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ABSTRACT
Aim: The PHAID (PreHospital Aid) initiative aims to reduce morbidity and mortality in regions affected by
natural disasters or conflict by providing basic equipment and preemptive training to members of the public. The

newborn arm involved creating a basic newborn life support (BNLS) algorithm.

Size of Problem/Opportunity: Low- and middle-income countries (LMIC) are at greater risk of natural disasters
and military conflict, which adversely impact already strained healthcare systems. Worldwide, ~60 million
births occur outside healthcare facilities, mostly in LMIC. At birth, ~10% of babies do not breathe and require
intervention, without which, hypoxic ischemic encephalopathy (brain injury due to starvation of blood and/or

oxygen) and multiorgan damage can occur. Annually, there are >1 million cases of neonatal encephalopathy, of
which 96% are in LMIC.

Results: We produced an expert-informed, simplified algorithm, feasible to be carried out by members of the
public, focusing on drying and keeping warm, delayed cord clamping, recognizing which babies need help, and
effectively delivering inflation breaths.
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Conclusion: In areas affected by conflict or natural disasters, newborn babies that do not breathe will die or suffer
hypoxic ischemic brain injury. In that setting, there is benefit in providing members of the public with information
and training to carry out a basic form of newborn life support. This is reflected in the PHAID newborn algorithm.
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ABSTRAITE

Objetivo: La iniciativa PHAID (Ayuda Pre-Hospitalaria) tiene como objetivo reducir la morbilidad y la mortalidad
en regiones afectadas por desastres naturales o conflictos proporcionando equipamiento bésico y formacién
preventiva a las personas no entrenadas. La rama dedicada a los recién nacidos consistié en la creacién de un

algoritmo bdsico de soporte vital neonatal (BNLA).

Dimensién del problema/oportunidad: Los paises de ingresos bajos y medios (LMIC — Low and middle-income
countries) tienen un mayor riesgo de sufrir desastres naturales y conflictos militares, lo que repercute negativamente
en sistemas de salud ya de por si sobrecargados. En el dmbito mundial, se producen aproximadamente 60 millones
de partos fuera de centros sanitarios, la mayorfa en LMIC. Al nacer, aproximadamente el 10% de los bebés no
respiran y requieren intervencion, sin la cual pueden producirse encefalopatia hipéxico-isquémica (lesién cerebral
debida a la falta de riego sanguineo y/u oxigeno) y dafio multiorgdnico. Anualmente, hay mds de 1 millén de casos

de encefalopatia neonatal, de los cuales el 96% se dan en LMIC.

Resultados: Basado en la opinién de expertos, elaboramos un algoritmo simplificado factible de ser aplicado por
personas no entrenadas, que se centra en mantener a los bebés secos y calientes, el pinzamiento tardio del cordén

umbilical, el reconocimiento de cudles son los bebés que necesitan ayuda y la administracién de ventilaciones eficaces.
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Conclusién: En dreas afectadas por conflictos o desastres naturales, los recién nacidos que no respiran morirdn o

sufrirdn una lesién cerebral hipéxico-isquémica. En este contexto, resulta beneficioso proporcionar informacién y

formacién para que cualquier persona pueda realizar una forma bésica de soporte vital neonatal. Esto se refleja en

el algoritmo de PHAID para recién nacidos.

Palabras clave: reanimacién neonatal, soporte vital neonatal, paises de ingresos bajos y medios.

People in regions affected by natural disasters or conflict
have limited, if any access to healthcare. As members
of the public, they have limited knowledge of how to
treat resulting illnesses or injuries, even if willing and
resourceful. PHAID (PreHospital Aid) aims to reduce
preventable morbidity and mortality by providing
preemptive medical training (https://www.phaid.org/).
One arm of PHAID is concerned with the newborn.
In the UK, medical personnel assisting newborns
requiring intervention at birth are trained in newborn life
support (NLS). They follow an algorithm (Figure 1) based
on recommendations from the International Liaison
Committee on Resuscitation (ILCOR). Carrying out
NLS requires access to expensive equipment and multiple,
trained, personnel. Most low- and middle-income
countries (LMIC) lack a standard system of newborn
life support, compounded by a significant proportion of
births taking place outside of healthcare facilities.
Therefore, PHAID Newborn aimed to produce a
simplified algorithm for members of the public to provide
basic aspects of newborn life support in regions where

access to healthcare is limited.

THE SIZE OF THE PROBLEM/
OPPORTUNITY

Twenty-eight percent of births globally take place at
home (95% CI: 0.24-0.33) (Hernandez-Vasquez et al.,
2021). In twelve LMIC, this proportion reaches ~50—
80%. Worldwide, an estimated 60 million births take
place outside of healthcare facilities (Wall et al., 2009).
Stratifying birth location by wealth quintile, in sub-
Saharan Africa and South Asia, more than 70% of births
in the lowest two quintiles occur at home (Montagu et
al., 2011). In sub-Saharan Africa, even in the highest
quintile, 40% of births were unattended.

At birth, ~10% of babies do not breathe (Kattwinkel,
2011). Of these, most only require stimulation, and if they
do not respond to that, lung inflation and aeration. Only
0.1% (-1-2% of babies not breathing at birth) require
chest compressions (cardiopulmonary resuscitation —
CPR) (Lee etal., 2011). Lack of appropriate intervention
results in death or significant neurological damage.
Annually, over 1 million babies are affected by neonatal
encephalopathy, 96% of which are born in LMIC, where
the incidence is 1.5-20.3 per 1000 live births (compared
to 0.5-3 in high income countries) (Kukka et al., 2022;
Lee et al., 2013; Mclntyre et al., 2021).

Lee et al. (2011) used a Delphi process to estimate
the potential reduction in intrapartum related neonatal
deaths in community-born term-babies in the presence of
a midwife or trained birth assistant (TBA). If every baby
requiring resuscitation received drying and stimulation,
they estimated a reduction of 10% (IQR 5-15%).
Provision of ‘basic resuscitation’ (airway clearing, head
positioning, and positive pressure ventilation via bag and
mask) was estimated to reduce mortality by a further

20% (IQR 15-25%).

SIMPLIFIED ALGORITHMS FOR LMIC
In response, the World Health Organization (WHO),
American Academy of Pediatrics (AAP), and Save the
Children, have produced simplified NLS algorithms and
training packages more appropriate for LMIC, balancing
strength of evidence and numbers needed to treat, with
feasibility regarding cost and availability of equipment, and
possibility of training and retaining proficiency (AAP, 2016;
Newton & English, 2006; Wall et al., 2009; WHO, 2012).
For example, differences between the AAP ‘Helping
Babies Breathe’ (HBB) algorithm (Figure 2) and the
Resuscitation Council UK (RCUK) NLS algorithm
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O Resuscitation GUIDELINES
—/ Council UK —2021

Newborn life support

(Antenatal counselling)
Team briefing and equipment check

Preterm Birth
< 32 weeks Delay cord clamping if possible

Place undried in Start clock / note time

plasj:ic wrap + Dry / wrap, stimulate, keep warm
radiant heat A

Assess
Colour, tone, breathing, heart rate
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Inspired oxygen .
28-31 weeks 21-30% Ensure an open airway

< 28 weeks 30% Preterm: consider CPAP

If gasping / not breathing
If giving inflations, * Give 5 inflations (30 cm H,0) - start in air
start with 25 cm H,0  Apply PEEP 5-6 cm H,0, if possible
* Apply SpO, +/- ECG

Acceptable
pre-ductal SpO. . . Reassess
2 If no increase in heart rate, look for chest movement
2 min 65% -

«@3A33N d13H Sl MSV SAWIL 1TV LV

1 ()
3 Gl 85% If the chest is not moving

10 min 90% Check mask, head and jaw position

2 person support

Consider suction, laryngeal mask/tracheal tube
Repeat inflation breaths

Consider increasing the inflation pressure

Reassess
If no increase in heart rate, look for chest movement

v
Once chest is moving continue ventilation breaths

If heart rate is not detectable or < 60 min-!
after 30 seconds of ventilation
¢ Synchronise 3 chest compressions to 1 ventilation
¢ Increase oxygen to 100%
« Consider intubation if not already done or laryngeal
mask if not possible

Reassess heart rate and chest movement
every 30 seconds

v

If the heart rate remains not detectable or < 60 min~’
¢ Vascular access and drugs
« Consider other factors e.g. pneumothorax,
hypovolaemia, congenital abormality

SNOILVINLYS 1398VL FAFIHOV OL NIDAXO FLVHLIL

Update parents and debrief team
Complete records

Figure 1: 2021 Resuscitation Council UK NLS (newborn life support) algorithm (reproduced with permission) (Resuscitation
Council (UK), 2021).
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(Figure 1) include lack of heart rate assessment in
the initial stages, pulse oximetry, airway adjuncts,
chest compressions and drugs. However, drying and
stimulating, keeping baby warm, delayed cord clamping
and inflating baby’s lungs are retained. Since the
inception of HBB, more than 850,000 birth attendants
in 80 countries have been trained, with positive feedback

(Singhal et al., 2020). A systematic review of studies
comparing pre- and post-implementation 1-day neonatal
mortality rate found a significant reduction (Versantvoort
et al., 2020). A similar reduction in seven-day neonatal
mortality was found post-training of Zambian midwives
using the WHO Essential Newborn Care (ENC) course
(Chomba et al., 2008).

L] o
Helping Babies Breathe
Prepare for birth*
See HMS Action Plans for mother
Birth
¥
l»@\
Dry thoroughly S t
Crying? Not crying
1
Keep warm
Clear airway if needed
) Stimulate
Keep warm S‘ ‘z
Check breathing Breathing well Not breathing
Breathing Ventilate
Cut cord
Cut cord i
Not breathing
No chest movement
Call for help
Monitor =
with mother w'i" .
T 0SS
Breathing Improve ventilation
Essential Care for Every Baby
(See ECEB Action Plan)
Not breathing
. Heart rate?
*Equipment to help a baby breathe
% Gloves 6 Suction device
@ Cloths Ventilation
bag-mask
Head RS Normal =——
covering ® Stethoscope i
f Scissors 5
reciampet Dt ) Not . ow. .
(Gl “ breathing — Continue ventilation
Disinfect equipment immediately after use Decide on advanced care
@) Helping 5at ﬁ?ﬁ

Figure 2: Helping Babies Breathe (HBB) action plan (second edition) (reproduced with permission) (AAD, 2016; Niermeyer et al., 2016).
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THE NEED TO GO FURTHER

These algorithms are still aimed at medical or ‘experienced’
personnel and require equipment such as a suction
device and bag-mask. These are not always available in
community settings, especially in areas affected by conflict
or natural disasters. In 2015 one baby was born roughly
every two seconds in a conflict zone (UN, 2015). In 2018,
this totaled ~29 million newborns (UNICEF, 2019). This
led to the question; can a simplified version of newborn
resuscitation be taught to members of the public?

This is already the case for basic adult and pediatric
life support, exemplified by the European Resuscitation
Council (ERC), ILCOR, and WHO backed ‘Kids Save
Lives' initiative. The UK secondary school curriculum
now includes CPR and use of an automated external
defibrillator (AED). The reasoning behind this is that post
cardiac arrest, the brain can only survive for 3-5 minutes
while starved of oxygen, which is less time than it takes
emergency medical services to arrive. This has led to a
less than 1-in-10 survival rate. In cases where members of
the public initiate immediate basic life support, survival
improves by a factor of 2—4 (Kids Save Lives, 2015). The

same principles also apply to newborn resuscitation.

BALANCING RISKS WITH BENEFIT

Providing simplified NLS training to members of the
public might provide a false sense of reassurance regarding
the safety of childbirth outside medical facilities and in
the absence of trained personnel (Lee et al., 2011; Wall et

al., 2009). It might cause delays in seeking medical help.
However, in areas affected by conflict or natural disaster,
access to healthcare facilities or medical personnel is often
not possible and so death or severe neurological damage
is the inevitable outcome when a baby does not breathe
at birth.

The newborn brain and heart are relatively resistant to
hypoxia. It is estimated from onset of insult to death takes
~20 minutes (Figure 3) (Hey & Kelly, 1968). However,
labor is of variable duration and hypoxic ischemic insults
have often started in-utero. Babies born in terminal apnea
or primary apnea but unable to aerate their lungs while
gasping quickly suffer hypoxic ischemic damage. Even
if subsequently resuscitated, a significant proportion
will later die or develop significant neurodevelopmental
sequelae, even in healthcare systems that can offer neonatal
intensive care including therapeutic hypothermia.

A systematic review of prehospital emergency care in
LMIC found nsufficient multidisciplinary teams and poor
infrastructure, including road access, lack of basic materials,
and uncoordinated and fragmented system(s)’ which meant
patients were often attended by members of the public as
first responders and transported to healthcare facilities by
family members rather than ambulances, with difficult
terrain causing delays (Bhattarai et al., 2023). Only a
minority of ambulances across LMIC were staffed by
basic life support (BLS) trained personnel. In the studies
that assessed prehospital time intervals, activation time
(0.4—4.5 minutes), response time (6.6-24.2 minutes),

Breaths
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Figure 3: Response of a mammalian fetus to total, sustained asphyxia (reproduced with permission from Resuscitation Council UK).
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scene time (10.3-18.0 minutes), and transport time
(7.2-83.5 minutes), varied significantly.

Therefore, in many LMIC settings when a baby is
born in the community and does not breathe, by the time
medical personnel would reach it (or vice versa), death or
significant neurological damage would have occurred. In
these situations, there is hypothetical benefit for members
of the public to be trained in a basic form of neonatal

resuscitation.

METHODS

Utilizing our combined expertise in neonatal medicine,
newborn resuscitation, and healthcare provision in
areas affected by conflict and natural disasters, we
studied the differences between, and modified further
newborn life support algorithms designed for developed
healthcare systems (i.e. RCUK NLS) and LMIC (e.g.
AAP HBB), applying the context of members of the
public carrying out basic newborn life support in areas
affected by conflict or natural disaster with lack of access
to healthcare services or personnel. Our rationale and
evidence base for the changes we made are set out below.
We invited neonatologists who have worked in LMIC
and/or have expertise in the field of resuscitation to
review our algorithm. This included two iterative rounds
of discussion with the RCUK Newborn Committee,
attended by 25 members with medical, nursing,
midwifery and paramedic expertise. Based on feedback
obtained further changes, if deemed appropriate, were
made to best describe a first aid approach to Basic NLS.

RESULTS

PreHospital aid (PHAID) Basic Newborn
Life Support (BNLS)

The basic newborn life support algorithm included in
the PHAID Childbirth and Newborn pack is shown in

Figure 4. In devising this, we considered the following.

Drying and keeping warm

Recommendation: Immediate skin-to-skin with mother
after birth, drying and stimulating baby on mother.
Rationale: At birth, babies transition from a warm wet

environment to a cold dry one. They lose heat most

precipitously via evaporation of residual amniotic fluid, but
also conduction if placed on a cold surface. Core temperature
can drop 2-3'C within 30 minutes (Dahm & James, 1972).
In response to this, non-shivering thermogenesis takes place
(a metabolic process that produces heat without muscle
activity). When prolonged and/or in babies with respiratory
insufficiency, this leads to acidemia and hypoglycemia.
Hypothermia induced pulmonary vasoconstriction can
lead to persistent pulmonary hypertension of the newborn
(PPHN). A study of over 23,000 newborns born in
southern Nepal found that for every degree decrease in first
observed axillary temperature, mortality increased ~80%
(Mullany et al., 2010).

The process of drying provides tactile stimulation,
which results in the baby grimacing, moving, crying,
and can improve oxygenation (especially with repetitive
stimulation) (Kaufmann et al., 2022). Once dried,
maintaining normothermia is difficult, even in developed
countries (Chitty & Wyllie, 2013). The importance of
skin-to-skin (also called kangaroo mother care) is well
established for preterm babies, especially in LMIC, in
reducing hypothermia, mortality and risk of infection
(Sivanandan & Sankar, 2023). In term newborns, skin-to-
skin is effective in maintaining normothermia, increasing
cardiovascular stability and blood glucose levels (Moore
etal.,, 2016).

Delayed cord clamping

Recommendation: Assessment of baby made while skin-
to-skin with mother and umbilical cord intact.
Rationale: Delayed cord clamping (DCC) for 1-2
minutes provides the baby with a placental blood
transfusion due to uterine contractions and negative
intrathoracic pressure as it takes its first breaths. Volumes
of 100ml or an additional 30% blood volume have been
quoted, resulting in increased hemodynamic stability
in the immediate postnatal period, and reduced risk of
anemia at 2-3 months of age (Hutton & Hassan, 2007;
Katheria et al., 2017; McDonald et al., 2013; Sommers
etal., 2012). There is some evidence that this is associated
with increased myelination at 4 months and better
neurodevelopment at 12 months (Mercer et al., 2018;
Rana et al., 2019).



PHAID Newborn Life Support Algorithm

The steps of the algorithm with numbers are explained on the next page

| Birth |

Y
1) Skin To Skin
2) Dry And Stimulate
3) Do Not Cut The Umbilical Cord

,

Assess The Baby
Is the baby crying and moving?

I

'5) Cut The Umbilical

6) Skin To Skin

Cord After 1-2 Minutes_-.f

= Re-Stimulate And Assess The Baby
25 Is the baby crying and moving?
ool Re-Stimulate And Assess The Baby | _ ¢ roucHLY 10-20 MiNUTES
Is the baby crying and moving? HAVE PASSED SINCE

GIVING INFLATION
BREATHS, AND AT LEAST
FIVE CYCLES OF §
INFLATION BREATHS HAVE
BEEN GIVEN, BUT THE
BABY IS STILL NOT
CRYING, AND IS FLOPPY
AND NOT MOVING, THIS
MEANS THE BABY HAS
DIED AND YOU SHOULD
STOP

See Below For Explanation Of Numbered Steps

1) Skin To Skin - Newborn babies are wet and get cold quickly which makes.
them unwell. It is very important to keep them dry and warm. Skin to skin contact
'with their mother helps keep them warm and well.

- After birth, put the baby on the mother's chest and cover with a dry towel.

2) Dry And Stimulate - Vigorously rub the baby's back and head, drying the
baby and trying to make it cry. Clean the baby’s face.

- Replace the wet towel with a dry one, and continue drying and trying to make the
rubbing it with the towel. Put a hat on baby’s head.

3) Do Not Cut The Umbilical Cord - Not cutting the cord straight after birth

allows extra blood to flow from the placenta to the baby.

ring And Moving Baby - This means the baby is breathing and ﬁg@

>
l tin To Skin - Keep baby warm. Make sure nothing is covering baby’s
eye on baby, making sure baby is still moving, and has not become flo|
ns, go back to start of algorithm.
Q U7 ng And Not Moving - If the baby is
. = it, remains fMloppy and not moving, this

 The Umbilical Cord After 1-2 Minutes - Wait at least one minut
put two clamps on the umbilical cord.
in between the clamps with sterile scissors.

Ip the baby will die or suffer brain dama

If someone else is present, ask them héﬂl
person (e.g. doctor, nurse, midwife).
ut for help but carry on with the algorithm.

Immediately - Immediately, put two clai
‘between the clamps with sterile scissors.

‘head in the correct position (its face should
by plaemg a 2cm roll of cloth under |

ce your mouth over the baby's
ﬂu air dnesn‘t escape when ,)ml

ation Breaths - whenever repeating.
head position with head tilt or shoulder roll.
seal over baby’s mouth AND nose.
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Figure 4: PreHospital aid (PHAID) Basic Newborn Life Support (BNLS) algorichm.
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Recognizing which babies need help
Recommendation: Using presence or absence of crying
and/or movement to assess whether baby is well or
requires help (no auscultation or palpation of heart rate).
Rationale: The RCUK NLS course assesses babies’ color,
tone, heartrate, breathingadequacy, and blood oxygen levels
using visual inspection, auscultation, and pulse oximetry.
In community settings in LMIC, such an assessment is
rarely feasible. A survey of 173 policymakers, program
implementers and researchers from 32 countries scored
‘not crying’ and ‘not breathing’ most highly for identifying
asphyxiated babies, which are the parameters used by HBB
(Figure 2) (AAP, 2016; Lawn et al., 2007). The WHO
recommends resuscitating babies that do not cry, breath,
or are gasping 30 seconds after birth (WHO, 2012). A
study by Ghosh et al. (1997) found the combination of
cry, color and activity most closely correlated with cord
blood pH. They replaced “tone” with “activity” since it
would be easier for nonmedical personnel to assess.

We chose a combination of cry and activity. These do
not require medical training or experience to identify. If
a baby is crying and moving (responding to stimulation
with grimacing and limb movement, spontaneously
opening their eyes, and holding themselves in a flexed
position), they are aerating their lungs, breathing
adequately, and will have a good heart rate. We did
not use breathing because it is difficult to know what is
normal (versus irregular or shallow breaths, or gasping)
for members of the public. We did not use color because
non-white babies are not pink, well newborn babies are
initially cyanotic, the appearance altered by ethnicity, and
‘pale’ is a subjective term.

Heart rate was also not used. Feeling umbilical cord
pulsation or palpating the brachial or femoral pulse is
not easy or reliable and would waste valuable time in a
baby requiring resuscitation (Whitelaw & Goldsmith,
1997). Even if a stethoscope was available, auscultating
the heartbeat and judging whether it is ‘fast’ enough not
to warrant intervention, or ‘slow’ is not an assessment

members of the public can be expected to make.

Aerating the lungs
Recommendation: Achieving correct head position using
head tilt and/or shoulder roll (no use of jaw thrust).

Repeated cycles of inflation breaths via mouth-to-mouth
(and nose), followed by stimulation and assessing response
by looking for presence of crying and/or movement (no
assessment of heart rate).

Rationale: Fetal lungs are collapsed and fluid filled. With
its first breath, the newborn baby generates negative
pressure of ~20cm water (Milner & Sauders, 1977). This
inflates and aerates its lungs, forcing fluid into pulmonary
interstitial tissue. Once crying, intrathoracic pressure can
increase to 90cm water, further aiding fluid clearance.

If the baby fails to breathe at birth, its lungs need
to be inflated and aerated. In most babies born at term,
delivering five 2-3 second breaths at a pressure of 30cm
water is effective. Higher pressure delivered for less time
also works (e.g. 40cm water for 0.5-1 second) (Upton
& Milner, 1991). Even with a bag-valve-mask device,
pressure cannot be accurately controlled, let alone
mouth-to-mouth. Therefore, we did not specify pressure
or duration, instead instructing first aiders to take a deep
breath, form a good seal around the baby’s nose and
mouth, and breath out slowly and forcefully. Because
most babies that are not breathing and do not respond
to stimulation will respond to lung aeration, and the
difficulty for members of the public to deliver adequate
inflation breaths, this step is repeated several times in the
algorithm. On the third attempt, we instruct taking a
bigger, deeper breath and to breathe out more forcefully
and more slowly, to increase both the pressure and
duration of the inflation breaths. After each intervention,
the baby is restimulated by being rubbed with the cloth
it is wrapped in. If the inflation breaths have been
adequately delivered, further stimulation should elicit a
response of crying and movement in most babies.

In the RCUK NLS course, adequateness of inflation
breaths is judged by chest movement or increase in heart
rate. Even for medical personnel, chest movement in the
newborn baby can be difficult to judge. The reason for
giving five inflation breaths is that the first few might not
cause lung aeration and chest movement, even if correctly
delivered. Where there is ambiguity, inflation breaths
should be repeated. Furthermore, providing inflation
breaths via mouth-to-mouth would make it difficult to
see chest movement, and we have already discussed why

we would not use heart rate assessment. Therefore, our
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algorithm relies on the baby beginning to cry and move
as an indicator of inflation breath adequacy.

To acrate the lungs, opening the airway is the first
step. In an unconscious, hypotonic baby, the neck will
flex due to the large occiput (the back of the head), the
pharynx can collapse, and the tongue can fall back, all of
which can obstruct the airway. To ensure an open airway,
the head can be tilted back undil the face is in a neutral
position, also achieved with a small shoulder roll. In the
RCUK NLS course, a one- and two-handed jaw thrust is
taught. However, even medically trained candidates require
practice on manikins with movable jaws to be able to
perform this competently. Furthermore, applying pressure
to the soft tissue beneath the chin can push the tongue base
backwards, worsening airway obstruction. Therefore, we
do not expect members of the public to do this. Instead,
each time inflation breaths are repeated, we stress the need

to ensure correct head position via head tilt or shoulder roll.

Chest compressions

Recommendation: No progression to chest compressions,
even if no response to inflation breaths.

Rationale: We have not included chest compressions
in our algorithm. Only a fraction of babies require
resuscitation beyond stimulation and inflation breaths.
In one study, over a two-year period only 39 of 30,839
babies (0.12%) required chest compressions and/or
adrenaline (Perlman & Risser, 1995). If a baby does not
respond to lung inflation, the most likely reason is the
lungs have not been successfully aerated and moving onto
chest compressions has no benefit. Furthermore, it diverts
attention from establishing and maintaining the airway
and delivering effective inflation breaths. In the study, 31
of the 39 babies who received chest compressions were
inadequately ventilated. If, even in a healthcare setting
with trained medical personnel, the most likely reason
for failure to respond to inflation breaths is that the lungs
have not been successfully aerated, this is even more
likely for members of the public in the out-of-hospital
setting. Therefore, the priority must be on successfully
delivering inflation breaths rather than moving onto
chest compressions. This is leaving aside the issues of

requiring a second person, the feasibility of delivering

effective chest compressions, and the impact this would
have on maintaining adequate ventilation.

Furthermore, of the very small number of babies that
do require chest compressions, a significant proportion
will subsequently require mechanical ventilation. Some
will suffer from hypoxic ischemic encephalopathy and
multi-organ damage. In regions where it is not possible
to deliver this level of care, it is not appropriate to advise
members of the public to provide extensive newborn

resuscitation.

Suctioning

Recommendation: No advice to suction the baby’s airway,
even if no response to inflation breaths.

Rationale: There is no evidence for the benefit of
suctioning amniotic fluid, vernix, meconium, mucus,
or blood from the oropharynx, even if a suction device
is available. Suction must always be under direct vision,
otherwise there is risk of damage to mucosal tissues, which
can cause bleeding and worsening of the situation. Any
obstruction would be at the laryngeal level. To visualize
and remove it would require a laryngoscope, wide bore
catheter, and suction device. This is not feasible given our

target population.

Stopping resuscitation

Recommendation: If roughly 10-20 minutes have passed
since giving inflation breaths, and at least five cycles of
5 inflation breaths have been given, but the baby is still
not crying, and is floppy and not moving, this means the
baby has died and resuscitative efforts should stop.
Rationale: HBB advises that “if advanced care or suitable
transport is not available, discuss with parents and consider
stopping ventilation after 20 minutes if heart rate is slow
or the baby does not breathe” (AAP, 2016, p. 41). Wall
et al. note that “if the baby is still not breathing after 10
minutes, even if there may be a heart rate...some experts
advocate that if there are no facilities for intubation and
ventilation then resuscitation should be stopped...” (Wall
et al., 2009, p. 8). In our algorithm, we advise to stop
if roughly 10-20 minutes have passed and at least five
cycles of 5 inflation breaths have been delivered, but the
baby is still not crying and moving. We did not only
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use a number of cycles of inflation breaths as these may
be delivered quickly and ineffectively. We did not only
use a time duration because only one or two cycles may
be delivered in that time. Therefore, we included both
parameters. We included a time range because given our
target environment and audience, it is unlikely the time
of birth is noted, and we wanted first aiders to focus on
correctly performing the steps of the algorithm versus

specific times.

LIMITATIONS/NEXT STEPS

Basic newborn life support has not previously been
taught to members of the public, and so while the
concept is proven (i.e. teaching of BLS to members of the
public for use on children and adults), our work is novel.
The process of implementation is currently underway
with international partners in the charity sector who
have experience providing humanitarian aid in regions
affected by conflict/natural disaster. This will form part
of the validation process through feedback on ease of
use and effectiveness. PHAID educational materials on
treatment of bleeding wounds, childbirth, and newborn
life support, have been shown to medical personnel via
informal focus groups in Pakistan, Turkey, Bangladesh,
and Uganda. They have appreciated the gap in healthcare
this work addresses and therefore its urgent need and
expressed interest in obtaining the material for local use.
We are also creating videos that provide access to the
educational materials in a visual and auditory format and

producing translations of all materials in local languages.

CONCLUSION

In areas affected by conflict or natural disaster, there
is limited access to healthcare facilities or medical
personnel. Newborn babies that do not breathe will die
or suffer hypoxic ischemic brain injury. In that setting,
there is benefit in providing members of the public with
information and training in how to carry out a basic form
of newborn life support. This should focus on drying,
stimulating, keeping the baby warm, delayed cord
clamping, and for those that require it, inflation breaths
using mouth-to-mouth. This is reflected in the PHAID
BNLS algorithm we have designed. If this proves to be

effective, there may be benefit in expanding this to other
regions where a significant number of community births

take place.

ACKNOWLEDGEMENTS

We would like to thank the following people for reviewing
and providing their expert opinion on the PHAID basic
newborn life support (BNLS) algorithm:

* Dr Yassar Arain — Assistant professor of pediatrics
(US), regularly engages in medical humanitarian work
overseas.

* Dr Harsha Gowda — consultant neonatologist (UK),
neonatal mortality & perinatal mortality review tool
(PMRT) lead, chair for West Midlands Neonatal
Network Guideline group.

* Dr Babu Kumararatne — consultant neonatologist
(UK), clinical lead for the West Midlands Neonatal
Operational Delivery Network.

* Dr Joe Fawke — consultant neonatologist (UK), chair
of the Resuscitation Council (UK) NLS (Newborn
Life Support) & ARNI (Advanced Resuscitation
of the Newborn Infant) subcommittees, ILCOR
(International Liaison Committee on Resuscitation)
NLS task force member.

* Members of the RCUK NLS and out-of-hospital NLS

subcommittees.

Abstract Translations provided by Bassinte Ossama
(Arabic) & Luis Miguel Pascual Gomez (Spanish).

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS

All authors have made substantial contributions to the

following:

1. Drafting the article or revising it critically for
important intellectual content,

2. Final approval of the version to be submitted and

3. Agreement to be accountable for all aspects of the

work.



Ismail and PHAID. International Journal of First Aid Education DOI: 10.25894/ijfae.7.1.2678 12

AUTHOR INFORMATION
The PHAID group includes:

*  May Al-Rawe

* Raya Khaled Aryan
¢ Rehnuma Hossain
¢ Abid Husain

e Ali Husain

e Abdul Qader Ismail
¢ Ikhlas Javaid

¢ Omar Khan

¢ Huda Mahmoud

e Israr Ul-Haq

e Fizza Zaidi

AUTHOR AFFILIATIONS

Abdul Qader Tahir Ismail ©© orcid.org/0000-0003-4125-
8684

UHCW, Clifford Bridge Rd, Coventry, CV2 2DX, UK,
aqt.ismail@bnc.oxon.org

PHAID™ (PreHospital Aid)

clinical@PHAID.org

REFERENCES

American Academy of Pediatrics. (2016). Helping babies
Breathe. https://www.aap.org/en/aap-global/helping-
babies-survive/our-programs/helping-babies-breathe/

Bhattarai, H. K., Bhusal, S., Barone-Adesi, E, &
Hubloue, I. (2023). Prehospital Emergency Care in
Low- and Middle-Income Countries: A Systematic
Review. Prehosp Disaster Med, 38(4), 495-512.
https://doi.org/10.1017/S1049023X23006088

Chitty, H., & Wyllie, J. (2013). Importance of
maintaining the newly born temperature in the
normal range from delivery to admission. Semin
Fetal Neonatal Med, 18(6), 362-368. https://doi.
org/10.1016/j.siny.2013.08.002

Chomba, E., McClure, E. M., Wright, L. L., Carlo,
W. A., Chakraborty, H., & Harris, H. (2008).
Effect of WHO newborn care training on
neonatal mortality by education. Ambul Pediatr,
8(5), 300-304. https://doi.org/10.1016/j.
ambp.2008.04.006

Dahm, L. S., & James, L. S. (1972). Newborn
temperature and calculated heat loss in the delivery
room. Pediatrics, 49(4), 504—513.

Ghosh, D., Bhakoo, O. N., Narang, A., & Dhall,

K. (1997). Simplified assessment of asphyxia at
birth. J Trop Pediatr, 43(2), 108—111. https://doi.
org/10.1093/tropej/43.2.108

Hernandez-Vasquez, A., Chacon-Torrico, H., &
Bendezu-Quispe, G. (2021). Prevalence of home
birth among 880,345 women in 67 low- and
middle-income countries: A meta-analysis of
Demographic and Health Surveys. SSM Popul
Health, 16, 100955. https://doi.org/10.1016/j.
ssmph.2021.100955

Hey, E., & Kelly, ]J. (1968). Gaseous exchange during
endotracheal ventilation for asphyxia at birth. / Obster
Gynaecol Br Commonw, 75(4), 414—424. https://doi.
org/10.1111/j.1471-0528.1968.tb00138.x

Hutton, E. K., & Hassan, E. S. (2007). Late vs early
clamping of the umbilical cord in full-term
neonates: systematic review and meta-analysis of
controlled trials. JAMA, 297(11), 1241-1252.
https://doi.org/10.1001/jama.297.11.1241

International Liaison Committee on Resuscitation
(ILCOR). Consensus on Science with Treatment
Recommendations (CoSTR). Neonatal Life Support.
https://costr.ilcor.org/document/?category=neonatal-
life-support

Katheria, A. C., Lakshminrusimha, S., Rabe, H.,
McAdams, R., & Mercer, J. S. (2017). Placental
transfusion: a review. J Perinatol, 37(2), 105-111.
https://doi.org/10.1038/jp.2016.151

Kattwinkel, J. (2011). Textbook of neonatal
resuscitation. American Academy of Pediatrics;
American Heart Association.

Kaufmann, M., Mense, L., Springer, L., & Dekker, J.
(2022). Tactile stimulation in the delivery room:
past, present, future. A systematic review. Pediatr
Res. https://doi.org/10.1038/s41390-022-01945-9

Kids Save Lives. 2015. ‘Kids Save Lives’ Statement Has
Been Endorsed By The World Health Organisation
[Press release]. heeps://www.kids-save-lives.eu/
statement.html


https://orcid.org/0000-0003-4125-8684
https://orcid.org/0000-0003-4125-8684
https://orcid.org/0000-0003-4125-8684
mailto:aqt.ismail@bnc.oxon.org
mailto:clinical@PHAID.org
https://www.aap.org/en/aap-global/helping-babies-survive/our-programs/helping-babies-breathe/
https://www.aap.org/en/aap-global/helping-babies-survive/our-programs/helping-babies-breathe/
https://doi.org/10.1017/S1049023X23006088
https://doi.org/10.1016/j.siny.2013.08.002
https://doi.org/10.1016/j.siny.2013.08.002
https://doi.org/10.1016/j.ambp.2008.04.006
https://doi.org/10.1016/j.ambp.2008.04.006
https://doi.org/10.1093/tropej/43.2.108
https://doi.org/10.1093/tropej/43.2.108
https://doi.org/10.1016/j.ssmph.2021.100955
https://doi.org/10.1016/j.ssmph.2021.100955
https://doi.org/10.1111/j.1471-0528.1968.tb00138.x
https://doi.org/10.1111/j.1471-0528.1968.tb00138.x
https://doi.org/10.1001/jama.297.11.1241
https://costr.ilcor.org/document/?category=neonatal-life-support
https://costr.ilcor.org/document/?category=neonatal-life-support
https://doi.org/10.1038/jp.2016.151
https://doi.org/10.1038/s41390-022-01945-9
https://www.kids-save-lives.eu/statement.html
https://www.kids-save-lives.eu/statement.html

Ismail and PHAID. International Journal of First Aid Education DOI: 10.25894/ijfae.7.1.2678 13

Kukka, A. J., Waheddoost, S., Brown, N., Litorp,
H., Wrammert, J., & Kc, A. (2022). Incidence
and outcomes of intrapartum-related neonatal
encephalopathy in low-income and middle-income
countries: a systematic review and meta-analysis.
BM] Glob Health, 7(12). https://doi.org/10.1136/
bmjgh-2022-010294

Lawn, J. E., Manandhar, A., Haws, R. A., & Darmstadt,
G. L. (2007). Reducing one million child deaths
from birth asphyxia--a survey of health systems gaps
and priorities. Health Res Policy Syst, 5, 4. https://
doi.org/10.1186/1478-4505-5-4

Lee, A. C., Cousens, S., Wall, S. N., Niermeyer, S.,
Darmstadt, G. L., Carlo, W. A., ... Lawn, J. E.
(2011). Neonatal resuscitation and immediate
newborn assessment and stimulation for the
prevention of neonatal deaths: a systematic review,
meta-analysis and Delphi estimation of mortality
effect. BMC public health, 11 Suppl 3(Suppl 3), S12.
https://doi.org/10.1186/1471-2458-11-S3-512

Lee, A. C., Kozuki, N., Blencowe, H., Vos, T., Bahalim,
A., Darmstadt, G. L., ... Lawn, J. E. (2013).
Intrapartum-related neonatal encephalopathy
incidence and impairment at regional and global
levels for 2010 with trends from 1990. Pediatr
Res, 74 Suppl 1(Suppl 1), 50-72. hteps://doi.
org/10.1038/pr.2013.206

McDonald, S. J., Middleton, P, Dowswell, T., &
Morris, P. S. (2013). Effect of timing of umbilical
cord clamping of term infants on maternal and
neonatal outcomes. Cochrane Database Syst Rev, 7,
CD004074. https://doi.org/10.1002/14651858.
CD004074.pub3

Mclntyre, S., Nelson, K. B., Mulkey, S. B.,
Lechpammer, M., Molloy, E., Badawi, N, . . .
Publications, C. (2021). Neonatal encephalopathy:
Focus on epidemiology and underexplored aspects of
etiology. Semin Fetal Neonatal Med, 26(4), 101265.
https://doi.org/10.1016/j.siny.2021.101265

Merecer, J. S., Erickson-Owens, D. A., Deoni, S. C. L.,
Dean, D. C,, 3rd, Collins, J., Parker, A. B., . ..
Padbury, J. F. (2018). Effects of Delayed Cord
Clamping on 4-Month Ferritin Levels, Brain Myelin

Content, and Neurodevelopment: A Randomized

Controlled Trial. ] Pediatr, 203, 266-272 €262.
https://doi.org/10.1016/j.jpeds.2018.06.006

Milner, A. D., & Sauders, R. A. (1977). Pressure and
volume changes during the first breath of human
neonates. Arch Dis Child, 52(12), 918-924. https://
doi.org/10.1136/adc.52.12.918

Montagu, D., Yamey, G., Visconti, A., Harding, A.,

& Yoong, J. (2011). Where do poor women in
developing countries give birth? A multi-country
analysis of demographic and health survey data.
PL0S One, 6(2), e17155. https://doi.org/10.1371/
journal.pone.0017155

Moore, E. R., Bergman, N., Anderson, G. C., &
Medley, N. (2016). Early skin-to-skin contact for
mothers and their healthy newborn infants. Cochrane
Database Syst Rev, 11(11), CD003519. https://doi.
org/10.1002/14651858.CD003519.pub4

Mullany, L. C,, Katz, J., Khatry, S. K., LeClerq, S. C.,
Darmstadt, G. L., & Tielsch, J. M. (2010). Risk of
mortality associated with neonatal hypothermia in
southern Nepal. Arch Pediatr Adolesc Med, 164(7), 650—
656. https://doi.org/10.1001/archpediatrics.2010.103

Niermeyer, S, Kamath-Rayne B, Keenan W, Little G,
Singhal N, Visick M, et al. for Helping Babies
Survive. Helping Babies Breath: Action Plan [log-in
required]: American Academy of Pediatrics, Laerdal
Global Health; 2016 [2nd Edition:[Available from:
http://internationalresources.aap.org/Resource/
ShowFile’documentName=HBB_Wall%20Poster
Second_Edition_20-00372_Rev_D.pdf.

Newton, O., & English, M. (2006). Newborn
resuscitation: defining best practice for low-income
settings. Trans R Soc Trop Med Hyg, 100(10), 899—
908. https://doi.org/10.1016/j.trstmh.2006.02.012

Perlman, J. M., & Risser, R. (1995). Cardiopulmonary
resuscitation in the delivery room. Associated
clinical events. Arch Pediatr Adolesc Med,

149(1), 20-25. hteps://doi.org/10.1001/
archpedi.1995.02170130022005

Rana, N., K¢, A., Malgvist, M., Subedi, K., & Andersson,
0. (2019). Effect of Delayed Cord Clamping of
Term Babies on Neurodevelopment at 12 Months: A
Randomized Controlled Trial. Neonatology, 115(1),
36-42. https://doi.org/10.1159/000491994


https://doi.org/10.1136/bmjgh-2022-010294
https://doi.org/10.1136/bmjgh-2022-010294
https://doi.org/10.1186/1478-4505-5-4
https://doi.org/10.1186/1478-4505-5-4
https://doi.org/10.1186/1471-2458-11-S3-S12
https://doi.org/10.1038/pr.2013.206
https://doi.org/10.1038/pr.2013.206
https://doi.org/10.1002/14651858.CD004074.pub3
https://doi.org/10.1002/14651858.CD004074.pub3
https://doi.org/10.1016/j.siny.2021.101265
https://doi.org/10.1016/j.jpeds.2018.06.006
https://doi.org/10.1136/adc.52.12.918
https://doi.org/10.1136/adc.52.12.918
https://doi.org/10.1371/journal.pone.0017155
https://doi.org/10.1371/journal.pone.0017155
https://doi.org/10.1002/14651858.CD003519.pub4
https://doi.org/10.1002/14651858.CD003519.pub4
https://doi.org/10.1001/archpediatrics.2010.103
http://internationalresources.aap.org/Resource/ShowFile?documentName=HBB_Wall%20Poster_Second_Edition_20-00372_Rev_D.pdf
http://internationalresources.aap.org/Resource/ShowFile?documentName=HBB_Wall%20Poster_Second_Edition_20-00372_Rev_D.pdf
http://internationalresources.aap.org/Resource/ShowFile?documentName=HBB_Wall%20Poster_Second_Edition_20-00372_Rev_D.pdf
https://doi.org/10.1016/j.trstmh.2006.02.012
https://doi.org/10.1001/archpedi.1995.02170130022005
https://doi.org/10.1001/archpedi.1995.02170130022005
https://doi.org/10.1159/000491994

Ismail and PHAID. International Journal of First Aid Education DOI: 10.25894/ijfae.7.1.2678

Singhal, N., McMillan, D. D., Savich, R., Matovelo,
D., Santorino, D., & Kamath-Rayne, B. D. (2020).
Development and Impact of Helping Babies Breathe
Educational Methodology. Pediatrics, 146(Suppl 2),
$123-S133. https://doi.org/10.1542/peds.2020-016
915E

Sivanandan, S., & Sankar, M. J. (2023). Kangaroo
mother care for preterm or low birth weight infants:
a systematic review and meta-analysis. BMJ Glob
Health, 8(6). https://doi.org/10.1136/bmjgh-2022-
010728

Sommers, R., Stonestreet, B. S., Oh, W., Laptook, A.,
Yanowitz, T. D., Raker, C., & Mercer, J. (2012).
Hemodynamic effects of delayed cord clamping in
premature infants. Pediatrics, 129(3), e667—672.
https://doi.org/10.1542/peds.2011-2550

UN. (2015). Every two seconds, a baby is born in a
conflict zone — UNICEE https://news.un.org/en/
story/2015/12/518382

UNICEE (2019). 29 million babies born into conflict
in 2018. https://www.unicef.org/press-releases/29-
million-babies-born-conflict-2018

Upton, C. J., & Milner, A. D. (1991). Endotracheal

resuscitation of neonates using a rebreathing bag.

Wperio

14

Arch Dis Child, 66(1 Spec No), 39—42. https://doi.
org/10.1136/adc.66.1_spec_no.39

Versantvoort, J. M. D., Kleinhout, M. Y., Ockhuijsen,
H. D. L., Bloemenkamp, K., de Vries, W. B.,
& van den Hoogen, A. (2020). Helping Babies
Breathe and its effects on intrapartum-related
stillbirths and neonatal mortality in low-resource
settings: a systematic review. Arch Dis Child,
105(2), 127-133. https://doi.org/10.1136/
archdischild-2018-316319

Wall, S. N., Lee, A. C., Niermeyer, S., English, M.,
Keenan, W. J., Carlo, W, . . . Lawn, J. E. (2009).
Neonatal resuscitation in low-resource settings:
what, who, and how to overcome challenges to
scale up? Int | Gynaecol Obstet, 107 Suppl 1(Suppl
1), S47-62, S63—-44. https://doi.org/10.1016/j.
ij§0.2009.07.013

Whitelaw, C. C., & Goldsmith, L. J. (1997).
Comparison of two techniques for determining
the presence of a pulse in an infant. Acad
Emerg Med, 4(2), 153—154. https://doi.
org/10.1111/j.1553-2712.1997.tb03725 .x

WHO. (2012) Guidelines on Basic Newborn
Resuscitation. Geneva.


https://doi.org/10.1542/peds.2020-016915E
https://doi.org/10.1542/peds.2020-016915E
https://doi.org/10.1136/bmjgh-2022-010728
https://doi.org/10.1136/bmjgh-2022-010728
https://doi.org/10.1542/peds.2011-2550
https://news.un.org/en/story/2015/12/518382
https://news.un.org/en/story/2015/12/518382
https://www.unicef.org/press-releases/29-million-babies-born-conflict-2018
https://www.unicef.org/press-releases/29-million-babies-born-conflict-2018
https://doi.org/10.1136/adc.66.1_spec_no.39
https://doi.org/10.1136/adc.66.1_spec_no.39
https://doi.org/10.1136/archdischild-2018-316319
https://doi.org/10.1136/archdischild-2018-316319
https://doi.org/10.1016/j.ijgo.2009.07.013
https://doi.org/10.1016/j.ijgo.2009.07.013
https://doi.org/10.1111/j.1553-2712.1997.tb03725.x
https://doi.org/10.1111/j.1553-2712.1997.tb03725.x

