
care, public relations, knowl-
edge of ICU staff

Availability; expertise with
appropriate training; uniform
quality of care, continuity of
care in ICU

High salary costs; usually limited to discipline
for which they are trained (eg, neonatal nurse
practitioner vs pediatric nurse practitioner);
acceptance as specialized provider by refer-
ring care team can be an issue if community
expectations are for physician-led team

Initial acceptance by referring care team
can be an issue; requires intensive training
to function independently in the transport
environment

Respiratory therapist

Focused respiratory assess-
ments; knowledge of respiratory
equipment; advanced airway
and ventilatory expertise

Focused airway training and experience;
requires intensive training to expand to more
global patient care

Paramedic or emergency
medical technicians

Expertise in prehospital setting;
availability; less costly than
other team members

Lesser formal medical and pediatric training
and perhaps experience; requires inten-
sive training to assist with other areas of
patient care




The Required Competencies

e Theoretical knowledge

e Clinical
. e Patient assessment
Dlve rse e Analysis of data
e Medical management
Talents :

e Procedure skills
e Coordination and communication

e Keep calm and carry on




Knowledge and skills

* Theoretical knowledge
* Foundations and essential components of teamwork

* Operating incubators, ventilators, monitors, infusion pumps,
available electronic medical devices

* Disease severity scores and normal vital signs for gestational age
* Diagnosis and treatment of the most frequent neonatal diseases

* Clinical signs of respiratory, hemodynamic and neurologic
impairment

 Critical care medication
e Recording quality indicators

* Most frequent serious complications during transport
(extubation, loss of IV access, car accident)



Procedures

IV/I10 placement

Chest tube
insertion/needle
decompression

Endotracheal
intubation/airway
management

Umbilical catheter
placement

10
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Transport Vehicles

Ground transport

e Road ambulance (distance <100km)

Air transport

e Rotary aircraft (helicopter) ambulance
(100~250km)

e Fixed wing aircraft (plane) ambulance

(>250km)

12



Road Ambulance

* Seats for at least 3 providers/family members; at least 45cm distance
between seats and incubator

* a certified restraint system: safety of the patient and the crew
* power and air/oxygen supply to medical equipment in the vehicle

* Light for diagnosis

. . . 13
Some transport teams have their own dedicated vehicles



Transport Incubator

* a certified fixation system
e clear sections that allow observation of the infant
e allow medical intervention in transit

* system to load and unload the incubator without lifting
incubator
syrlnge ‘pump X — ventilator

1‘--=| OO
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Figure 1  Transport incubator system fixed to the frame of the vehicle (UNE-EN 13976-1). Components of the transport incubator
system (TIS): 1.1: incubator; 1.2: syringe pump; 1.3: ventilator; 1.4: monitor. Fixation system: 2.1: track studs; 2.2: track rails; 3:
Interface to be used if track rails cannot be fixed directly to the stretcher system. If the interface is to be attached to undercarriage,
original fixation points on the undercarriage should be used; 4: Stretcher system (stretcher/undercarriage/stretcher support, etc).

Anales de Pediatria 2021;94: 420.e1-11
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Standards of Equipment

* Portable oxygen cylinder: at least 400 ml (sufficient supply to cover
double the longest expected duration)

* Vital signs monitor: HR, RR, ECG, BP, Sp0O2, body temperature,
capnography

* Respiratory support: neonatal self-inflating bag, transport ventilator
(invasive or noninvasive)

* Vascular access and intravenous infusion, necessary drugs and fluids;
infusion pumps

* Portable first aid kit (containing emergency medicine, endotracheal
tube, intubation equipment, umbilical vein catheter, chest tube)

15



Additional Equipment

* Advanced respiratory support: HFOV, iNO
* EtCO2 or PtCO2

* Defibrillator

* Portable suction system

* Point-of-care blood testing and glucose meter
* Refrigerator for drugs, human milk, supplies for enteral nutrition
* Point-of-care ultrasound system

16



Clear
airway

Auscultate
Ventilate

Oxygenate

Intubate

NRP Quick Equipment Checklist

Neonatal Resuscitation Program® - Reference Chart

Preheated warmer

Warm towels or blankets

Temperature sensor and sensor cover for prolonged resuscitation

Hat

Plastic bag or plastic wrap (<32 weeks’ gestation)

Thermal mattress (<<32 weeks' gestation)

Bulb syringe

10F or 12F suction catheter attached to wall suction, set at 80 to 100 mm Hg

Meconium aspirator

Stethoscope

Flowmeter set to 10 L/min

Oxygen blender set to 21% (21%-30% if <35 weeks' gestation)

Positive-pressure ventilation (PPV) device

Term- and preterm-sized masks

8F feeding tube and large syringe

Equipment to give free-flow oxygen

Pulse oximeter with sensor and cover

Target oxygen saturation table

Laryngoscope with size-0 and size-1 straight blades (size 00, optional)

Stylet (optional)

Endotracheal tubes (sizes 2.5, 3.0, 3.5)

Carbon dioxide (CO;) detector

Measuring tape andfor endotracheal tube insertion depth table

Waterproof tape or tube-securing device

Scissors

Laryngeal mask (size 1) and 5-mL syringe

The most important and effective action in neonatal resuscitation is ventilation of the baby’s lungs. ﬂ l.
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Neonatal Transfer Service Drug Calculation Sheet

(This form does not replace a drug formulary)

Drug List

Prescriptions

RefNo 30

The usual dose of dobutamine is

5-20micrograms/KGimin

(max concentration 250mg in

Drug Dose Calculation Amount to be given
Morphine Bolus Wt (KG) X100=
micrograms by slow iv push
(100mcg/KG)
Suxamethonium
2mgiKG R
Wt (KG), X2= mgs by slow iv push
Note: the administration of suxametho-
nium may cause profound bradycardia
requiring atropine admi i
Atropine Wt (KG), X10= micrograms by slow iv push
mgs
Curosurf Wt (KG) X 200=
200 mgs/KG 1% Dose
l mgs
100 mgs/KG 2™ Dose Wt (KG), X 100=
Infusions.
Dopamine mgs added to 50 mls of 0.9% Sodi-
um Chloride or 5% Dextrose.
The usual dose of dopamine is. WH(KG) X 30= Aml/hr will deliver
5-20micrograms/KG/min 10 micrograms/K|
Dobutamine mgs added to 50 mls of 0.9% Sodi-
WE(KG)____ X30= um Chloride or 5% Dextrose

Aml/hr will deliver

10 micrograms/KG/minute

Adrenaline

50-500

mgs added to 50 mls of 0.9% saline
or 10% Dextrose.

(Prustln’p E2)

The usual dose of Prostin is 5-10 nano-
grams/KG/min though higher does
may be used in consultation with car-

diology.

The usual dose of adrenaline is Wt (KG), X3= NB. NB. 0.1ml/hr will deliver 100nano-
grams/KG/minute
Noradrenaline mgs added to 50 mls of 0.9% Sodi-
um Chloride or 5% Dextrose.
The usual dose of adrenaline is Wt (KG). X3= NB. NB. 0.1ml/hr will deliver 100nano-
50-500 nanograms/KGimin grams/KG/min
Dinoprostone (Prostaglandin E2)
Wt (KG). X 15=

micrograms added to 50 mis of
0.9% Sodium Chloride or 5% Dextrose.

Aml/hr will deliver 5 nanograms/KG/min

Patient DOB / 120 Working Weight
NHS No Allergies
Date |[Time | Drug (approved name)and dose form Dose Dose per kg Route ;‘x':t:fsne ;ir_qe;;;:lbrgr Given by E‘I:ecked :.:Tt initial § Dose
FENTANYL (to be preferably used for intubation) 5mcgrkg iv
MORPHINE (effective as intubation drug only after 20-30 minutes) 100 mcg/kg iv
Morphine bolus 10mg/ml must be diluted to 1Tmg/ml for bolus dose. Take 0.1ml morphine and add to 0.9ml Nacl to make 1000mcg/ml
SUXAMETHONIUM (may cause bradycardia requiring atropine) 2 to 4mg/kg iv
IATROPINE 10 to 20 mcg/kg |fiv
IVECURONIUM (for short duration of action) 100 mcg/kg iv
PANCURONIUM (for longer duration of action) 100 mcg/kg iv
CUROSURF (1st dose200mg/Kg) (2nd dose100mg/Kg) tracheal
0.9% Sodium chloride bolus (over 20-30 min) 10 ml/kg iv
PHENOBARBITONE (loading in slow iv push) 20 mg/kg iv
PHENYTOIN (loading over 30 min, ECG monitoring) 18 ma/kg iv
CLONAZEPAM 50 mcag/kg iv
DIAZEPAM (jv injection over 5 min) 300 mcg/Kg iv
Resuscitation Drug Doses g:g:g[:}:‘;’ Given by Checked by
Adrenaline 1:10 000 0.1 ml/ kg = mi iv For emergency resuscitation
Adrenaline 1:10 000 0.3 mlf kg = ml iv In case no response to first dose
- - 3
(?Jrogll:::‘;‘E;/f?vﬁﬁz:u?ﬁolﬁfeﬁf water for injection) 2mikg=__ml iv For emergency resuscitation
Dextrose 10% 2.5mllkg = ml iv For hypoglycaemia / resuscitation
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Indications for Neonatal Transfer
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Flowchart: To initiate the transport process

A transport request

Referring clinicians call the NICU or physician directly

Communication with the medical control physician in receiving hospital

history, the most updated vital signs, laboratory values, and therapies;
critical or not ?

Decides whether transfer is appropriate: clinical condition,
availability of beds, team composition, equipment..

22



Flowchart: Pre-referral
Referral Institutions

|;I_.“|T|'.‘__I:| Inform the family the need to transfer

w Copies of medical records and images;

maternal blood sample, placenta, and colostrum

-
Prepare referral document, name band
-

‘gu_. Pre-referral stable

23
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Neonatal
Transfer
Service
London

TS

Information
Pack

.

5 Fr

Preparing for NTS Transfer:

Use NTS referral form as guide for telephone referrals
Prompt verbal handover on NTS arrival

Infusions in 50 ml syringes

Time saver: NTS infusion formulae used—see overleaf
2 copies of neonatal summary

Copy of nursing & drug charts

Copy of blood results

Guthrie

2 name bands

Parents updated

Hecrata
Tramsfer

London

https://london-nts.nhs.uk/

Referral Form

Date of Referral: Time of Referral:

Ref:

Contacted via EBS: Yes[d No[J EBS Operator.
Please tick one of the options below:

Elective
Referring Hospital: Ward:
Contact Name:

Consultant:

Conference Call: Yes[J NoJ

Telephone Number: Ex or Bleep:

Surname: D.0.B: Birth Weight:

First Name: Time of Birth: | Day: Current Weight:

NHS | | | Gestation: Male O Femaled Ambiguous 00

Date of Transfer: Teamused: BT02 [ B

TO1 [0 Dayteam[d Nightteam O

Team location at time of call: At base [ On another call 0 Pre-booked d Other O

Reason for referral.

Safeguarding issues:

Antenatal History & Delivery (brief history)

Respiratory State: Ventilated O Cpap O N.Cannula (0 OxygenO sv O

The following info is need for the mint score.

Vent mode: Pressures: ETT Size: ETT Length: Apgars:  /imin  /Smin  /10min

| Time: Rate: Latest Gases: (Ajterial (Vjenous (Clep Congenital Abnormalities:

Fio2: Sats: Time

BM: Mean BP: Site AVC |AVC |AVC Lines:

HR: Glucose: PH 1. 3.

Fluids: PCo2 2. 4.

Feeding: Po2 Temperature: Inotropes:

Sedation & Paralysis: BE Antibiotics:

Relevant Blood Results: :9:2'3; Infection Issue: No O Yes 0
Lactate Infection:

o referring unit:

Us swer this ¢

IS THIS TRANSFER
RITICAL?

Chargeable Journey: Yes / No (Elective charging details sent to LAS [ ] Total Time:

Form completed by:

Accepting Hospital: Consultant:

Transfer Cancelled: Yes[ No[J

Contact Name:

(Reason)

Ward: Telephone Number: Consultant on-call for NTS:
Personnel: Doctor/ANNP Nurse Paramedic/ETA
Consultant: Observer:

25



Flowchart: Pre-referral ®
Receiving Hospital

The medical
control physician

Authorizes a transport team,
briefing:

allocating human resources (leader), call
ambulance

Discusses with the transport

team and referring clinician:
medical direction and advice to the
stabilizing patient




Flowchart: Preparing

check transport Response time

equipment, preparing :
documents <30 minutes

Inform sending
institutions the
mobilization of
transport team

27
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Flowchart: Mobilization

Transfer team arrives at the referral institution

Pre-transport stabilization 2
(time-limited or not)

29



Pre-transport Stabilization

« Vital signs monitor (HR, RR, ECG, SpO2, Temp, IBP/NIBP) | ----------- 'Establish thresholds for alarms

+ Consider EtCO2 in case of intubation Visual alarms preferred over audio alarms
Monitoring * Rectal temp in case of hypothermia 'Ear defenders

+ Maintain normal temperature oo oo " Heated humidified oxygen !

+ Assess risk of hypothermia Prewarm objects in contact with infant :

Temperature | . congider therapeutic hypothermia ___Servo-controlled temperature ___________:
N\ " Blood gases after setting parameters

+ Assess breathing difficulty and oxygen saturation |- -- - - - |

« Ventilatory support (consider NIV/IMV)

Airway and + Chest wall motion/ventilation symmetry
Breathing |* Airleak drainage in case of compromise

Check ETT and GT. Record diameter and length E
Check stock of gases and ventilator settings |
Record ventilation parameters i

* Pain and stress management / Prepare materials for intubation in transit
\/ + Blood glucose monitoring ---- Establish vascular access
+ Calculate IV glucose requirement/assess risk of hypoglycaemia Verify patency and stabilization of catheter:
Blood glucose 2 .q e : y.p : ¥ :
el « Calculate dose of IV fluids .Consider nil per os |
P>, - usdarnilperos . ... i

An Pediatr (Engl Ed). 2021 Jun;94(6):420.e1-420.e11.
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Pre-transport Stabilization

\/

Cardiovascular

(r - - -
I
|

+ Assess for shock (hypovolaemic, cardiogenic, septic) ~ }------connn Prepare drugs in twice the estimated

S

Laboratory

+ Assess shock (consider NIRS) needed amount for transport
+ Treat shock  Standard dilutions
. . Consider central vascular access:
* Assess for sepsis, collect samples for culture  |----1 Consider ' 1+ Need for quick IV access
* Blood gas analysis, glucose and ions - empiric .|+ Difficulty establishing peripheral access
* Maternal blood sample . antibiotherapy 1 1. Needs more than one IV access

Emotional
support

-

+ Attempt postpartum maternal transfer
+ Facilitate presence of parents during transport
« Provide complete information about the destination, contact

Informed consent

__________________________________________

telephone numbers

\/

Documentation

« Verify patient identification and NB prophylaxis °
+ Neonatology report, diagnostic tests

+ Neonatal transport form and checklists Th e Sta bi I izatiO n ti m e

\/

(<60 min)

An Pediatr (Engl Ed). 2021 Jun;94(6):420.e1-420.e11.
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Flowchart: Inform

Parents are verbally informed by transfer physician about the

transport of their Infant

* ensure accurate
identification of the patient
before the transfer

 informs the parents about
the infant’s condition and
transport procedure

* at least one of the parents
should be allowed to
accompany

Ehilldsan’s Aeuyizy
Tramsipart Sarylés (CAIS)

Th leaflet is designed to introduce you to the Childre
nsport Service and give you some practical inform tion
boutwh at to e pectdu ng this stressful time.
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Flowchart: transport

Parents are verbally informed by transfer physician about the
transport of their Infant

Call the receiving institution to prepare for the requirements of
support

Transfer the patient and record all vital signs during transport

33



Monitoring during transport

 Safety

* HR, ECG, RR, Sp0O2

* BP

* EtCO2

* Peripheral or central vascular access
* Blood: ABG, glucose, electrolytes

34



Return to Receiving Hospital

Transport team

* makes briefings to the receiving pediatrician
* Records all indicators

* Reorganizes equipment

35
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Quality Improvement
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Protocol Development

e Collaborative approach

e Evidence review

e Feedback and observation

e Revision at least annually

e Sign off by program/medical director
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GUIDELINES FOR

Air and Ground
Transport

of Neonatal “and
Pediatric Patients

4th Edition

Guideline

TENNESSEE PERINATAL CARE SYSTEM

HinmMiEER

GUIDELINES FOR TRANSPORTATION LEVEL IV FACILITIES
(Sixth Edition) Maternal Transport
Indications for Maternal Consultation and/or Transport...............ccccceeeveeee... 69

Maternal Referral Process
Maternal Transport Personnel...........cc.oooveeoiiiiiieiiie e
Maternal Transport Modality ...........oooouviiiieeiiie e
Maternal Transport Equipment....... .
Maternal Referral Documentation
Evaluation of Maternal Referral Process ............cccocvevvevceeeeeviieeeeiiieeeeea 17
Return Transport...... ... e 78

Neonatal Transport
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Transport Quality Assurance

The response The stabilization
The transport

time " time
ime
(<30min) (<60 min)

* Should be tracked for quality improvement and benchmarking
* Minimize the length of time is shown to improve outcomes

e Patient’s outcomes

42



Feedback to referring unit

* ensuring quality care

* outreach education
* joint mortality and morbidity rounds
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Training & Education

Cross-training

schedule a structured series of sessions to ensure competency

 NRP, DR/OR, NICU
* Procedures or skill (simulation)
e Safety and accident management in transport
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@ TAKE HOME MESSAGE

* Neonates needing special or intensive care should
preferably be transported by a skilled transport team
through an organized teamwork

* Transport of neonates is a high-acuity, high-risk endeavor
* Collaboration and team focus are critical



@ TAKE HOME MESSAGE

 Setting up guidelines
* Transport team: work load, safety, insurance

* Appropriate equipment and vehicles customized for
neonates

* Adequate and timely communication with the team
members, family, and referring hospital is essential

* Pre-transport stabilization is the most vital step
* Feedback to referring unit
* Focus on process and outcomes for quality improvement



Thanks for listen
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