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DEATH RATE
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S Key facts

& Although the global\number of newboyrns deaths declined
from 5 million in 1990 to 2.4 million in'2019, children face the
greatest risk of death in their first 28 days.

€ In 2019, 47% of all under-5 deaths occurredin the newborn
period with about one third dying on the day of birth and
close to three quarters dying within the first week of life.
S A SRR 20194 45T - AR SiAE TS Sk BA MR
FIETTERAY 47% (LS A E RIET:4Y3/4H A —FNSELD)

@ Children who die within the first 28 days of birth suffer from
conditions and diseases associated with lack of quality care at
birth or skilled care and treatment immediately after birth
and-n-thefirst-daysoefife




SEMINARS IN
PeriNaToLoGY

Preventing Preterm Birth and Neonatal Mortality:
Exploring the Epidemiology, Causes, and Interventions

LaVone E. Simmons, MD,* Craig E. Rubens, MD, PhD,! Gary L. Darmstadt, MD, MS,* and
Michael G. Gravett, MD*'*

Other; 7% | Sepsis/

Congenital; )
9 pheumonia

0 o
7% . 26%

Preterm birth = 2
major RISX FACTOR

at least SO% of
neonatal deaths are

B Tetanus;
7%
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Preterm birth is » DIRECT 30/0
cause of at least 27%

of all neonatal deaths

Figure 1 Global causes of neonatal death. (Source: Reprinted with
modifications from Lawn et al,! with permission from Elsevier.)




SEMINARS IN
PeriNaToLoGY

Preventing Preterm Birth and Neonatal Mortality:
Exploring the Epidemiology, Causes, and Interventions

LaVone E. Simmons, MD,* Craig E. Rubens, MD, PhD,! Gary L. Darmstadt, MD, MS,* and
Michael G. Gravett, MD*'*

Table 1 Regional Variation in the Estimated Preterm Birth Prevalence Rates

Preterm Births Preterm Birthrate 95% Confidence
Region (x1000) (%) Intervals

World total 12,870 9.6 9.1-1041
More-developed regions 1014 7.5 7.3-7.8
Less-developed regions 7685 8.8 8.1-9.4
Least-developed regions 4171 12.5 11.7-13.3
Africa 4047 11.9 11.1-12.6
Asia 6907 9.1 8.3-9.8
Europe 466 6.2 5.8-6.7
Latin America and the Caribbean 933 8.1 7.5-8.8
North America 480 10.5-10.6
Oceania (Australia/New Zealand) 20 6.4 6.3-6.6

Source: reprinted from Beck et al* with permission from WHO Press.
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Table 7.2 Live Births by Birth Weight, 2004-2020

dAEMRE(LR)
i &%t Total Bir  Weight (Gram)
Year of <1500 1500-24%. 2500-3999 =4000
Birth AHEL R s Btk AHEL B4tk AR Btk A Bkt
Number | Percentage | Number | Percentage| Number | Percentage| Number | Percentage | Number | Percentage
93 5 217,386 100.00 1,659 0.76 14,365 6.61 196,307 50.30 5,055 2.33
94 206,925 100.00 1,551 0.75 13,771 6.66 187,274 90.50 4,329 2.09
955 205,026 100.00 1,526 0.74 13,503 6.59 185,544 5(1.50 4,453 2.17
96 5 203,377 100.00 1,591 0.78 13,858 6.81 183,906 90.43 4,022 1.9%
97 196,373 100.00 1,562 0.80 13,472 6.86 177,645 90.46 3,694 1.88
98 192,465 100.00 1,511 (.79 13,513 7.02 174,021 90.42 3,420 1.78
99 5 166,630 100.00 1,411 0.85 12,427 7.46 149,933 89.98 2,859 1.72
100 5 198,387 100.00 1,785 0.90 14,530 7.32 178,721 90.09 3,351 1.69
101 % 234,575 100.00 1,922 .82 17,799 7.59 211,005 89.95 3,849 1.64
1024 195,251 100.00 1,664 (.85 15,141 1.75 175,638 89.95 2,808 .44
103 5 211,734 100.00 1,826 0.86 16,242 7.67 190,672 90.05 2,994 1.41
104 213,714 100.00 1,941 0.91 17,366 B.13 191,473 89.59 2,934 1.37
1055 207,837 100.00 1,934 0.93 17,505 5.42 185,783 89.39 2,615 1.26
106 5 195,115 100.00 1,802 0.92 16,892 8.66 173,825 89.09 2,596 1.33
1074 181,084 100.00 1,734 (.96 15,891 B.78 161,254 89.05 2,205 1.22
108 5 176,006 100.00 1,667 (.95 16,353 9.29 155,967 88.61 2,019 1.15
109 = 162,455 100.00 1,664 1.02 14,853 0.14 144,076 88.69 1,862 1.15

BRI R 10952 Al tH A Al R e
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Table 7.3 Live Births by Weeks of Pregnancy, 2004-2020

st L (1)
4 F ’J'auml Weeks of Pregnancy
Year of =37 37-38 39-40 41 =42
Birth AR B 47 bk A I AR 2 A Btk | AB | Bk | AS | Batk

Number Percentage Numiber Pen age Numiber Per dage Numiber Percentage | Mumber | Percentage | Mumber | Percenmgpe
93 F 217,386 10000 19,400 592 BR,025 40.49 L 00,702 46.32 B.564 3.94 695 0.32
94 206,925 [00.00 17,759 5.58 83.362 40.29 07,047 46.90 8,188 3.96 569 0.27
05 F 205,026 10000 17,366 847 83,157 H).56 O, 049 46.85 8006 3.90 444 0,22
O 203,377 0000 17,670 5.69 83.974 41.29 94,121 46.28 7210 3.55 402 0.20
97 & 196,373 1 00.00 17,632 5.98 83.691 42.62 BB, 783 45.21 6019 3.07 - 0.13
08 F 192,465 10000 16,599 a.78 81,962 42.59 87,395 45.4] 3,957 310 : 0.13
99 & | 66,630 10000 15,557 9.34 72398 43.45 73,797 44.29 4,703 2.82 : 0.11
(IS | 98,387 100.00 18,108 9.13 a4 987 42 84 59,603 45,17 5484 N 0.10
1015 234,575 100.00 21,236 9.03 102,518 43.70 104,819 44.68 5,836 . 0.07
102 # 195,251 100.00 17,665 9.03 84 467 43.26 55,413 45.28 4588 . 0.06
103 211,734 100.00 15,940 595 92 876 43.86 95,159 44,94 4,651 . .05
(I 213,714 100.00 20,033 937 93 892 43.93 95,434 44.66 4250 . 0.05
105 5 207,837 100.00 20,307 9.77 93 856 45.16 90,111 43.36 3481 . 0.04
[ 063 195,115 100.00 18,910 9.69 87,739 44.97 85,436 43.79 2956 . ! .04
107 4 81,084 10000 18,027 9.96 82,241 45.42 78,263 43.22 2,502 " : 0.03
08 | 76,006 10000 18,296 10.40 80,882 45.95 74,604 42.39 2,185 0.02
109 3¢ 162,455 100,000 17,113 10.53 77,358 47.62 66,333 40,83 1,616 3. 0.02

BRI R 10952 Al tH A Al R e
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Concepts

@ “Golden Hour” of neonatal life’is defined as the first
hour of post-natal life in both preterm and term
neonates. (evidence based intervention)

Dr. Donald Trunkey have summarized the
“Golden Hour” by 3R rule i.e Getting the

Right Patient to

Right Place at
Right Time

Adopted from adult trauma
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To assure that the right patient receives
the right service at the right time, in the
right place and by the right care giver.

Rodwin (1984)
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Transfer:
Best mode
of transfer
for the baby

Anales de Pediatria 94 (2021) 420.e1---420.e11

Table 1 Main indications and contraindications of
intrauterine transport to a tertiary care hospital.

Indications Contraindications

Risk of preterm birth before 32 Placental abruption
weeks’ gestation with or without
premature rupture of membranes
Multiple birth before 34 weeks’ Significant bleeding
gestation
Severe IUGR < 34 weeks’ gestation Imminent birth
Congenital anomalies requiring Clinical instability or
immediate treatment maternal need of
intensive care that
can be delivered at
the sending hospital
Severe blood type incompatibility Nonreassuring foetal
status
Hydrops fetalis Cord prolapse or
breech presentation
Polyhydramnios or severe
oligoamnios
Severe preeclampsia or HELLP
syndrome
Prenatal diagnosis of metabolic
disease requiring immediate
management
Severe maternal disease or
complications of pregnancy
(heart disease, insulin-dependent
diabetes, infection)

HELLP, haemolysis, elevated liver enzymes, low platelet count;
IUGR, intrauterine growth restriction.
Adapted from Moreno et al.®
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Issues

Why transport of sick neonates is necessary?

Whatis the difference between self transport and organized
transport?

Which babies need transport?
What are different types, of transports?
How to organize a Neonatal Transport System?

What special care needs to be given for a sick neonate requiring
transport?

What are the different modes of transport?

What are the situations which need special precautions during
transport?

How should one communicate for neonatal transport?

What are the medico-legal issues related to neonatal transports?
How the family should be supported while transport?

What are the alternative transport modalities?




Health Care Delivery System

A regionalized system of perinatal care with integrated delivery of services
should address the care received by the woman before and during preg-

nancy, the management of labor and delivery, postpartum care, and neona-
tal care. A health care system that is responsive to the needs of families, and
especially women, requires strategies to:

ensure access to services

identify risks early

provide linkage to the appropriate level of care

ensure adherence, continuity, and comprehensiveness of care

promote efficient use of resources
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WORKLOAD

@ Planning for a centralised transport
service has several appreciable
tensions.

&'If the area or population being covered
IS too large, transfers may be delayed
for several hours until the team
becomes available.

@ Conversely, the workload for a team
covering too small a population will
render it cost ineffective.
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Required information

@ Dally telephone enquuiry for transfers
@ /Current numbers of transfers

& Severity of iliness

@ Timing of transfers

@ Geography of transfers.
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Anales de Pediatria 94 (2021) 420.e1---420.e11

Table 2 Main indications for neonatal transfer.

Preterm birth or low birth weight

Frequent episodes of apnoea or bradycardia

Congenital anomalies, especially those that compromise
the stability of the infant (diaphragmatic hernia,
oesophageal atresia, airway malformations)

Moderate-severe respiratory distress that cannot be
managed in sending hospital

Severe pulmonary hypertension

Congenital heart defects

Cardiovascular disorders (cardiac arrest, arrhythmia, heart
failure)

Neurologic disorders (moderate-severe perinatal asphyxia,
hypoxic-ischaemic encephalopathy, neonatal seizures)

Metabolic disorders (persistent hypoglycaemia, severe
metabolic acidosis, fluid and electrolyte disorders,
hydrops fetalis, haemodynamically significant
dehydration, kidney failure)

Infectious disease (septic shock, meningitis or encephalitis)

Gastrointestinal disorders (intestinal obstruction,
necrotising enterocolitis, acute abdomen)

Haematological disorders (thrombocytopenia, haemolytic
disease, acute neonatal anaemia)

Neonatal surgical disease

Any condition or disease requiring intensive care or
complex treatment that is not available in the sending
hospital (peritoneal dialysis, ventricular, chest or
abdominal drainage, ECMO, pericardiocentesis, total or
partial exchange transfusion, veno-venous
haemofiltration, HFOV)

Insidious neonatal disease

Lack of beds in sending hospital
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Table 1-3. Definitions, Capabilities, and Health Care Provider Types:
MNeonatal Levels of Care™ (continved)

Level of Care Capabilities Health Care Provider Types’

Level Il special Level | copabilities plus: Level | health care providers plus:

care nursery Provide care for infants born at Pediairic hospitalists, neonatologists,

32 weeks of gestation or later and  and neonatal nurse proctitioners
weigh 1,500 g or more who have

physiologic immaturity or who are

moderately ill with problems that are

expected to resolve ropidly and

are not anticipoted to need sub-

specialty services on an urgent basis

Provide care for infants
convalescing after intensive care

Provide mechanical venfilation for
brief duration (less than 24 hours)
or confinvous positive airway
pressure or both

Stabilize infants born before

32 weeks of gestation and weigh
less than 1,500 g unfil transfer to a
neonatal intensive care facility




Lewvel |l Llevel Il copabiliies plus: Level Il health care providers plus:
neonatal
intensive
care uni

Provide sustained life support Fediairic medical subspecialistst,

Provide comprehensive care for pediairic anesthesiologists”,
infants born before 32 weeks pediairic surgeons, and

of gestation and weigh less than pediciric ophthalmologists’

1,500 g and infants born at all
gestational ages and birth weights
with critical illness

Provide prompt and readily
available access to a full range of
pediafric medical subspecialists,
pediairic surgical specialisis, pediatric
anesthesiologists, and pediatric
ophthalmologists

Provide a full range of respiratory
support that may include conventiona
venfilation and/or high-frequency
ventilation and inhaled nitric oxide

Perform advanced imaging, with
interpretation on an urgent basis,
including computed tomography,
magnetic resonance imaging, and
echocardiography




i 5
B _w
o '; X [~ > sAwEES
— B
z ” ’ 7N u',
1 il & i
+ 7 o\ B &%
R ' 5 wh T
®
nzsus: Jea. i o P
EAER € = e = — T T
(]
FEER o ee z -A_'; A REE
¢ £}

H:ABRERAXAARBRGER



o 1 PR 0 0 272 e s BT A S N R cHaE T v

H

D) ";]
\ e [,

H
e 5%

m)il@?z!ffﬁf??ﬁﬁm,ﬁﬁé?ﬂﬂﬂ%‘%ﬂ\* -HERERGE TR > B ET]




- /
CRHLEMERLHLEBRRSTH

///M///



® % o

10

16.35

B A®RER &
O % — &
> A % — &
© ; = B Z=R
—
< 1500 < 2500 =4000 A F(2L)
1.08% 5.69% 4.93 LB RLHHK

Be. S RBBRRMITER
hAREHATRRSH



CRREHERHAREAZIELTY
ZEHY (9) (A) doif K (8) (B) ¥LEA ()

(Intensive Care) (Intermediate Care)

< 1500
A:28225X 1.08%X 10.8(H )= 3292.2
B:28225X 1.08%X 52.4(8 ) X 7s;= 11979.8
1500-2499
A:28225X (5.65-1.08)%X 238X 6.2(H )= 1839.4
B:28225X (5.65-1.08) %X 23%X 19.2(H ) X 96.4:= 5491.1
B:28225X (5.65-1.08)%X 18%X 19.2(8 )= 4457.8
= 2500
A:28225X (100-5.65)%X 1.58X 5,0(8 )= 1997.3
B:28225X (100-5.65)%X 1.5%X 6.9(H ) X 96.6;-- 2662.5
B:128225X (100-5.65)%X 3.2%X 6,9(8 )= 5880.0
&t 7128.9 30471.2
—~FISHAEAREMHISIHTAEAR : 26/ 11K

HREXY : FEEWERXEEXGAFEXEAS Xﬁ»ﬁ'#



# 4 w3 (Place of birth)

2017 %

2018 &

04 2017 & 2018 2019 f
(Place of birth) e AR ¥ AR B $ AR
A% & (Inborn status) 89.4% 1077 89.6% 1050 90.1% 1108
#+F M A (Outborn status) 10.6% 128 10.4% 122 9.9% 122
¥ % 48 #¢ (Total) 1205 1172 1230




¥4 # (Any resuscitation)

AR X Ak R (Initial resuscitation items)

2017 ¥ 2018 ¥ 2019 # 2017+2018+2019 &
wrut 13.9% ¥imtx Ja.4% ¥ 05.4% weut 14.6%
mar [§5.8% iR I5.7% wmR [5.8% i [5.8%
awck+an N 29.7% Ance+as N 32.6% arwd N 32.0% irmy N 33.4%
sray N 32.7% sxnt I 33.7% awce+an N 37.8% awce+an [ 34.9%
ALEE EX R33N 55.2% | R AT W 48.7% EX¥ T 1N 55.0% |
L) " R "
D.0% SOL0% 10005 0.0% S50.0% 100.0% 0.0% S0.0% 100.03% Lo 50.0% 100.0%
AR & AETE | RERETE R ERS | R ¥k
(Initial resuscitation items) (oxygen) (face mask (endotracheall] % & (Cardiac (epinephrine)
vent ) tube (nasal CPAP)§ Compression)
ventilation)
frink L P40 A B | AR (BB | ASPHE | AM JHE | AR A JHLE | AR
(Total number of initial resuscitation needed)
2017 ¥ 1148 94.9% | 1090 | 50.3% 577
2018 & 1124 98.8% | 1111 | 55.2% 621
2019 4 1186 97.4% | 1155 | 48.7% | 577
201742018+2019 3 3458 97.1% | 3356 | 55.0% | 1903




TINN2016-2020
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bR = BEy AR EEE

1006
1349
1500
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15.1% ; 5.4% 2.5% 2111
100.0% 85 10.6%

0.0%
12.1% 2. y ! : 16.2% 6232 9.9%
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REFERRAL PROCESS

@ Clear referral pathways/@and protocols
should be established

@ /Ideally requiring a single call to the
transfer service

@ A simple solution is to establish a
dedicated telephone “hotline” within a
region through which the transfer
service may be immediately accessed
24 hours a day.
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REFERRAL PROCESS

@ The initial care of a sick infant is a key factor
In its long term, outcome. (Golden time)

@ [t therefore follows that the transfer process
really begins with the recognition by referring
hospital staff that a particular infant is unwell
and may require treatment that is unavailable
at that hospital. (Early detection)

@ Itis, however, essential that the referring
hospital is able to provide an appropriate
standard of care from birth up to the point of
transfer. (Stable before transfer)




Stabilization

Babies become most unstable during transport

@ STABLE (Sugar, Temperature, Artificial
breathing, Blood pressure, Laboratory work,
Emotional support)

® SAFER (Sugar, Arterial circulatory support,
Family support, Enviroment, Respiratory
support)

@ TOPS (Temperature, Oxygenation, Perfusion,
Sugar)




Table 1 Outline of key issues in stabilising neonates for transfer'”

Airway/breathing
® Should the baby be intubated before transfer? A lower threshold for intubation should be used than on the
neonatal infensive care unit, o minimise the need to intervene in transit. In an infant = 30 weeks gestation, if
the vital signs {pu|se, blood pressure, respiratory rate, temperature) have been consislenﬂy stable in oxygen
< 50% and if the Pacoz is normal, it may be acceptable o move the baby without intubation. If the infant is:
unstable
has a rising oxygen requirement > 50%
has a rising PaCO»
has recurrent apnoea
is < 30 weeks gestation
then intubation and respiratory support is highly likely to be required, at least for the duration of the journey.
® |f already intubated, the endotracheal tube (ETT) must be correctly positioned and secure. ETTs must be secured
to a high standard, to avoid accidental extubation in transit.
® Adequate respiratory support must be given.
® Surfactant must be administered if indicated.
Circulation
® Arterial access, if not already established, should be considered in infants who require repeated blood gas
analysis or accurate blood pressure measurement. If siting a line will not influence practice before or during the
journey, then it may be acceptable to delay this until after the transfer.
® Correct positioning and security of the catheter must be checked.
® Circulation with fluids and/or inotropes should be supported early, as indicated.
Temperature
® Assess femperature and consider the support required for fransfer.
® Use temperature maintenance od]uncls, such as chemical gel matiresses.”
Blood glucose
® Measure and stabilise blood glucose.
® Secure infravenous access.
Infection
® Screen for infection as indicated.
® Start treatment.
Parents’ information and wishes
® Discuss plans with parents. Ascertain their plans about travelling to referral unit. Liaise with midwifery staff
about maternal transfer.
Information
® Ensure the team at the referral unit will have all the necessary information to advance the care of the baby.
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Safety

@ Loading and unloading equipment Is
potentially hazardous, and, once
oaded, all equipment must be
adequately secured.

@ Protective clothing should be made
avallable for staff, both to allow them to
be seen at night and to protect them
from temperature extremes.




AMBULANCE SERVICE

@ Akey element of transfers

@ The abllity to put a transportincubator
system in an ambulance with appropriate
staff and ancillary egquipment and convey
them to and from the referring unit.

@ European Committee for Standardization (CEN)
regulations (CEN 13976-2):
e maximum weights of equipment
e standards for locking incubator trolleys in road vehicles
e many other aspects of transfer equipment systems




Equipment

@ |[nhaled nitric'oxide (INO)
®/High frequency oscillatory ventilation

€ Continuous positive airways pressure
(CPAP)

@ Blood gas measurement in transit

@ Ensure power and gas (O2) supplies




Table 4 Equipment and supplies for neonatal transport.

e Transport incubator with a cabinet for the NB, with a certified fixation system and clear sections that allow observation of
the infant and provide a safe, protected and temperature-controlled environment. It must allow medical intervention in
transit. It must meet the basic safety and function standards established by the UNE-EN 60601-2-20:2010, 2018 revision

e Vital signs monitor including at minimum the HR, RR, ECG, NIBP, IBP, CVP, SpO; and body temperature. Point-of-care blood
testing and glucose meter. Point monitoring of EtCO, (verification of ETT placement after intubation and in CPR) and PtCO,
are desirable. Visual alarms are preferable over audio alarms

e Disposable supplies for vascular access and intravenous infusion, necessary drugs and fluids. Large volume pumps and
continuous infusion pumps

e Refrigerator for drugs

e Supplies for enteral nutrition. Human milk storage system

e Supplies for airway management. Neonatal self-inflating bag with PEEP valve. Portable suction system. Transport ventilator
with assist-control mode. Humidifier. Noninvasive ventilatory support. If available, high-frequency oscillatory ventilation
and high-flow oxygen therapy

e Portable oxygen, medical air and iNO canisters with quick connect adapters, sufficient supply to cover double the longest
expected duration

e Supplies for CPR, defibrillator

e Urinary drainage system, catheters and bags

e Servo-controlled active cooling system

e Point-of-care ultrasound system: desirable

e System to load and unload the incubator without lifting

e Light for diagnosis

e Seats for at least 3 providers/family members. At least 450 mm distance between seats and incubator to allow easy access
to the NB. A certified restraint system must be used for the safety of the patient and the crew

e Dependable power supply to power medical equipment in the vehicle without using the battery of the incubator. The
electric system must be designed so that the vehicle will not use the power of the transport incubator or its interface
system

e Communication systems for communication between the medical team and vehicle operators and between the medical
team and the unit’s base location

Anales.de Pediatria 94 (2021)420.e1---420.e11
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Table II. TRIPS—model regression, items, physiologic ranges, score points

p-
TRIPS variable Coefficient 95% Cl

Tempera.ture (OC)
<36.1 or >37.6
36.1-36.5 or 37.2-37.6
36.6-37.1

Respiratory status
Severe (apnea, gasping, intubated)
Moderate (RR >60/min &/or SpO, <85)
None (RR <60/min & SpO, >85)
Systolic BP (mm Hg)
<20
20-40
>40
Response to noxious stimuli
None, seizure, muscle relaxant
Lethargic response, no cry

Withdraws vigorously, cries
o) )|

Variables are signiﬁcant 1f 95% Cls do not cross 1.0.
RR, Respirat[:ry rate; Sp()_g, pulse nximetry; BP blood pressure.

J Pediatr 2001:139:220-6




Scoring

@ Mortality Index for Neonatal
Transportation (MINT)

® Score for Neonatal Acute Physiology-
Perinatal Extension Il (SNAP-PE-II)

® Transport Related Mortality Score
(TREMS).




Transport Run Indicators

eam configuration

Was it appropriate? Should a physician have attended?

Ibelay in mobilization time (>30 min)

Mode of transport

Was most efficient mode chosen? Check response time

awaiting EMS

Delay in dispatch or reaction time
arranging transportation

team unavailable

triaging calls

awaiting more information

awaiting blood products
awaiting equipment
awaiting fellow
awaiting bed

other; specify

awaiting lift assist

IDelay in stabilization time
waiting for paperwork; xray; bed
patient acuity; procedures
trainee education

Clinical: physiologic
pneumothorax

unexpected desaturation

resp arrest during transport
clin deter req return to referral

Temp <36.0; <35.0
need for intubation
resp arrest requiring resus

clin deterioration requiring vehicle stoppage

bradycardia with non-physiologic HR <100
cardiac arrest
MBP <GA and clinical signs

glucose <2.6 under ACTS care
unable to transfer due to clinical instability

IClinical complications
difficult IV access

number of attempts for PIV

number of attempts for ABG

dislodged ETT malpositioned ETT number of attempts for ETT
dislodged UAC, UVC, PAL iatrogenic injury to patient medication error
IFor GA <32 wks FiO2 >30% seizures, decreased tone
at 1 hour: for Golden Hour Apgar pCO2 <40 pCO2 >60
MAP <GA decreased perfusion

JHIE

|iN0 commenced at what time

time to passive cooling
time to target temp 34.0

Ol at iNO initiation

time to active cooling
eligible and not cooled
reason not cooled

[Post transport clinical deterioration

urgent intervention within 1 h of handover to receiving hospital: e.g. increased resp support, iNO, CPR
patient died within 24 hours of transport
Iunplanned transfer to higher level of care within 24 hours of transport

[Equipment complication
supplies not available

vehicle malfunction

amb/air equipment incompatible
ventilator malfunction

jloss of power

defective supplies

no electrical power available

amb mechanical: need to change vehicles
loss of compressed gas

incubator heater failure

not enough equipment (IV pump), supplies depleted

no additional compressed gas available
IV pump failure

System complication

delay >30 min for bed with Criticall
weather

arrive at wrong destination

helicopter not available

delay >30 min departure waiting for bed
traffic congestion

injury to patient

fixed wing not available

vehicle crash
injury to team member

Figure 6 Metrics reviewed during daily run reviews at SickKids.

Transl Pediatr 2019;8(3):233-245




eam configuration Was it appropriate? Should a physician have attended?

Mode of transport Was most efficient mode chosen? Check response time

Delay in dispatch or reaction time awaiting blood products

farranging transportation awaiting equipment
team unavailable awaiting fellow
triaging calls awaiting bed

awaiting more information other; specify

Delay in mobilization time (>30 min)
awaiting EMS
awaiting lift assist

Delay in stabilization time

waiting for paperwork; xray; bed
patient acuity; procedures
trainee education




Clinical: physiologic
pneumothorax

unexpected desaturation

resp arrest during transport
clin deter req return to referral
Clinical complications

difficult IV access

dislodged ETT

dislodged UAC, UVC, PAL

For GA <32 wks

at 1 hour: for Golden Hour Apgar

iNO commenced at what time

Temp <36.0; <35.0
need for intubation
resp arrest requiring resus

clin deterioration requiring vehicle stoppage

number of attempts for PIV
malpositioned ETT
iatrogenic injury to patient
FiO2 >30%

pCO2 <40

MAP <GA

time to passive cooling
time to target temp 34.0

Ol at iNO initiation

bradycardia with non-physiologic HR <100
cardiac arrest
MBP <GA and clinical signs

glucose <2.6 under ACTS care
unable to transfer due to clinical instability

number of attempts for ABG
number of attempts for ETT
medication error

seizures, decreased tone
pCO2 >60

decreased perfusion

time to active cooling
eligible and not cooled
reason not cooled




Post transport clinical deterioration

urgent intervention within 1 h of handover to receiving hospital: e.g. increased resp support, iNO, CPR

patient died within 24 hours of transport

unplanned transfer to higher level of care within 24 hours of transport

Equipment complication

supplies not available defective supplies not enough equipment (IV pump), supplies depleted
vehicle malfunction no electrical power available

amb/air equipment incompatible amb mechanical: need to change vehicles

ventilator malfunction loss of compressed gas no additional compressed gas available

loss of power incubator heater failure IV pump failure

System complication helicopter not available fixed wing not available
delay >30 min for bed with Criticall delay >30 min departure waiting for bed

weather traffic congestion vehicle crash

arrive at wrong destination injury to patient injury to team member
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STAFFING

@ a nurse

@/a doctor at specialist registrar level or
above OR advanced neonatal NP

@ Ambulance personnel- minimal role

@ Reductions in numbers of and hours
worked by pediatricians in training




Humanresources & skills

@ Theoretical knowledge and clinical skills
@/Technical skills

© Communication and social skills

@ Skills related to the means of transport
@ Continuing education

Anales de Pediatria 94 (2021) 420.e1---420.e11
Recommendations on the skills profile and standards of the neonatal transport system in Spain




Guidelines

& Stroud MH, Trautman MS, Meyer/K, et al. Pediatric'and
neonatal interfacility transport: results from a national
consensus conference. Pediatrics 2018;132:359-66.

¢ Whyte HE, Jefferies AL; Canadian Paediatric Society,
Fetus and Newborn Committee. The interfacility transport
of critically ill newborns. Paediatr Child Health
2015;20:265-75.

»

Fenton AC, Leslie A. The state of neonatal transport
services in the UK. Arch Dis Child Fetal Neonatal Ed
2012;97:F477-81.




Paediatric r
Neonatal S

Critical &!n

Care e
Transport ;

EFCNI, Jourdain G, Simeoni U et al. European Standards of Care
for Newborn Health: Neonatal transport. 2018.










