





NATIONAL GUIDELINE FOR NEWBORN CARE

FOREWRD

About 7 million babies are born annually in Nigeria, of which 240,000 die in the first 28 days of life.
Neonatal mortality contributes 32% to overall annual undere deaths. 80% of these deaths are
caused by complications related to prematurity, birtepayxia and infections, most of which are
preventable and treatable. Unddive mortality has increased from 128 deaths per 1000 live births

in 2013 to 132 deaths per 1000 live births in 2018 (NDHS) as a result of neonatal mortality of 38 per
1000 live biths.

Nevertheless, there are key interventions to address this trend, but the areas covered are low. To
have appreciable impact in newborn health, effective interventions must be provided across all
delivery modes, within the continuum of care in the hbaystem.

Much attention is currently channeled towards the primary level of care throitgk Essential
Newborn Care Courseprogram with its' well structured, blended training package, wtiile
dComprehensive anddvancedNewborn Careg, has no structured national guideline that clearly
outlines services that are to be delivered at referral levels of cares National Guidehe for
Comprehensivé&ewbornCare is to bridge the identified gaps.

The Global "Every Newborn Action Plan" underscores the need to focus on newborn interventions at
the time of birth, for the greatest impact. Nigeria acknowledges the need to strengibkeies for
implementing at scale, addressing equity issues, developing or updating policies, strategies,
standards, guidelines and tools. Nigeria "Every Newborn Action Plan" also states the need to establish
and strengthen "Special Care Baby Units" aioselary facilities and the more advanced Neonatal
Intensive Care Units at selected tertiary facilities. The National Strategic Health Development Plan
(NSHDP 1I) (2016202)) reaffirms the necessity of comprehensive, advanced newborn care at
referral levels

| therefore call on partners, civil society groups, donors, the private sector and other stakeholders to
work with government at all levels in implementing the National Guideline for Newborn Care in
Nigeria. | recommend this National Guideline toasla tool to support achievement of reduction in

neonatal mortality.
& J——

Dr. Osagie Ehanire, MD, FWACS
Honourable Minister for Health
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LIST ORBBREVIATIONS

American Academy of Pediatrics
ABC Airway,Breathing, Circulation
ABG Arterial blood gas
AGA Appropriate for gestational age
ANC Antenatal Care
AP Antero-posterior
ART Antiretroviral Therapy
ARV Antiretroviral
AZT Zidovudine
BCGE Bacille Calmette Guerin
bCPAP Bubble ContinuouPositive Airway Pressure
BCS Blantyre Coma Scale
BIND Bilirubin Induced Neurological Dysfunction
BPD Bronchopulmonary Dysplasia
BP Blood Pressure
BW Birth Weight
CH Congenital Hypothyroidism
CCH Central Congenital Hypothyroidism
CHD Congenital Heart Defect
CHEWSs Community Health Extension Workers
CLD Chronic Lung Disease
CMV Cytomegalovirus
CO2 Carbon dioxide
COVIEL9 Corona Virus Disease of 2019
CPAP Continuous Positive Airway Pressure
CRP G Reactive Protein
CRT Capillary Refill Time
C/S Caesarean Section
CSF Cerebrospinal Fluid
CTG Cardiotocography
CvP Central Venous Pressure
CXR Chest Xay
DCT 5ANBOU /22Y0Qa ¢Sad
DDH Developmental Dysplasia of the Hip
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DIC Disseminated Intravascul@oagulopathy
DL Decilitre

DOL Day of life

D/W Dextrose water

EBM Expressed Breastmilk

EBT Exchange blood transfusion

ECEB Essential Care for Every Baby

ECG Electrocardiography

ECHO Echocardiography

ECSB Essential Care for Small Babies

EEG Electroencephalography

EID Early Infant Diagnosis

ELBW Extreme Low Birth Weight

ENC Essential Newborn Care

ENCC Essential Newborn Care Course

EOS Early onset sepsis

EPI Expanded Programme on Immunization
ESR Erythrocyte Sedimentation Rate

ET Endotracheal tube

E/U/Cr Electrolyte, Urea, Creatinine

FBC Full blood count

FFP Fresh Frozen Plasma

FiO2 Fraction of inspired Oxygen

FMOH Federal Ministry of Health

GA Gestational age

GBS Group BStreptococcus

GCS Glasgow Coma Scale

G6PD Glucose6-Phosphate Dehydrogenase Deficiency
GIR Glucose Infusion Rate

HAI Healthcare Associated Infection (Hospital Acquired Infections)
HAART Highly active antiretroviral therapy

HBB Helping BabieBreath

HBIG Hepatitis B Immunoglobulin

HBsAg Hepatitis B Surface Antigen

HCP Healthcare practitioner

HCWs Healthcare workers




HFENC High Flow Nasal Cannula

HFOV High Frequency Oscillatory Ventilation
HIE Hypoxic Ischaemic Encephalopathy
HIV Human Immunodeficiency Virus

HMD Hyaline membrane disease

HPA Human Platelet Antigen

HPLC High Performance Liquid Chromatography
HR Heart rate

Hr Hour

HSV Herpes Simplex Virus

IEF Isoelectric Focusing

IM Intramuscular

IPPV Intermittent Positive Pressure Ventilation
U International Unit

IUGR Intrauterine growth restriction/retardation
v Intravenous

IVF Intravenous fluid

IVH Intraventricular haemorrhage

KG Kilogramme

KMC Kangaroo Mother Care

L Litre

LBW Low Birth Weight

LED Light Emitting Diode

LGA Large for gestational age

LMP Last menstrual period

LNMP Last normal menstrual period

LOS Late onset sepsis

LP Lumbar puncture

MAP Mean Airway Pressure

MAS Meconium aspiration syndrome

MCG Microgramme

M/C/S Microscopy, Culture and Sensitivity
MEq Milliequivalent

MG Milligramme

MIN Minutes

ML Millilitre




MMOL Millimole

MOsm MilliOsmole

MPDSR Maternal and Perinatal Death Surveillance and Response
MRI Magnetic Resonance Imaging

MTCT Mother to ChildTransmission

NAITP Neonatal Alloimmune Thrombocytopaenia
nCPAP Nasal Continuous Positive Airway Pressure
NEC Necrotizing enterocolitis

NG Nasogastric

NGT Nasogastric tube

NICU Neonatal Intensive Care Unit

NIENAP Nigeria Every NewborAction Plan
NNJ Neonatal jaundice

NNU Neonatal unit

NPI National Programme on Immunization
NPO Nil per Os

NRP Neonatal Resuscitation Program

NRT Neonatal Resuscitation Training

NVP Nevirapine

NYI Newborn and young infant

OFC Occipitofrontal circumference

oG Orogastric

OGT Orogastric tube

02 Oxygen

PaCO2 Partial Pressure of Carbon dioxide
Pa0O2 Partial Pressure of Oxygen

PCR Polymerase Chain Reaction

PCV Packed cell volume

PEEP Positive End Expiratory Pressure
PGE Prostaglandin E

PIP Peak Inspiratory Pressure

PO Per Qal

PPE Personal Protective Equipment
PPHN Persistent Pulmonary Hypertension
PPV Positive pressure ventilation

PROM Prolonged rupture of membrarse




PSBI Possible Severe Bacteriafection
PT Prothrombin Time

PTT Prothrombin Time Thromboplastin
Ql Quality Improvement

QoC Quality of Care

RBS Random Blood Sugar

RDS Respiratory distress syndrome

Rh Rhesus

RMNCH Reproductive, Maternal, Newborn and Child Health
ROP Retinopathy of prematurity

RR Respiratory rate

RSS Respiratory severity score

SARS Severe acute respiratory syndrome
SB Serum Bilirubin

SCBU Special Care Baby Unit

SEUC Serum Electrolytes, Urea and Creatinine
SGA Small for gestational age

SIADH Syndrome of Inappropriate Anrtliuretic Hormone
SPA Suprapubic aspiration

SPO2 Oxygen saturation

SRT Surfactant Replacement Therapy
Te Expiratory time

Ti Inspiratory time

B Tuberculosis

TFT Thyroid function test

TPN TotalParenteral Nutrition

TSH Thyroid Stimulating Hormone

UAC Umbilical artery catheter

UTI Urinary tract infection

uvC Umbilical vein catheter

VT Tidal volume

VLBW Very Low Birth Weight

WHO World Health Organization
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CHAPTER INTRODUCTION

STATUS OF NEWBORN CARE IN NIGERIA

Each year in Nigeria, over seven million babies are born, of valticht 240,000 die in their
first month of life with 94,000 dying on the day of birth (FMOH: NiENAP 2016). Neonatal

mortality contributes up to 32% of undeb mortality, with the leadingauses of death being
complications related to prematurity, birth asphyxia, and infectiqgrggure 1.1A (MCEE,2015)
and 1.1B (VASA,2019)

Other (post-neonatal),
17%

Preterm birth

Meningitis, 3% complications, 31%

Injuries, 5%
Measles, 1% L
AIDS,3% A

L2

Intrapartum-related
complications, 31%

Malaria, 14%

Sepsis, 16%

Diarrhoea (post-

neonatal), 10% Pneumonia, 7%

Congenital, 6%
Other, 5%
Tetanus, 3%
Diarrhoea, 1%

Pneumonia
(post-neo-natal), 10%

Data source: WHO and Maternal and Child Epidemiology Estimation Group (MCEE) 2015 data.unicef.orgyéligé&lewvborn Action
Plan, 2016.

Figure 1.1ACauses of child and neonatal mortality
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(Physiciarcoded and expert algorithm verbal autopsy for causes of 722 neonagald@ys)deaths
in Nigeria,20132018(weighteddata)

Physician-coded VA - Neonatal Expert Algorithm VA — Neonatal

Neonatal Other
tetanus A%
0.2%

Neonatal Other
tetanus 3%

Injury 0.2%
0.2%
Injury Unspecified
1% 18%
1%
Diarhosa
Congenital 2%
1% _
Pne.lug.;i?ma Congenital
i 3% :
JE;JS:;{:CE Pret Intrapartum P“iuzn;:ma
reterm e
Intrapartum 1% injury
injury ’ 27%
18% Meningitis Jaurlﬁiice
6% 1% Meningitis

2%

Nigeria2019Verbaland SocialAutopsyStudyMain Report

Figure 1.1BCauses of child and neonatal mortality (VASA,2019)

Childhood mortality, including newborn deaths, remain high and the rate of reduction is slow. Using
global mortality estimates, the annual rate of reduction for newborn mortality was slower (1.5
percent per year) than for posteonatal undets mortality of2.7 percent per year (FMOH NIENAP
2016).

Aspart of measurego improvenewbornhealthin Nigeriathe EssentiaNewbornCareCoursENCC)

was introduced in 2008 by the World Health Organization (WHO) through a National Training of
Trainerscourse. ENCds a set of evidencebased, high impact, cost effective interventions and
standardsthat will enablehealth careworkersto givequality careto the babyduringchildbirthand
postnatalperiod. Implementation of other training package#h varying methods and approaches
necessitated a process adaptationandharmonizationof allthe ENC@ainingpackagesasseveral
trainingswere being conducted though not at scale. These ENCC packages that were harmonized and
G 0 f SgfoRdBnikthe National ENCC for Nigeria include the WHO generic ENCC materials, Save the
| KA RNBYQa GwSTFSNBYOS ¢NIAYAy3 alydzadft F2NJ bSé
series from the American Academy of Pediatrics.

The harmonization and adoption process lasted till 2015, and this national ENCC document was
formally adopted and launched during the World Prematurity Day Commemoration of 2016 by the
then HonourableMinister of Health,Proflsaad=.Adewole . Subsequentlyareviewandincorporation

of new evidencefor the moduleswasdonefrom 2018,whichledto the current FMOHENCGecond

edition 2019. The modules of the course presently address the followasyscitationat birth

(Helping BabieBreathe (HBB) to prevent asphyxia); Essential Care for Every Baby (ECEB); Essential
Care for Small Babi¢eCSB); and treatment of PossibtvereBacterianfection(PSBIyvhenreferral

isnot possible.
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RATIONALE FOR THE GUIDELINE

The major need foti KA & 3JdzARST AyS Aa G2 adlkyRIFINRATS yS2
tertiary institutions where comprehensive and advanced newborn care services are provided. It is a
stepbeyondthe ENC@ackageandguidelinefor usein primaryhealthcentresthat addresonly basic
newborncare.

This guideline is also in response to one of the thematic areas of the Nigerian Every Newborn Action
Plan (FMOH NIiENAP, 2016) that seeks to strengthen comprehensive newborn care in all secondary
and tertiary nstitutions; and advanced newborn care in selected tertiary facilities.

The essence of this guideline is to help the user address common neonatal conditions with the aim
of reducing neonatal morbidity and mortality. This includes users to:

Provide care abirth for all newborns including those of low bintreight.

Provide neonatal resuscitation for all those who néed

Provide emergency assessment and treatment for small ancheigkorns.

Understand which newborn requires referral and saésport.

Understand common clinical problems of the sick and small newborns especially

prematurity and its complications, asphyxia, sepsis and neojzatatlice.

Counsel families on common problems arising in thisgagep.

To introduce quality improveent in theirfacilities.

1 Know how to use and maintain equipment necessary for the canewborns.

= =4 4 -8 -9

= =

TARGET AUDIENCE/USERS

The guideline is designed for use by health workers in secondary and tertiary health facilities across
the nation. Targetusersincludehealthworkersat public,private hospitalsandfaith- basednstitutions
that have the capability and expertise to offer comprehensive and advanced newén

STRUCTURE OF THE GUIDELINE

Theguidelineis structuredto addressmajor areasof newborncareandis presentedin sections.The
initial sectionsare centeredon the statusof newborncarein the country;triagingandtransportation
of the newborn; and some basic physiologic processes ingidorn.

Thisisfollowedby sectionson specificclinicalguidelineson asphyxia, prematurity, oxygen use, respiratory
support with the bubble CPAP, neonatal jaundice, neonatal sefisigguidanceon newborn technologies and
equipmentuse integrated; while the later sections arenaccommon procedures in the newborn;
congenital /surgical newborn emergencies; guidance for discharge/follow upagrehdices.
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CHAPTER SUMMARY OF WHO
STANDARDS FOR NEWBORN
QUALITY IMPROVEMBNHO:
SEPTEMBERR20)

The standards for the care of small and sick newborns in health facilities define, standardize and
mainstream inpatient care of small and sick newborns, building on essential newborn care and
ensuring consistency with the WHO quality of care framework (\8t@dards 2020). They provide

a resource for policynakers, health care professionals, health service planners, programme
managers, regulators, professional bodies and technical partners involved in care, to help plan,
deliver and ensure the quality of hkh services.

Every small and sick newborn receives eviddmased routine care and management of
complications according to WHO guidelines.

STANDARD 1:

Quality statements
A.CARE FOR ANEWBORNS

1.1  All newborns receive care with standard precautions to preveatlith careassociated
infections, including implementing additional measures required during outbreaks and
pandemicsituations.

1.2  All newborns are assessed immediately while receiving essential newan

1.3  All newborns at risk are correctigentified as soon as possible after birth or on presentation
to the health facility and receive additionzdre.

1.4  All referred newborns are triaged, promptly assessed for danger signs or injuries to
determine whether they require resuscitation and to raseappropriate care according to
WHO guidelines.

1.5 All newborns receive routine postnatal care, including weighing and temperature
measurement.

1.6 All newborns are assessed for immunization status and receive recommended vaccinations
according to the guidelinesf the WHO Expanded Programmelommunization.

1.7  All newborns are given vitamin K according to Wgd@elines.

1.8 All newborns are protected from unnecessary or harmful practices, including separation
from their mothers and families during thedare.

1.9 Allnewborns are screened for evidence of maltreatment, including neglect and violence, and
receive appropriateare.
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1.10

111

1.12

1.13

1.14

1.15

1.16

All newborns are assessed for congenital abnormalities, managed appropriately and referred
in a timelymanner.

All newborns whose gestationage is unknown are assessed with an appropriate tool for
scoring gestationage.

All newborns are assessed for suspected infection or risk factors for infection and, if
required, investigated and given the correct antibiotic treatment according to WHO
guidelines, avoiding overuse ahtibiotics.

All newborns at risk of congenital syphilis are assessed, investigated and managed according
to WHOguidelines.

All newborns receive eye prophylaxis, are assessed for ophthalmia neonatorum and, if
required, managed according to WHOidelines.

All newborns at risk for tuberculosis and/or HIV infection are correctly assessed, investigated
and managed appropriately according to Whi@delines.

All newborns at risk of impaired metabolic adaptation asated with asphyxia, sméfibr-
gestational age and maternal diabetes are assessed to identify and mayaaglycaemia.

B.CARE FOR SMALL AND SICK NEWBORNS

B1. Care for respiratorgonditions

1.17

1.18

1.19

1.20

1.21

1.22

1.23

Small and sick newborns are assessed for sigrespfratory compromise, and a neonatal
pulse oximeter is used to detect hypoxia or hyperoxia and to guide administration of
supplemental oxygen according to Wig@idelines.

Preterm newborns born at or before 32 weeks of gestation who require respiratpposu
are given between 21% (air) and 30% oxygen, and the need for increasing oxygen
concentrations is reviewed to ensure oxygen saturation between 9099%td

Small and sick newborns who require supplemental oxygen therapy receive it safely through
appragpriate neonatal equipment, including neonatal nasal prongs;flow meters, aig

oxygen blenders, humidifiers and a putsemeter.

Small and sick newborns are assessed and managed for apnoea, and preterm newborns are
managed to prevent apnoea accordirggWHOguidelines.

Newborns with respiratory distress are treated with continuous positive airway pressure as
soon as the diagnosis is made, according to Wti@elines.

Small and sick newborns are assessed for surfactant deficiencgudiadtant replacement
therapy is administered to preterm newborns within the first 2 hours of birth according to
WHO guidelines.

Small and sick newborns at risk of bronchopulmonary dysplasia are assessed, investigated
and managed as per standagdidelines.

B2. Nutritional support for newborns

1.24

Small and sick newborns are fed appropriately, including assisted feeding withzthie K S NI &
own
milk when possible, according to WHO guidelines.
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1.25

1.26
1.27

Small and sick newborns who cannot tolerate enteral feeding owfmm enteral feeding is
contraindicated are provided with parenteral nutrition in correct amounts and composition
according to standarduidelines.

All newborns of Hihfected mothers are fed appropriately according to WiH@lelines.

All verylow-birth-weight newborns are given vitamin D, calcium, phosphorus and iron
supplements according to WHibiidelines.

B3. Care for other conditions

1.28

1.29

1.30

131

1.32

1.33

1.34

1.35

All newborns are routinely monitored for jaundice; bilirubin is measured in those at risk and
treatment initiated in these with hyperbilirubinaemia according to Wig@idelines.

Small and sick newborns are assessed and managed for seizures according to WHO
guidelines.

Small and sick newborns at risk for neonatal encephalopathy receive early evaluation, close
monitoring and @propriate management according to WHQidelines.

All newborns are assessed and managed for anaemia, including for causes of haemolytic
disease of th@ewborn.

Small and sick newborns at risk of necrotizing enterocolitis are assessed and managed
according to WHQ@uidelines.

Small and sick newborns at risk of retinopathy of prematurity are appropriately identified,
screened andreated.

Small and sick newborns at risk of intraventricular haemorrhage are assessed and managed
according to standarduidelines.

All referred newborns with surgical conditions are screened for surgical emergencies and
injury and receive appropriate surgicare.

B4. Clinical monitoring and supportive care

1.36

1.37

1.38

1.39

Small and sick newborns, especially those who are most seridualgibdequately
monitored, appropriately reassessed and receive supportive care accordivig@
guidelines.

Small and sick newborns are given antibiotics and other medications only if indicated, by the
correct route and of the correatomposition; the dose is calculated, checked and
administered, the need for medication is regularly reassessed, and any adverse reaction is
appropriately managed anckcorded.

Small and sick newborns who cannot tolerate full enteral feeds are gi@venous fluids
containingglucoseor safe,appropriateparenteralnutrition; fluidsare administeredthrough

an infusion pump and a neonatal burette, the volume is recorded, and the intravenous site is
checked with other routin®bservations.

Small andsick newborns are given blood transfusions when indicated, the blood given is
appropriate, the volume is recorded, and the newborn is monitored before, duringfterd
the transfusion.
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B5. Pain management and palliative care for newborns

1.40 All smalland sick newborns are assessed routinely for pain or symptoms of distress and
receive appropriate management according to Wi@elines.

1.41 Small and sick newborns have access to appropriate palledne

B6. Care and advice at discharge

1.42 Small and sick newborns are discharged from hospital when home care is considered safe
and carers have received a comprehensive discharge management plan and are competent
in the care of theinewborn.

STANDARD 2:

The health information systemnables collection, analysis and use of data to ensure early
appropriate action to improve the care of every small and sick newborn.

Quality statements

2.1 Every small and sick newborn has a complete, accurate, standardizeuldaype
medical record, which igccessible throughout their care, on discharge and on
follow-up.

2.2  Every health facility has a functional mechanism for collecting, analyzing and using
data on newborns as part of monitoring performance and quatifyrovement.

2.3 Everyhealthfacility hasa mechanisnfor collecting,analyzingand providingfeedback
onthe newborn services provided and the perceptions of families of the care
received.

STANDARD 3:

Every small and sick newborn with a condition or conditions that cannot be mawedigetively
with available resources receives appropriate, timely referral through integrated newborn service
pathways with continuity of care, including during transport.

Quality statements

3.1  Every small and sick newborn who requires refereakives appropriate preeferral
care, and the decision to refer is made withaatay.

3.2  Every small and sick newborn who requires referral receives seamless, coordinated
care and referral according to a plan that ensure®liness.

3.3  For everynewborn referred or countereferred within or between health facilities,
there is appropriate information exchange and feedback to relevant healthstatfe

3.4  Every health facility that provides care for small and sick newborns has been
designated accordg to a standard level of care and is part of an integrated newborn
network with clear referral pathways, a coordinating referral centre that provides
clinical management support, protocols agdidelines.

3.5 Newborn transfer services provide safe, efficigmnsfer to and from referral
neonatal care by experienced, qualified personnel, preferably specialist transport
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teams, in specialist transpovehicles.

3.6  Every newborn who requires referral is transferred in the kangaroo mother care
position with their moher, whenpossible.

STANDARD 4:

Communication with small and sick newborns and their families is effective, with meaningful
participation, and responds to their needs and preferences, and parental involvement is encouraged
and supportedhroughout the care pathway.

Quality statements

41 'ff OFNBNER 2F avlff IyR aArlO|l ySéo2Nya |
illnessand
care, so that they understand the condition and the necessary treatment.

4.2  All small and sick newborns and their carers experience coordinated care, with clear,
accurate information exchange among relevant health and social care professionals
and otherstaft.

43 Allcarerd NB Syl of SR (G2 LI NGAOALI GS | OdA@St e
centred care and kangaroo mother care, in decisiweking, in exercising the right to
informed consent and in makirgpoices.

4.4  Carers of small and sick newborns and staff understaedrmportance ohurturing
AYGSNI OGA2y 6A0GK (GKS yS602Nyz NBO23yAIl S
cues, and
include them in care decisions.

4.5  All carergeceive appropriate counselling and health education about the current
iliness of the newborn, transition to kangaroo mother care folapy community
care and continuous care, including early intervention and developméaitav-up.

4.6 In humanitarian andragile settings, including outbreak and pandemic situations,
special consideration is given to the specific psychosocial and practical needs of small
and sick newborns and thesarers.

STANDARD 5:

A M .L oA X -4

bS602NyVaAaQ NRARIKGA | NBulfileg withd8t @iscBnirration, MR fr&énat®Rof |y R
dignity at all times and in all settings during care, transport and fellpw

Quality statements

5.1 All newborns have equitable access to health care services, with no discrimination of
any kind.

5.2  The carers of all newborns are made aware of and given information about the
YS602NYyQa
rights to health and health care.

5.3 All newborns and their careege treated with respect and dignity, and their right to
privacy and confidentiality i®spected.
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5.4

5.5
5.6

All newborns are protected from any physical or mental violence, injury, abuse,
neglect or any other form ahaltreatment.

All newborns have their birth régtered and have aientity.

All newborns who die and all stillbirths have their degggistered.

STANDARD 6:

All small and sick newborns are provided with faroiytreddevelopmental supportive care
and followup, and their families receive emotional and psychosocial support that is sensitive
to their needs and strengthens their capability.

Quality statements

6.1

6.2

6.3

6.4

6.5

All small and sick newborns stay with their carers, with mahiseparation, and the
role of carers is recognized and supported at all times during care, including
roomingin during hospitalization.

All newborns born preterm or with a low birth weight receive kangaroo mother care
as soon as possible afteirth, and the parents are supported in isovision.

All small and sick newborns receive appropriate developmental supportive care, and
their families are recognized as partnersare.

All families receive care in an environment in which their socineroc, emotional
and cultural needs are respected asubported.

All small and sick newborns receive appropriate, coordinated developmental follow
up with minimal disruption to family life an@dutines.

STANDARD 7:

For every small and sicliewborn, competent, motivated, empathetic, multidisciplinary staff
are consistently available to provide routine care, manage complications and provide
developmental and psychological support throughout the care pathway.

Quality statements

7.1

7.2

7.3

7.4

All small angsick newborns have access to a sufficient multidisciplinary workforce,
including health professionals, allied health and support staff, at all times according
to standard levels afare.

Healthprofessionals&ndallied healthand supportstaff haveapproprate skillsto

support the health and the psychological, developmental, communication and
cultural needs of newborns and théamilies.

All staff working in neonatal units of a health facility have the necessary knowledge,
skills and attitudes to provide infection prevention and control, basic resuscitation,
kangaroo mother care, safe feeding and medications and positive interaction with
newborns and communication with carers.

Every health facility that provides care for small and sick newborns has managerial
leadership for developing and implementing policies and legal entitlements, clinical
governance and fostering anvironment for continuous qualifynprovement.
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STANDARD 8:

The health facility has an appropriate physical environment, with adequate water, sanitation, waste
management, energy supply, medicines, medical supplies and equipment for routine care and
management of complications in small and sick newborns.

Quality statements

8.1 Small and sick newborns are cared for in a safe, securemagiitained, organized
physical environment that is appropriately designed to provide kangaroo mother
care and familycentred care according to standalelels.

8.2  Water, sanitation, hanthygiene and waste disposal facilities are easily accessible,
functional,reliable,safeandsufficientto ensurestrict infection controland meetthe
needs of newborns, carers asthff.

8.3  Equipment designed specifically for the medical care and develo@hand
emotional support of small and sick newborns is available &tradk.

8.4  Adequatestocksof medicinesand medicalsuppliesspecificfor smallandsick
newbornsare available for routine care and for managementaiplications.

8.5  All carersof small and sick newborns have a dedicated area with supportive
elements, including adequate space for kangaroo mother care, familjyred care,
privacy for mothers to express breast milk and facilities for hygiene, cooking and
laundry.

8.6 In humanitariarand fragile settings, including outbreaks and pandemic situations,
provision of a safe, secure environment for the care of small and sick newborns is
included in preparedness, response and recoyays.
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CHAPTER LEVELS OF
NEONATAL CARRISERIA

Classification of newborn care services is key to improving neonatal survival, as this offers the
opportunity of enhanced referral of higisk patients to highefevel centres, with the

appropriate resources for complexity of rea Each level of care reflects the minimal
capabilities, functional criteria, human resource, expertise and provider type required.

¢FofS odmY 21 hQa tS@Sta 2F ySgo2Ny OFNB gA0GK .
Level 1 Immediate newborn care (delayed cord clamping, drying, skin to skin etc)
Immediate and Neonatal resuscitation for those who need it
il b Breastfeeding early initiation and support
essential newborn Essential newborn care Identification and referral of complications
care Targeted care as needed eg PMTCT of HIV
Level 2 Thermal care including KMC for all stable neonates <2000gms
Special newborn Assisted feeing and IV fluids

Safe administration of oxygen

CARE Detection and management of neonatal sepsis with injection antibiotics
Detection and management of neonatal jaundice with phototherapy
Detection and management of neonatal encephalopathy
Detection and referral/management of congenital abnormalities
Management of preterm respiratory distress with CPAP
Follow up of at risk newborns
Exchange transfusion
Level 3 Mechanical/assisted ventilation

3 = s LA /M aT=1 1+ 7o) 43 | Advanced feeding support (eg parenteral nutrition)

Paediatric surveys for congenital conditions
Screening and treatment for RoP

Transition

care

THE CLASSIFICATION OF LEVELS OF NEWBORM [GEHFHAN

1. Level 1: Basic care available at Primary Health fGeildies

2. Levelll: Specialtycareavailableat SecondaryealthCarefacilities(GeneraHospitalssome
Faith-based mission hospitals, and some Private hdalthities)

3. Level llla: Subspecialty intensive care available at Tertiary Health Care facilities (University
Teaching Hospitals, Federal Medical Centres, some General Hospitakhdsaithmission
hospitals and some Private facilities that offer specialist resideaaying and tertiary
care services)

4. Levellllb: Subspecialtyntensivecare,sameasllla,but Regionalizedvith further
specializationsand often more expensive equipment to offer highly specializate.

Level I
Level | facilities entail care #ite Primary Health Centre level, and should have:

1 A newborn resuscitation corner, a well newborn nursery and a-patdl ward where
basic resuscitation such as Helping Babies Breathe and immediategtattare
(Essential Newborn Care) can be provideaéonates who are lowsk.

1 They should have the capacity to perform neonatal resuscitation at every delivery
and to evaluate and provide routine postnatal care for heaitbwborn.
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Deliveryof intermittent positivepressureventilationusingbagandmaskshouldbe
available by skilled personnel who have undergone the modified ESIGQQ.

/' T NBE F2NJ LINBGSN¥YA x wmstable 3 K2 | NB LIKeaiAzf:

Stabilize newborns who are less than 1800g priaeterral.

Identify danger signs in ill babies aoiffier the first ENCC recommended care and
refer for advancedaare.

Have a KMC corner or to have dedicated postnatal beds for KMC for care of
preterms weighind.800-2000g.

Humanresource: Personnel include skilled birth attendants like CHEWS,
Nurses, Misvives, Medical officers, and Supervisspecialist. At least one
skilled nurse has to be available routiek-clock for neonatal care per shift.

One clinician, skilled in neonatal care, is required to oversee the clinical care.
Doctors and nurses posted maternity unit, newborn and postnatal should be
trained prior to starting the unit and then receive ongoing trainings and
mentorship.

Level Il:
Care in a speciaHligvel facility such as General and Cottage hospitals should:

)l

Be reserved forstableof 2 RSNJ 1St & Aff ySgo2Ny 6K2 | NB
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rapidly (baby is not anticipated to need subspeckidtyel services on an urgent
basis).
Have a warm, welit delivery ram with wellequipped newborn resuscitation table,
pulse oximeters, standard special care newborn unit and a KgG.
Have skilled birth attendants capable of providing neonatal resuscitation with
needed additional persons at eveulglivery.
Have the capeity to manage a sick newborn on an interim basis untipif® ¢ 6 2 NI/ Q &
condition improves or the newborn can be transferred to a higlkeel facility.
Have facility for newborn transfer such as minibuses or ambulances to safely
receive and transfenewborns.
Be able to identify which danger signs cannot be managed at that level for quick
transfer to a tertiarycentre.
Be able to deliver intermittent positive pressure ventilation using appropriate size d
bag and mask by experienced personnel who hawdergone the full ENG@ining.
Be able to deliver continuous positive air way pressatilation.
Have personnel such as Paediatrician, Nurses, Midwives, Biomedical
engineers (or technician).
Have laboratory facilities and personnel availablsdpport ongoing care as
well as to address laboratory emergencies that might include bi@dsfusions.
Care provided at this levaicludes:
Monitoring of sicknewborns
Kangaroo mothercare
Administration ofoxygen
Management ohypothermia/KMC
Management ohypoglycaemia
Phototherapy for jaundicedewborns
23
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1

V Feeding babies via alternate feedimgthods
V Provide noAnvasive respiratory support witBPAP

HumanResource: Availability of rourttie-clock clinical expertise is very crucial. Well
trained nurses and clinician form the backbone of the service. The unit should have the
required number of appropriately trained and qualified nurses. Where availableg ther
should be a designated consultant paediatrician/neonatologist responsible for the clinical
standards of the care of neonates.

There should be at least two skilled nurses per shift and there should be an adequate number
of clinicians to be able to dowsard round twice daily and to be on call. Support staff should

be available to clean the ward at least once per shift or more depending on the need, to clean
equipment, and to do other allocated duties depending on the need. There should be routine

trainings and orgoing mentorship.

Level llla:

Designation of level llla care should be based on clinical experience, increasing complexity of
care, availability of Paediatric medical subspecialists, Paediatric surgical specialists and
Perinatologists The sibspecialty care services should include expertise in Neonatology and
Foetomaternal medicine who can manage mothers referred for the management for
potential preterm, multiple pregnancy births and diverse perinatal maternal complications.

And should have specialized neonatal nurses per shift with ratio of at least 1: 4 babies
depending on level of severity and gestatioWHO: Roadmap human resources for newborn
health 2020).

Regular trainings and mentoring should be incorporated for capéacitiging of clinicians,
nurses and biomedical engineers.

Level llla facilities are to:

91 Provide care for newborns who are born at <30 weeks gestation or weigh <150rth.at

1 Provide care for newborns with complex medical or surgical conditions,
regardess of gestationage.

1 Should have a wetlesignhated Special Care Baby Unit (SCBU) close to the {ahai)r
a Neonatal Intensive Care Unit, a wetjuipped KMC room that can take many
mothers at the saméme.

1 ShouldhavepersonnelNeonatologistsNeonatalnurses Biomedical
engineersand technicians) and equipment to provide life support for as long
asnecessary.

1 Should have facilities for phototherapy and exchange blood transfusion if
needed for jaundicedieonates.

1 Facilities should have advanced respiratory support including CPAP and physiologic
monitoring equipment (pulse oximeters, mufiarameter manitors, arterial blood gases
ABG), laboratory and imaging facilities, nutrition and pharmacy support with paediatric
expertise and sociaervices. Appendix 3.1 shows the National Recommended Newborn
Equipment List for all levels of newborn caréNiigeria.

9 Provide specialized newborn diagnostic services e.g CTNSBan,
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1 Should be able to provide ongoing assisted ventilation for 24 hours or more,
which may include conventional ventilation and higéquencyventilation.

1 Should havéransport services with capacity to receive and safely transé@rborns.

1 Collection of data to assess outcome within the facility and with other facilities at
same level otare.

1 Provision of clinical support, training and mentorship to the lower levietae to improve
guality of newborrcare.

Level lllb:
Level llIb or Regional subspecialty units should include: The capabilities dfitevel
1 Additional capabilities and considerable experience in the care of the most
complex and critically ilewborn including suispecialistgeam.
91 Diverse specialized newborn diagnostic and interventional capacities should be
available at this level eg CT sciiRI.
1 Concentrating the care of complex and critically ill newborn at designated level Ilib
centres will allow these centres to develop the expertise needed to achieve optimal
outcomes.

MINIMUM REQUIREMENTS FOR SETTING UP A NEWBORN UNIT
(PHYSICAL INFRASTRUCYURE

The intentof setting up a newborn warng to optimize resources and facilitate quality health care for

small and sickewbornsafter stabilisation in the delivery room or receiving from a referring hospital

Sick newborns should not be treated in the general paediatric ward nor received in the general
children emergency room. They require dedicated space, equipment, staff arwbdanes for

optimal care. There are divergent opinion on the best designs but the ideal design should provide
O2yaidlyid ada2NIBSAttlIyOS 2F SIOK 6SR INBI FNRY {F*
and creativity to achieve the stated olofgves factoring in the peculiarity of the local system.
However, the minimum requirements are as highlighted below:

Location
The unitshould be irclose proximity to théabour ward with provision of quick access which avoids
public corridors. The receing area for outborn babies should have ready access to the transport
receiving area. The area should have restricted access except to staff and parents of babies in the
unit.
Capacity
The capacity for a level 2 general hospital for instance should be to accommodate at least 3 bed
spaces per thousand annual deliveries in the hospital, and another 30% of the total inborn being
dedicated for outborn babies. This may be modified upwardsddmg on the dynamics of neonatal
admissions in the hospital as well as economic realities and sustainability. It does not also include
provision for surgical cases.
For example, if a hospital conducts 3,000 deliveries per year, the number of bed®dgpoinld
be:

i Forirborn: 3/1000 X 3000 = 9 beds

1 Foroutborn: 30% of the calculated inborn ie 9= 3 beds

9 Total beds required = 12

Hence at least 12 16 bed capacity is about a reasonable capacity to plan for in a small secondary
facility for optimisation of resources: man and material.
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Spacing

A minimum of 3.7rh(40sq feet) floor space per child for cot space, resuscitation, observation and
other infant needs. If the unit will accommodate maternal bed for KMC, the space per child should
be 11.2n% (120sq feet). The minimum space between beds should be 1.2m. Exekele hand
washing space.

Configuration
One main entrance and an emergency exit
Designate unclean and clean areas

Unclean area
1 Reception area leading to changing room for staff and parents.

1 Staff changing room with washrooms
1 Follow up clinic with a@ss from the reception area.
1 Hand wash area and wash rooms for mothers
1 Store area
Clean area
1 Corridor leading to main ward accessible to only mothers and staff after they have changed
their shoes

Spaces to be allocated
1 Patient care areas (Wagpaces) partitioned as preferred into single rooms or cubicles for
multiple patientsq see dimensions above
o Advisable to have transparent partitions to allow visibility from the internal corridor
0 The ward should be divided into inborn section and outbarctisn
1 Hand wash station at the entrance and handwash stations within 6meters (max) of each
baby care area
T Ya/ &L} OS G2 | O02YY2RI{dS Y2U0KSNEQ 0SR 2NJ NJ
(size as previously defined under spacing)
Counselling room
Nurses work station
Nurses room
Doctors room
Seminar room
Milk room, kitchenette
Room for medication, consumables and other supplies
a2iKSNRa NRB2Y gA0GK RSRAOFGSR Y2G0KSNRa ol 4K
Laundry room/linen store
Sterilisation room
Equipment store rom
Sluice room
Side room laboratory
Room or space for last office (better towards the back door)
Ideal for all spaces within the ward to open into the internal corridor
Emergency exit
All doors should have self closing devices
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1 Additional space with bathroom facilities should be provided in the vicinity of the ward for
mothers of outborn babies

Appendices 2 and 33 show sample floor plans of a Level 2 Secondary facility neonatal unit depicting

the inborn and outborn sectionsyhile Appendices d.and 35 show sample lower level and upper
level floor respectively for a Level 3 Tertiary facility neonatal unit.
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CHAPTER STANDARD
PRECAUTIONS ANBECTION
CONTROL

Infection prevention is a crucial component of casé newborns. Newborn babies are more
susceptible to infections because their immune system is immature; thus, the consequences of failing
to follow infection prevention principles are particularly detating.

Hospitals, wards, equipment and staff are all sources of infection for a baby. These infections are
called healthcare associated infection (HAI), which are often caused by bacteria that are resistant to
commonly availald antibiotics (multidrug resistant bacteria). These infections are difficult to treat

or eradicate from the nursery and care is required to prevent such infections from spreading.

STANDARD PRECAUTIONS:

1 Standardprecautionsare a setof infectioncontrol practicesusedto preventtransmission
of diseases that can be acquired by contact with blood, body fluidsjmtant skin
(including rashes), and mucomembranes.

1 They are the minimum infection prevention practices that apply to all patient care
regardless of suspected oonfirmed infection status of the patient in any setting
where health care idelivered

1 They are designed to protect the healthcare practitioner (HCP) and prevent HCP from
spreading infections among patients. These measures are to be used when praaiging
to all individuals, whether or not they appear infectiousasymptomatic.

INFECTION CONTROL POLICY

Every newborn unit should have a written infection control policy which should address:

Methods and frequency afleaning

Policies for thesupply of all cleaning and disinfectgoroducts
Disinfection/sterilizatiorprotocol

Hand washingolicy/protocol

Use of personal protectivequipment

Waste disposgbolicy

Care bundles for specifizocedures

Bed spacing polioyat least 1 metre apart betweecots/incubators

= =4 -4 4 A8 8 a2 9
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GENERAL NURSERY INFECTION CONTROL MEASURES

The unit should have several handwashing points with the steps in handwassplayed.

Aim to have hand washing stations at thetrance of the newbormvard.

Infection prevention posters with short messages should be displayed omaite

The unit should have several alcohol hand rub dispen=ings

There should be minimal handling of babies as indicated by staff to amoegtessary

cross transfer ofinfection.

Thereshouldbe protocolsfor routine quarterlyenvironmentaland staff swabbing

for infectionsurveillance

Restrain hair in a manner that prevents its coming in contact withrtfzat.

Donot eat, drink, or storefood or drink within patientcareareasin the newbornnurseries.

Keeptraffic (visitors,parents,andstaff) to anabsoluteminimumandonly asnecessary

Remove lab coats and jackets prior to entering the newborn unit and hang these outside

of the patient care areas. Unit policy should be striiiliowed.

1 All hospital staff (including HCWs, maintenance and cleaning staff) should wear clean
clothes with steves up above the elbows (with bare arms below the elbow) when
entering the neonatal ward and having contact with babies in the newborn
unit/nurseries.

1 Gowns are not a standard precaution for HCWs or families in most neonatal units; if
gowns areaused, they should not be shared or reused umtivashed.

1 Keep mobile phones away from patient care areas in the newborn wards as they
are a source ahfection

1 Identify dedicated infection control Officers/Champions in tims.

1 Institute routine biweeHly audit for infections in the newborn unit and have

routine infection controreviews.

= == 4 4 A A
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STRATEGIES FOR INFECTION PREVENTION AND CONTROL

The main strategies for infection prevention and control in the newborn wards include:

1. Handhygiene

2. Environmental cleanliness aulikinfection

3. Medical equipment maintenance amteaning
4. Wastedisposal

Hand Hygiene

1 Hand hygiene is the simplest and the most important way to reduce
transmission of infections in newborn units and healthcse#ings.

1 All health care workers (HCWSs) and
mothers/guardians should be taught thorough
handwashing before and after handling every
baby using the WH@chnique.

1 When entering a unit all HCWs and guardians
must thoroughly wash their hands and arms up
to the elbow with soap and water for at least-40
60 seconds. Make sure not to use clean hands to
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turn off the tap/faucet. Use elbow or towel to
turn off faucet. If elbow tap not available, use
paper towel to turn offfaucet.

Hands should be aiiried or dried usingingle Gl I yR 4 &K
use towels (washed, dried and ironed before simplest and the most
reuse). Common towelg _for drying hgno_ls must important practice to
not be used as they facilitate transmission of - ‘
infection. reduce transmission o
To perform thorough hand hygiene, infections innewborn
remove all rings, bracelets, wrist units and all
watches phones.

healthcarea S i G A

Ensure nails arkept short, natural, and no ngiblish.
Alcohol hand rubs are appropriate

for rapid hand decontamination

between patientcontacts.

Apply generously to completely cover hands andmahds

until dry before touching the baby. Allow up to-30secs fothe alcohol to

dry. Note that alcohol rubs are not a substitute for hand washing if hands
are soiled.

Hand washing or sanitizing with alcohol should be the last thing you do
before touching a patient and the first thing you do after completing tasks on
apatient.
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---National Guidelines for Comprehensive Newborn €are

Hand washing and hand cleaning

How to handrub? How to handwash?

WITH ALCOHOL-BASED FORMULATION WITH SOAP AND WATER

apply enough soap to
cover all hand surfaces.

Apply a palmful of the product in a cupped
hand and cover all surfaces.

e

Rub hands palm to palm

Wet hands with water

3@% 7

right palm over left dorsum with palm to palm with
interlaced "ngers and vice versa "ngers interlaced

- & 5
| AN S W
rotational rubbing, backwards and forwards witl

clasped fingers of right hand in left palm and vic
versa. B. Wash hand up to the elbow.

4

R

backs of "ngers to opposing rotational rubbing of left thumb
palms with "ngers interlocked clasped in right palm and vice versa

e mandetragi retmerk

dry thoroughly with a
single use towel

rinse hands with water use towel to turn o! faucet

...once dry, your hands are safe. ...and your hands are safe.

Figure 4.1 Adapted from Standard World Health Organization procedures of alcohol
based handrub and handwash with soap and water.
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The WHO 5 moments of hand hygiene are (Figu®:

f
f
f
f
f

Before touching patient

Before anyclean/aseptiqrocedure

After body fluids, secretiongxposure/risk
After touching anyatient

After touching patiensurroundings

' - EE E B N EE EE N B O B S B S O . -~
P ~
CRITICAL SITE WITH s
INFECTIOUS RISK

FOR THE PATIENT

CRITICAL SITE
WITH BODY FLUID
EXPOSURE RISK

.---

Figure 4.2WHO 5 moments of hand hygiene

If alcohol handrubnot available: Mix alcohol and glycerin
solution: 2ml of glycerin + 100ml of alcohol #AD%

Clean hands with 3 to 5ml of solution
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Gloves and Other Personal Protective Equipmé@rPPE)

1 PPE includes gloves, gowns, masks, respirators, angears to create barriers that
protect skin, clothing, mucous membranes, and the respiratory tract from infectious
agents.

1 The items selected for use depend on the type of interaction in the unit and the
likely modes of diseageansmission.

1 Glovesshould be worn only when necessary and disposed of immediately after use,
such as when:

o Touching bodily fluids, neimtact skin, and mucouwmembranes.
o Performing invasiverocedures.
o Touching contaminated objects surfaces.

1 HCWs should not wear sarpair of gloves for procedures for more than one baby as
this is a main source of crosgection.

1 Repeat hand washing or sanitizing immediately after remogioges.

HEALTH
SCREENING

Any HCW or guardian with an
acute or transmissible
infection should not be on
the ward to minimise the
spread of infection. Mothers

PATIENT
ISOLATION

Departmental isolation policies
should cohort atrisk patients with

similar infections in an isolation
area within the nursery (e.g., babies
with multi-drug resistant infections,

or guardians who have an
acute illness should be
isolated with their infants, if
possible. Any guardian who
has an acute respiratory
illness should wear a mask
and be especidy careful
about hand washing.
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highly contagious infections, babies
born before arrival with signs of
infection or any patients with
airborne infections). Strict hand
hygiene measures should be
followed on entry and exit from this
area. If equipment is used in any
areas where patients are isated, it
should not be returned to the main
neonatal care ward until it has been
thoroughly cleaned and disinfected
according to ward protocol.




Environmental cleanliness and disinfection

)l

Disinfection is the process that reduces the numbemafroorganisms (with
exception of bacterial spores) on inanimate objects. Chemical disinfectants
commonly used include alcohol, chlorine and chlorine compounds, hydrogen
peroxide anathlorhexidine.

Floors,surfacesandhandlesin the neonatalunit shouldbe cleaneddaily with
appropriate solutions and according to newborn ypalicy.

For metal and rubber surfaces which may be corroded by chlorine, 70% alcohol is
also commonly utilised for low level disinfectidrable 4.1lbelow provides more
information on lowlevel disinfectants appropriate for neonataards.
All'horizontalsurfacesijncludingbedsideequipment(bedrails,bedsidetables,trolleys,
taps, weighing scales) are to be routinely cleaned and disinfected with a hespital
approved detergent OR disinfectant such as 0.5% chlorine or 70% alcohol satution
least dailyand whenever visiblgoiled.

Between patient admissions, all cots and patibatls should be cleaned thoroughly
(including all surfaces of incubators) with a hospapproved

detergent/disinfectant such as 0.5% chlorine or 70% alcsbloition.
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Table 4.1 Cleaning Solutions

Disinfectant
Common Name

Sodium Hypochlorite,
0.5% or 1%

liquid bleach

Alcohol, 70%

isopropyl, ethyl alcohol,
surgical spirit

Improved hydrogen
peroxide

Phenolic germicidal
0 detergent
Dettol, Triclosan

Recommended Use

General disinfectant

Kills bacteria, fungi,
mycobacteria, spores & viruses

Not affected by hard water (e.g.,
high mineral content water)

Use 0.5% concentration for
disinfection of surfaces &
equipment contaminated with
blood and body fluids

Use on smooth surfaces, table
tops, aprons & other small
surfaces on which bleach
cannot be used (e.g., metal,
rubber)

Can be used for surfaces
including rubber stoppers on

medication vials
Does not leave residue

General disinfectant for
surfaces or equipment
contaminated with blood &
body fluids

Unaffected by organic matter

Non-corrosive & safe for workers
Should not be used in neonatal
wards since affordable,

effective alternatives are
available

Medical equipment maintenance and cleaning
Introduction of essential devices to newborn care units is critical to improving newborn
survival. However, devices can increase hospital acquired infections if adefisiatection
and cleaning measures are not put into place.

User & Equipment
Precautions

Use in well-ventilated area

Respiratory irritant (can cause
breathing problems)

Appropriate PPE required while
handling & using because it can
cause skin irritation and burns

Should not be mixed with strong
acids or ammonia to avoid
release of chlorine gas

Use in well ventilated area and
avoid inhalation

Keep away from active heat
sources, electrical equipment,
flames, hot surfaces. Alcohol
must always completely dry on
equipment prior to use as
otherwise it could result in fire

Allow to dry completely before
using area

Can be expensive, particularly if
purchasing large quantities

May cause hyperbilirubinemia
and/or neurotoxicity in
neonates

1 WHO recommends 0.5% dilution of chlorine as the standard disinfectant for materials
and surfaces contaminated by blood or body fluids. Bleach is one of the most common
substances used to disinfeetedicaldevices.

1 Diluted bleach solutions have a lifespan of 24 hours and should be prepared daily.
Ward guidelines should include accurate lifespans and dilution schedules for those

in standard opractice.

1 Figure 4.3: depicts how to prepare 0.5% bleadntson from 3.5% JIK Chlorine solution.

One part 3.5% JIK to 6 parts of water dilution = 0.5% JIK bleach solution which is suitable
to disinfect blood, faeces, vomitus and other body fluids,(equivalent of 1:10 dilution of a

5% bleach solution); if this netituted 0.5% solution is further diluted by 1:10, it will
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make 0.05% JIK bleach solution which is equivalent to 1:100 parts dilution of a 5% bleach
product.

Clean with disinfectant all stethoscopes, tape measures, thermometers, pulse oximeter,
glucometer, and ultrasound probe before and after use. It is recommended for each baby
to have a dedicated stethoscope, tape measure and thermometer in the well newborn
nurseries and intensive casections.

All neonatal medical equipmeifsuctions, CPAP, vital sign monitors, radiant warmers,

etc.) should be cleaned regularly in accordance with the training modules and

equipment manuals. Cleaning should be carried out when the equipment power source
is switched off and it is unplugged. Canest be taken not to let water or other liquid

enter thedevice.

Patients should not share cots, radiant warmers or incubators as these predispose to
cross transfer of infection between babies. These should all be thoroughly cleaned every
time a baby isemoved and a new baby is to occupy

Dirty linen to be duly laundered and disinfected for routurse.

Bleach is one of the most common substances used to disinfect

~ medical devices. Diluted bleach solutions have a lifespan of 24
hours andshould be prepared daily.

l. Follow general guidelines fbiousekeeping

Il. Ensure that a fresh bucket containing disinfectant solution is available at all
times

[l Immediately clean up spills of blood or body fluids using disinfestntion

V. After each usewipe off beds, tables, and procedure trolleys using disinfectant
solution.
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3.5% =35.000ppm of
chlorine

a4 AL LA REEEES

To Disinfect
Faeces
Blood
0.5% JIK = 5000ppm* Vomitus
*Same as 1:10 of a 5% bleach Other_ body
solution fluids

+EEEEE R

0.05% JIK = 500ppm*
*Same as 1:100 of a 5% blea

solution

Figure 4.3WHO Bleach Preparation for Disinfection

Waste Disposal

Waste Disposal and Safe HandlingSifarps

)l

)l

All healthcare facilities should have policies @ndcedures in place for the

correct management of all waste generated. Dispose all wastes as per
standardprotocol.

Waste should be removed from clinical areas at least three times each day and
more frequently as needed, such as from specialeeds

Clinical waste should be placed in coloured biohazard bags as sposside

Empty or send for incineration all wastaesd sharp containers when the container is
three- quarterfull
Burn in a pit if special incineration facilities are agtilable

Safe InjectiorPractices

)l

==

Injection safety, or safe injection practices, is a set of measures taken to
administerinjections in an optimally safe manner for patients, healthcare
personnel andthers.

Always utilize safe sharps dispopedctices

Keep a puncture resistant container at every point where sharpased

Drop all used needles, syringes, blades, lancedsatiner sharps into this

sharp box containers without recapping or passing to anogieeson

Practice safe sharps handling and disposal at all times. To prevent injuries, use
extreme caution when handlirgharps.

Always use aseptic techniques whemreparing and administerinigjections

37



1 DO NOT RECAP useedles.
1 Do not remove used needles from disposable syringdsabyl.
1 Do not bend or break usatkedles.

Figure 4.4Samples osharp box containers fanjection safety

Never puncture a medication vial, bag, or bottle with
used syringe oneedle.
Never administer medications from the same syringe

needle to more than ongatient.
Never use medications packaged as sindlese or single
use for more than ongatient.
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CHAPTER 5: ROUTINE CARE Ol
THENELINEWBORMNITHNO
PROBLEM®SANGERIGNS

The care that most babies receive at birth, the first few hours, first days and weeks of life can
determine whether they remain healthy. Although somabies may require special attention, all
babies need basic routine essential care to help ensure their survival anteird. If this is done

well, it vastly reduces the likelihood of problems.

These babies still need to be closely monitored as theyberome sick and develop danger signs.
The motherinfant pair needs counselling and appropriate treatment when required. Newborns
delivered in health facilities should not be sent home before the crucial first 48 hours of life.

WHO IS A WELL NEWBORN?

1 A newborn with no problems/danger signs is one whtas:

i Normal body temperature (36.537.5°C)
i Normal respiratory rate (49 60 breaths/minute)
i Normal birth weight range dt.5kg to <4.0kg
i No apparent dangesigns
1 List of dangesigns

i Not feeding, poofeeding,vomiting

i Lethargy

i Respiratory distresghestin-drawing, nasaflaring

i Fast breathing (breathing rate >60 per minuggnting

i Low body temperatur¢<36.5°C)

i Fever(>38°C)

i Convulsions

i Any jaundice in first 24 hours of life, or yellow palamsl soles at anyme

ADMISSION CRITERIA

Babies needing admission include those with:

1 Weight less thar1.8kg

In respiratorydistress

Hypothermia <8°C (inresponsive to initial warming
Hypoglycaemia unresponsive fieeds

Infants with sepsis

All Infants of diabetienothers

Infants with meconiunaspiration

= =4 -4 -4 8 -2
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1 Infants with major congenitalnomalies
1 Cyanosis.
1 Bleedingdisorder.

ROUTINE CARE OF THE WELL NEWBORN

Before Delivery

1 Be prepared for potential resuscitation by ensuragpropriate equipment and
personnel argresent.
1 Preventhypothermia
¢ Close windows, curtains, and doors to avibidfts
¢ Prepare radiant warmer/resuscitaire and watawels
¢ Raise the temperature of ambient aipibssible
At Delivery
 DelivertheA Yy FI yi 2y abdinten.Y2 i KSNRA
1 Dry the newborn with a driowel.
1 Suction and/or stimulate ifeeded
9 Assess for resuscitation. The Helping Babies Breathe (HBB) action plan Chart (FMOH:
Essential Newborn Care Course) and the Neorealscitation Chart should be on
the wall in all delivery rooms. (See Chapter 9 on Neorealiscitation)
1 Cut cord from 13 minutes after delivery while providing essential newborn care

Y20KSNR&a. FoR2YSYy
¢ Early cord clamping (<1 minute aftdelivery) is only recommended if the
newborn is not breathing and must be moved for immedi&guscitation.

CARE IN THE FIRST 90 MINUTES OFRGURES(E)

1) Initial care

1 Keep baby in skito-skin contact with the mother for at least omeur

Initiate breastfeeding within 30 minutes birth

2) Prevention ofdisease

a) Eyecare

i Apply 0.5% erythromycin eye ointment to both eyes to preventiefextion
i If newborn is a referred baby with no record of eye care, administer 0.5%

Erythromycin ey®intment at first contact if baby is within 24 hourslibé.

b) Cordcare

i ensure proper hand washing with soap amdter
i apply 4% chlorhexidine (7.1% chlorhexidine digluconate) gel in 25g tube to
umbilical cord to preveninfection.
i do not cover the coravith a dressing odiaper
i do not apply methylated spirit or other medicationssubstances
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c¢) Vitamin K administration

i to prevent haemorrhagic disease of thewborn
i give IM Vitamin Kinto the anterolateral thigh (dose 1mg for babies >1.5kg and
0.5mg for babies1.5kg)
i if baby is an outborn with no record of vitamin ddministration, administer the
injection
d) Bathing
i delay bathing newborn till after 24 hours Ide.
e) Physicalexamination

i conductathoroughphysicakexamination payingattention to presenceof
birth defects (refer to section on newbosxamination)
i check breathing and count the respiratory rate (normal i€ 40 breaths/minute)
i measure thaemperature (normal is 36.§37.5°C)
i weigh thebaby
)520dzySy i @&2dzNJ FAnotlRAy3a Ay GKS
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Essential Care for Every Baby

Following inital cane after birth
Continue skintoskin care and
mionitor breatning

e

1

Initiate breatfe edm g within 30 minutes

F‘REFENT DISEASE

%\@@@f

ASSESS

-

]
CLASSIFY

T

Figure 5.1Essential care for every baby in the first 90 minutes of life

FURTHER CARE OF THE NEWBORN

1. Maintain normaltemperature
1 Skirgtogskincareor dressthe babyin cleandry clothes,socksandcap,andwrap securely
1 Keep the room warm (keep fan/atonditioner off, close windows and put on

room warming device where environmental temperaturdoi)
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1 Eliminate drafts andontact with wet or coldurfaces
1 A room temperature of at least 25228°Cis required to help keep the babyarm.
1 Keep baby away from direstinlight
2. Supportbreastfeeding
1 Keep mother and baby together unless there is a strong reason notgo do
1 Always ask the mother to be sure baby is feeduag
1 Encourage breastfeeding whenever the baby shows sign of readiness 1o deed
keep asking her to confirm baby sueksill.
1 Ensure good positioning and good attachment dubrepstfeeding

i. Good positionig ¢ means baby can attach well and mother is comfortable. This can be

achievedoy:
1 Placing baby with the head and body in a stralgte
9 .1 08Qa 02R& midtdeN)y SR (26 NR
T .02 Qa o02Reé Of2aS G2 GKS Y20KSNowh yR oF
1 .1 0&Qa ¢ KRhpStedd 2 RE& A &

ii. Signs of good attachmeate (See Fig 5.2)
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Figure 5.2Good attachment to the breast

iii. Ensure adequacy of feedsealthy babies feed every2hours or 812 times a day. A
baby is getting enough milk per feéd

1 Breasts soften witlfieeding
1 Swallowing sounds are heard duritegding
1 Baby sleeps welletweenfeedings

3. Counsel about breastfeeding probleni&reast problems can prevent successful
breastfeeding. Thus, counsel mothers about prevention, recognition and treatment of
common breast problems before discharge. These problenisde:

I. Invertednipples
1 Mother to stimulate nipples before feeding and shape the breast before attachment
(Using the syringechnique).
ii. Breastengorgement
1 Very full, tight and shingreasts

1 Advise mother to feed more often and/or express milk prioatmchment
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iii. Sore or cracked nipplesusually results from poor attachment or skirfiection.
1 Teach and encourage goattachment
1 Treat by applying drops of breastmilk to the skin of ifgple
1 Counsel mother to wash her breasts with water daily andwoid soaps, medicated
lotions andointments
1 Encourage mother to continue breastfeeding and/or express breastmilk tooiaeyl
iv. Mastitis ¢ occurs when there is a blocked duct or frarfection.
1 Usually affects one breast with a wdkfined red, sore andwollen or hardenedrea.
1 Encourage mother to breastfeed frequently or expriessastmilk
1 1l mothers with fever should be evaluated aimelated
v. Inadequate milk volumeincrease milk supply by increasing maternal fluid intake and
frequency ofbreastfeeding
1 Increasdlow of milk by applyingvarmcompresgo the breastsmassaginghe back,
neck, breasts andipples.

. Always ask if baby has passed stools @k

. Begin immunizationg BCG, OR\and hepatitis B vaccine to be given within 24hours of
delivery. Give appointment for next immunization visit atéeks.

. Reassess the baby and breastfeeditmnduct a second complete examination of the baby
and documenfindings

. Give parentgjuidance for home carereview key messages to enable mother

a. Registembirth
. Practice exclusive breastfeeding for simnths

b

c. Recognize and manage common brgastblems

d. Practice handavashing

e. Monitor closely for neonatal jaundice and recognitber danger signs and present
at the healthfacility

f.  Use only 4% chlorhexidine (7.1% chlorhexidine digluconate)) gel in 25g tube for
cord care

g. Complete immunization schedule as in the child heedtd

h. At discharge give the parents the NatioRattorial Newborn Discharge Guide
Information Leaflet for basic instructions (Appendix 5.1)
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i
FEDERAL MINISTRY OF HEALTH, NIGERIA

ACTION PLAN

Essential Care for Every Baby

60 min

90 min

O

24 hours

Following initial care after birth
Continue skin-to-skin care and
monitor breathing

Initiate breastfeeding

v
PREVENT DISEASE

R e®

Apply to Eye Apnly to cord

gel (0.5mg if under 1.5kg)

Give Tmg Vitamin K3

Adapted from:

ASSESS
?%%)\ ey J
Physical Temperature Weight Breathing
examination
1
CLA?SIFY
NORMAL E PROBLEM DANGER
Co || ; ~ SIGN
Resp 40 - 60bpm -4 . +
w Abnormal Above 1.5kg Poor feeding Less than
'-2'1 temperature and Below 2.5kg - Fast breathing 1.5kg
< {above 60pm) OR
=] - Chest indrawing 59v9f e
~ - Temperature: Jaundice
& (Less than 35.5°C or
i H than 37.5°C)
Maintainnormal  » - Not feoding
tempem"re g - No movement
f‘" - Convulsions
Improve ress
thermal care breast milk
Normal
Support
breastfeeding @
Advise about = Requires .
breastfeeding g continued Use alternative Give
problems : thermai support —» Put in KMC  feeding method antibiotics
w
' ]
ﬁ” =
i <
Immunize 2 Requires
o continued
If at rt
Reassess baby a anytime SUPRC
- o a DANGER
ford'“harge " SIGN is present, l
< ~ immediately
Give parents give antibiotics and Continue Refer
H rerer . .
guidance inpatient care in KNG position ~——"
for home care

., Holping Babies Survive
American Academy of Pedlatrica

vy —
MARGH 20 1€

Figure5.3: Essential Care for Every Baby (ECEB) Chart
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CHAPTE® NEWBORNISTORY
AND PHYSICBAKAMINATION

A thorough physical examinationimportant for every baby. The purpose is to find out if the baby is
healthy, identify congenital anomalies at birth, identify common newborn problems and initiate
prompt treatment.

Before starting the examination, wash hands; and explain to the motherfathér what you are
going to do and answer their questions. Aim to keep the baby uncovered for only a short time as
needed, in order to reduce heat loss.

INDICATIONS

1. Initial examination of the newborn should be performed withinr®Dminutes ofife,
while a complete and comprehensive physical examination (PE) should be performed
for every newborn within 24 hours of birth, and within 72 hourifef
2. Every baby should have a prlescharge complete physicakamination
3. Physical examination has limitations and cannot identify all abnormalities that may be
present in the newborperiod.
4. ' f gl 2a NBOASE (KS Y2GKSNRAaredBf A GSNE y20Sa |
5. Examination shoulthclude:
a. General physical and systengixamination
b. Assessment for gestational age if prematurity is suspected. See New Ballard
Scoring chart (Figure 6.1) Always ensure that chart is always available on the

ward.

c. Screenindor:

Congenital malformations, syndromes, aagbociations
Congenital heart diseases

Congenitatataracts

Cryptorchidism

Developmental dysplasia of tlnp

=a =4 =4 =4 =4
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Neuromuscular Maturity

Score -1 0 1 2 3 4 5
Posture o= | o | C o@:[l' ciz):
Square
window
(wrist) >90° 90° 60° 45° 30° 0°
am & | AR | AR | B
il
reee 180°|  140°-180°|  110°-140° 90°-110° <90°
| B | e o=
angle
180° 160° 140° 120° 100° 90° <90°
Scarf
i -~ -~ ~~ -~ =~ -
Physical Maturity
g 8 Superficial : Parchment,
sun |Gy [ Sgetnous | smoom pif poding [ ek focap o [Leathery
J Selicant visible veins | and/or rash; Cvene. cracking; wrinkled
transparent translucel few veins rare veins no vessels
Lanugo | None Sparse Abundant Thinning Bald areas Mostly bald eriaattt::;y
Heel-toe Aniaieri Score |Weeks
Plantar | 40-50 mm: >50 mm, Faint nterior irans- | Creases Creases over | [0 1 20
surface -1 no crease red marks verse anterior % entire sole
<40 mm: -2 crease only 5 22
Breast Imperceptible Barely percep-| Flat areola, asrtie%‘?f 5 aRraeigfad Full areola, g ;;
tible no bud 1—2mmbud | 3-4 mmbug |5-10 mm bud = -
: : . Slightl Well curved Formed and :
Lids fused Lids open; froe o s Thick 15 30
Eye/Ear loosely: —1 | pinna flat; gglf"v pinna; g'o'}{'gm iﬁnr;?énl cartilage, g W
tightly: -2 stays folded slow recoil ready recoil recoil ear st
25 34
Genitals | Scrotum fiat Scrotum Testes in Testes de- Testes down, | Testes pendu- 30 36
' empty, upper canal, | scending, ' | lous,
(male) smooth faint rugae rare rugae few rugae good rugae deep rugae 35 38
o .| clitoris Clitoris Majora and ; 40 | 40
(isnitals %‘:ﬁ‘”s IOt prorr|1|inem, rominent, en- mir{olra Majora Iarg?l, Mi?(l)or{sa hesid 25 | 42
(female) £ smal larging minora| equally promi- | minora smal p
labia flat labia minora nant minora 50 | 44

Figure 6.1: Gestational Age Maturational Assessment Chart:Bédleard? &core

NEONATAL HISTORY TAKING

a.

b.

Maternal profile: age of the mother, occupation, parity, blood group and Rh, chronic
maternal ilinesses, history of sexually transmitted diseases, Hepaititisdgion
CurrentpregnancyL. NMP(lastnormalmenstrualperiod),gestationabge, ANCpleeding,
hypertension, diabetes, thyroid diseases, eclampsia, acute or chndeation.

Previous pregnancy: history of abortion, fetal death, early neonatal death, premature birth,
history of early neonatal jaunce, history of birttdefect.

Drug history: history of alcohol ingestion, cigarette smoking, any medications in pregnancy
(anticonvulsants, anti TB, warfarin, HAART, thyroid treatment drugs, antenatal steroid use,
contraceptives)

Family history: thénealth worker needs to know the family history to see if there are any
inheriteddiseasedike diabetesmellitus, hypertensionpronchialasthma,thyroid disease
andothers.

Labour and delivery: presentation, onset of labour, duration of rupture of mendsan
durationof labour,mode of delivery,presenceof meconium breathingconditionof at birth,
resuscitation, birth weight, place dtlivery.
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g. Presenting compliant: like inability to suck, fever, breathing difficulty, abndrothi
movement,jaundice

PHYSICAL EXAMINATION OF NEWBORNS

The goal of physical assessment of the newborn is to identify neonatal problems and the specific
objectives are:

i Understand the interpretation of all the findings when examiningeavborn
i Describe theequirements and steps of newborn cliniextamination
i Know and be able to list counselling points to discuss with mothers aftetitheal
i examination
Consent and Preparation
1 Introduce yourself to the mother and gain verlcainsent.
1 Ask abouparticularconcerns
1 Keep the baby warm and examine in quiet, Wieknvironment
1 Atinitial examination, the health worker has to focus on the follovaogditions

i . 0&8Qa NBaLRyaS (G2 GKS NI §aAlGA2YyY FTNRY

i Any congenitaanomalies

i Any sign ofnfection

1 Prepare the following itemsThermometer, Measuring tape, Weighing Scale (for
babies), Stethoscope, Watch/stop clock, Gloves, glucometer, Data collshBeh
1 Prerequisites

i Review of the obstetrical file and healtcord.

i Explain to the mother the purpose and process ofélkamination.

i Wash hands with soap andater.

i Undress and place the baby under a heat source if it is available or prevent
heat loss (close shutters and windows, keep baby partially covered, keep
examination time short).

1 Key examinatiopoints
i The order of newborn physical examination may not follow the usual castizyzs.
i General examination: look for movement of the extremities, hypotonia,
colour, respiratory distress, dysmorpligatures
i Take the vital signs: take the respiratory rate, feel the pulses and count the
heart rate while the baby isalm.
A Respiratoryate per minute (30to 60 breathsper min shouldbe counted
for a fullminute.
Pulseoximetry
Heart rate per minute (normal rate is between 120 and bfh).
Check capillargefill.
Axillary temperature (normal is between 36Cand37.50)
Measure bloodoressure using appropriate cuff (upper and lower limb
where necessary). The normal range blood pressure (BP)of a newborn
varies based odbpirth weight, gestational age and postnatal age. As a rule
of thumb, the lower limit of mean arterial pressure (MAP)tbea day of
birth is approximately equal to gestational age in weeks. Blood pressure

> > >y >
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needs frequent measurements.
A See newborn Blood Pressurbart (SeeAppendix 6.1
1 Take anthropometrieneasurement

i Gestational age assessment (See Ballard score Apadndix 2)

A Weigh the baby (normal weight range for term babies is 258069g).
A Measure the length (normal range is-88cm),
A Measure head circumference (normal rang83s38cm),

i Colour: normal colour is pink, should not be: blue, yellopave.

i Examination of HEENT: examine the skull (caput succedaneum subgaleal
hemorrhagecephalohematoma)utures(craniosynostosisjpntanel,face,
nose, ears, mouth, neck, clavicles, eye discharge, icteatesacts

i Mammary glands: enlargement of bredstsue and discharge (may pkysiologic)

i Respiratorysystem:

A ChecKor signsof respiratorydistress preathingpattern, respiratory
rate, air entry to the lungs, presence of abnormal sounds in the lungs,
AP diameter and symmetry of the chestriidor

i Cardiovascular: synchronicity of upper and lower limb pulses (especially the
femoral pulses), heart rate, heart murmurs, gallbgthm

i Abdomen: shape (scaphoid, distension), look for any organ enlargement like
hepatomegaly, splenomegaly, mass, tes;ikidneys, abdominal wall defect,
examination of the umbilical stump (correct vascular componersarteries and 1
vein, bleeding and discharge), apakency.

i External genitalia: see if there are any abnormalities of the genitalia both in male
and famale newborns (size of penis, position of testicles, opening of urethral
meatus, ambiguous genitalia), vaginal bleedingischarge.

i Musculoskeletal: limb defects (clubfoot, syndactyly, polydactyly), symmetry and
spontaneous movement of the extremities detect fractures and birtmjuries,
spina bifida, joints (hip should be examined to detect developmental dysplasia of the
hip, look for gluteal fold symmetry), oedema.

i Skin examination: rash, jaundice, pallor, plethora, meconium staioyamosis,
birthmarks, etc. Acrocyanosis is a normal finding inrtaborn.

i Neurological examination: level of alertness, cry, spontaneous
movements, abnormal movements, muscle tone, primitietexes;

A Moro reflex, check for completeness asgimmetry
A Rooing reflex, absent goresent

A Grasp reflex (arm anplantar)

A Sucking reflex, absent, weakwgorous

After the clinical examination of the newborn, ensure DOCUMENTATION of findings:

i Co[aneAte neonatalvexamination record ,in mgdical notes and sigrdatedit. RAecord

all KS FAYRAY3IA Ay (KS ySgo2NyQa NBIAAGNT
purpose.

Record any discussion or advice givepacents

Record any congenital abnormality in the congenital abnormedigystry

Classify the newborn into norahor abnormal (specify problendentified)

Appendix 6.3hows asamplesummary sheet for newborn examination.

= -4 —a -1
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CLASSIFICATION OF THE NEWBORN
1. Based on the gestational age, using last menstrual period, Ultrasound estimation or
new Ballard score, mewborn could be classifigdto:
i Preterm: less than 37 completedeeks
i Term: 37 completed weeks to less than 42 completegks
i Postterm: 42 completed weeks aatlove
2. Classifications of the newborn based on the bwikight:
i Macrosomia: birthveight of 4000 gram anabove
i Normal weight: 250@ 3999grams
i Low birth weight: 150@ 2499grams
i Very low birth weight: 100Q 1499grams
i Extremely low birth weight: less than 10§€ams
3. A newborn can also be classified with respect to birth weight astiagional age a®llows
(See Lubchenco chart Appendix 6.3
i Appropriate for gestational age (AGA) if the birth weight is betweéh 10
and 90" percentile
i Large for gestational age (LGA) if birth weight is greater th&p8&entile
i Small forgestational age (SGA) if birth weight is less thdhgEdcentile

DECISION AFTER EXAMINATION

Inform mothers about the results of the examination, provide explanations if needed
and emphasize the importance of regular folloyw.

a) If normal onexamination

I.  Reassure the parents (teach the parents how to detect jaundice in the newborn
daily).

Il.  Seek advice if any new concerns arise at home dftamharge
. Advise on poshatal visit as peguideline
b) If abnormal orexamination

I.  Admit in theSpecial Care balnit (Appendix 6.4: shows sample of newborn
admission record form)

. Institute appropriate management or refer for advancaate
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CHAPTERNEONATAIRIAGING

CNRAFIS A& | LINRPOSAa 2F NI hdwhorn babids Scodafte tfidir arlivll R ¢
at referral hospitals to enable prioritization of care and treatment of patients according to their need
and the resources available.

Triage should be carried out, on arrival, to all new babies to the hospital.

Folowing referral from a lower level facility or from seléferrals from home, the infants require
immediate and urgent attention.

At arrival at the Referral Facility Emergency Section

1 Newborns (28days) on arrival, should be attendedI®dMEDIATELY.

1 Newborns should be assessed before doing any of the usual adminispredtedures.

1 An experienced nurse/doctor on duty should tridgenediately.

1 Reception areas and other points of service for newborns should be organized in a
way toensure that every newborn can be seen quickly, stabilized and admitted as
indicated.

1 Introduce yourself to the caregiver, gently calm their fears and encourage them to
ask any questions.

1 Minimize contact and exposure to ill oldeatients.

TRIAGING

Theprovider should perform a brief focused assessment and assign the newborn into one of
these threegroups:

1. Emergency signs (dangggns)
These are signs that indicate that the baby is in critical condition and at risk of dying within
minutes if nothing islone.

2. Prioritysigns
These are signs that indicate who should be given priority in the queue so that they can
be assessed and treated without delay.

3. Nonrurgentsigns
These are signs that are neither emergency nor priority signs.
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Triage of a sick or at risk

newborn who presents at SNCU

Hypothermia (temp
<36°C)

Apnea or gasping
respiration

Severe respiratory
distress (rate>70,
sever retractions,
grunt)

Central cyanosis
Shock (cold periphery,
CFT> 3secs, weak &
fast pulse)

Coma, convulsions or
encephalopathy

¢

Emergency signs

Initiate emergency

Cold stress (temp 36.4°C
-36°C)

Respiratory distress
(rate>60, no retractions)
Irritable/restless/jittery
Abdominal distension
Severe jaundice

Severe pallor

Bleeding from any sites
Major congenital
malformations

Weight less than 1800g
or more than 4kg

Priority signs

« Transitional stools

« Posseting

« Minor birth trauma

+ Superficial infections

+ Minor malformations

« Jaundice

« All cases not
categorized as
Emergency/Priority

Non-urgent signs Classify

Assess and not act rapidly Assess and counsel

treatment

*Newborns classified as"Emergency" require urgent intervention and emergency measures. All such
newborns will be admitted to SNCU after initial stabilization.

Newborns classified as"Priority"are sick and need rapid assessment and admission to SNCU.
Newborns classified as non-urgent do not require urgent attention but require further assessment and
counseling.

Figure 7.1Qassification for newborn triage in a newbaunit
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If you find any of these Emergency Signs you MUST ACT
IMMEDIATELY before progressing to theriority Signs.

Commence immediate assessment and resuscitate utilizing the
ABC (Airway, Breathing, and Circulation) approach; and FIRST
MANAGE SPECIFIC EMERGENCY SIGNS

Emergency signs in the newborn include:

1 Apnoea(not breathing at all), gasping or respiratory rate of less than 30 breaths per
minute

Heart rate less 100beats perinute

Hypothermia (temperature36°C)

Severe respiratory distress (rate >70 bpm, severe retractgmsiting)

Central cyanosis (bluish/dark colouration of the buccal mucosa), I88tharb0%
Shock (cold extremities, capillary refill time >3 seconds, weak §uidss)
Bleeding

Seizuresynresponsiveness

= =4 4 8 8 —a 2

Priority Signs in the newborn include:
1 Cold stresgtemperature of 35°¢ 36.4°C)
Fever (temperature 3& andabove)
Irritability/Restlessness/Jitteriness
Abdominaldistention
Severgaundice
Severepallor
Major congenital malformations egpina bifida cystica, gastroschisis, omphalocele
Weight less than 1.5kg or greater thdkg

= —4 —a —a & -8 9

Nonurgent signs in the newborn include:
1 Minor birth trauma
Superficiainfections
Minor malformations edalipes equinovarus, polydactygyndactyl
Mild jaundice (level of thé&ace)
All other cases not classified as emergency or prisiggs.

= -4 —a —a
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Table 7.1Emergency Assessment and Immediate Treatment

Assess for
Hypothermia
Temperature
<36.5C

Remove wet clothings/diaper, Rearm baby under
radiant warmer if available or keep baby in starskin
position with mother and cover with a blanket.
Otherwise, clothe baby and wrap with blankets. Note:
Do not use hot watebottle as it may burn or scaltie
AalAyo®

Monitor temperature every 30minutes

0l 0eQa

Assess for Apnoea
- Gasping or respiratory
rate <30 breaths per

minute

Place head in sniffing position (neck partially extended),
Clear/suction airway and reposition

Ventilate with bag and mask@xygen as indicated
Monitor oxygen saturation (Target saturation-96%)

Keep baby warm throughout the procedure

Assess for Severe respiratory
distress

- (RR >70, severe
retractions, grunting)

Assess for central cyanosis

Manage airway (positiorsuction as necessary)
Commence bubble CPAP if available, otherwise, give
Oxygen by nasal prongs at flow rate a®ll/min Monitor
oxygen saturation (Target saturation-96%)

Keep baby warm

Assess for Shock

- Cold extremities, Capillary ref
time

>3seconds, weak & fast pulse)

If bleeding is the likely cause of shock:
1L.LYFdzaS y2NXIf alftAysS

weight over 10 minutes and repeat once after 20 minute!

2 NJ

signs of shockontinue.

2. Transfuse with uncross matchedRBrnegativeblood.

3. Giveoxygen

4. keep babywarm.

If bleeding is not the likely cause of shock:

1. Infuse IV fluid Normal saline @10 ml/kg body weight
over 30 minutes, andeassess.

2. If still in shock, repeat fluid bolus up to 2 tinrasre
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3. If in shockafter completion of 30mls/kg, consider
cardiogenic shock, commence dopamine and
evaluatefurther.

4. Subsequent fluid management depends on the
cause.

5. Keep babyvarm

6. Evaluate for sepsis, critical congenital heart defect

etc and treataccordingly

Assessgor Bleeding 1. Stop visible bleeding, if possible (e.g. if the bleeding
from the umbilicus, reclamp or retie the umbilical
stump; if the bleeding is from a cut or male circumcisiol
site, apply pressure with steri@mpress).

2. Give vitamin K1-5mgintravenously.

3. Take a blood sample for Packed Cell Volume and
grouping anctrossmatching.

4. Further evaluation andhanagement

Assess for Coma or Convulsion 1. Manageairway

2. Check blood glucose and correct hypoglycaamia
present (if no glucometer, correct empirically for
hypoglycaemia)

3. Abort seizures with IV/IM phenobarbitone 20mg/kg

stat, if not available, consider rectdibzepam

4. Keep baby warm. Avoltyperthermia
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---National Guidelines for Comprehensive Newborn €are

AFTERREATINGOREMERGENCHGNSTAKEAHISTORXND
EXAMINE FOR PRIORFIGNS

Figure 7.2 Assessment for Priority Signs

FURTHER ASSESSMENT AND MANAGEMENT

1 Once the baby with emergency sign has received initial treatment, obtain the history
of the mother and the babyconduct a thorough physical examination to determine

the underlying problem(s), make a diagnosis (at times in neonates, multiple problems
may be present) and admit the baby#cessary.

1 Examine the baby under a radiant heatepafsible.
Provide specifimanagement for the problem(&jentified.
1 Arrange for transfer and referraliridicated.
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COMMUNICATION TIPS ON CARE OF THE SICK NEWBORN

> P> > P

General

Alwaysrespect privacy andonfidentiality

Alwaysexplain things clearly; avoid techni¢ahguage andargon
Alwaysencourage parents to ask questions/express concerns atigugy
Alwayscommunicate in a language the parentsderstand

o If you do not fluently speak their language, find someone ddes

Training and updates icommunication techniques will help improve staff ability
to communicate and respond appropriately

Parents/guardiansMay include grandparents or other relatives when

D P P P

>

parents are unavailable

Remember that parents:

May find hospital, and especially thewborn unit, a frighteninglace

May be upsetor in shockabout o | 0 €ofiion

May take time to adjustto the newbornunit and how careis administered
Depend heavily on doctors, nurses and midwives for informatiorsapdort
Require differeninformation in times of crisis than in routimare

0 Must receive complete information with as much detaipassible

Need to be able to ask questions and have a sense of involvement wittatgir
Ensure a private, supportive environment for

discussion o
o Complicated diagnoses mterventions
o Decisions about the infantare

OSATFAOMZ G AYTF2NNIGA2Y O Sntidedh) o 2 NRA

Staff of Newborn Unit

A

D P P P P

9y adaNBE (GKFdG Fff AYyTF2N¥IFGA2Yy NBIFNRAY3

Provided by professional staff only (doctors, midwinesses)
Consistent
Communicated between thataff of the unit and multidisciplinaryeam

LYRAGARdzZE t AT SR F2NJ SI OK & A (coatlitioh 2 y
Updated asppropriate
Keptconfidential
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CHAPTER 8: STABILIZATION,
REFERRANDTRANSPORT OF
THE SICK NEWBORN

Transportation of the sick or preterm babies to a centtith expertise and facilities for the provision
of advanced and specialized care has been shown to improve outcomes.

In-utero transfer is the safest way of transfer; however, this is not always feasible. Thus, the
need to have a standardized national tegort protocol across all levels of care to improve
neonatal outcomes. This will include facilities for communication and emergency transport
both to and from the referral centres to the referring facilities.

TYPES OF TRANSFER

A Inter- facility transfer:Movementof newbornfrom onefacility to another.Usually
following a referral from a lower level health facility to a higher one for advanassl

A Intra- facility transfer: movement of newborn within the same health facility. Usually
from one section to another e. g. from the ward to radiolatpgpartment.

Steps in interfacility transfer

1. Decision to transfer

This shall be taken by the managing consultant or in his absence, the most senior doctor on
ground.

2.  Communication

Once the decision to refer a newborn has been taken:
i ¢KS LI NByida 2NJ OF NEBIAGDSNI aK2dzZ R 6S RdzZ & 7
indication for the referral, the referral hospital, the transfer benefits and risk, and
the formalreferral letter should be written. Referral is permitted only if consent is
given.

Appendix 8.1 shows sample offao-way Referral Form

i Thereferralhospitalshouldbe contactedby phoneto enablethemto prepare
appropriately to receive the baby.pbssible, aim to communicate directly with
the receiving health workers.

i Ensure continuous communication all through the transgydtem

Pre transport stabilization

Transfer should not be undertaken until the baby has beesuscitated and
stabilized. This stabilization before the transport is done by the health workers
in the referring hospital.

The essence of this stabilization is to ensure and maintain:
i. Temperature equilibrium assurance
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ii. Respiratory stability

iii. Cardievascuar equilibrium

iv. Metabolic equilibrium and to administer fluids
v. Antibiotics administration

Temperature equilibriunassurance

Normal newborn temperature (axillary) is 3@5T ®p ¢/ ® LT (GKS o0l 06&Qa

normal, measures will be taken to keep it nwl while hypothermia or hyperthermia
should be addressed using the appropriate thermal control measures (See Chapter 17:
Thermoregulation)

Respiratory stability (Chapters 10, 11 and 12)

Airwaymanagement:
i Airwaypositioning
i Remove secretions arfdreignbody
i Oropharyngeal airway may be usedirdicated

Breathing:

i Ensure normal breathingattern

i Oxygen administration andicated

i Bubble CPAP should be commenced as indicated for respisatpport

i Babies with irregular or gaspitgeathing will require bag and masgntilation.

i Babies who require prolonged bag and mask ventilation should be
intubated with appropriately sized endotracheabe.

i Instillation of artificiaurfactant.

Cardiovasculaequilibrium

The baby should have an intravenous access and intravenous fluid commenced as
indicated and as appropriate for the age and weight of the baby. Assess perfusion for
warm peripheries, capillary refill time @B seconds, normal tone, activity, and blood
pressure with oxygen saturation of >90%.

. Metabolicstabilization

Check the blood glucose. if there is hypoglycaemia, correct appropriately and monitor
blood glucose. (Chapter 20: Hypoglycaemia).

Evaluate for other metabolic derangements (such as metabolicsisidand
correct as appropriate.

. Antibioticsadministration

Many babies referred for advance care have danger signs and may require pre
referral antibiotics (Chapter 23: Neonatal sepsis).
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SPECIAL CONSIDERATIONS REGARDHRANIPORITABILIZATION
FOR SOME PATHOLOGIES

a. Abdominal wall defects (Omphaloce(@astroschisis).
i Pass a naso or omgastric tube for gastridecompression
i For omphalocele, cover the abdominal defect with soft, sterile sheegaoze.
i The sheets may be weitermittently with warm normakaline.
i For gastroschisis, place a plastag over the exposed bowel loops
i Provide intravenous fluids to replace fluass

b. Neural tubedefects
i Position the baby on the side or lie prone to avoid pressure omnléfect
i Coverthe defectwith soft, sterilesheetsor gauze Thismaybe wet
intermittently with warm normalsaline.

c. Diaphragmatiddernia.
i Intubate thebaby
i Pass a naso or omgastric tube for gastridecompression

d. Othermalformationsof the gastrointestinatract e.g.tracheoesophagedistula,
duodenalweb or atresia
i Pass a naso or omgastric tube for oesophageal or gastliecompression.
i Provide intravenoufiuids
i Initiate plans for referral

4. Documentation

The referringhospital should complete the-®ay referral form (see Appendix 8.1), giving
details of

presenting complaints, examination findings, diagnosis, interventions and reason

for referral. Available investigation results should be attached. If blood samples have

been taken but not yet analyzed send them with the transport team.

Informed consent obtained from parents to be documented and filed as appropriate.
All documentations must be well dated, timed and the name of the responsible officer
clearly written.

5. Transporting the baby

I.  Mode of transport- the choice of vehicle depends on what is available in the
facility, topography of the area and clinical urgency amongst other factors.
Babies are best transported in Kangaroo Mother Care (KMC) position except the
clinical condition does not permihis.

a. Ambulance this is the commonly used means of transportation. The
ambulance is expected to have facilities for resuscitation including
oxygen and intravenous fluids administration.

b. Other vehicles such as private or hired cars, tricycles, etc can berused
areas where there is no ambulance or where there is poor redork.

c. Boats, ferries in areas where water transport is the only
available means of transportation.
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d. Helicopter/ Air Ambulancein areas where the facility available.
ii.  Accompanying théaby

a. It is best to transport baby with the mother except in situations
where this is not possible.
b. Thepreciserequirementfor accompanyingnedicalpersonneldependson
the clinical status of théaby.
c. Babies whose needs can be met by routine @dome usually require no medical
escort
d. Thefollowing categoriesof babiesmustbe accompaniedy one or two
trainedmedical personnel, usually a nurse and/atator:
i. Babies at risk of deterioration duritigansfer
ii. Babies who require detailesbservation, specific intervention or
post-operative care.
iii. Babies on any form of respiratory support or support for at least
two organ systems.
iii. Care of baby duringransport

i The health worker accompanying the baby must ensure to have major
resuscitative equipmentiz;
w Emergency drugs, fluids, endotracheal tubes, ott@rsumables.
w Portable suctiorapparatus
w Enough oxygen to last the baby through jbarney.
i Also do not try to resuscitate in a moving vehicle. The vehicle
should stop for resuscitatiocactivities.

a. Temperaturemaintenance:

i Use a transport incubator
if available or

i Kangaroo mother care (KMC) position by motheatbendant

i Other methods likedequately covering the baby (with cap, socks and well
wrapped)

b. Airway andbreathing:

i Keep neck of the baby in slight extension position (negtpaltion)
i If airway is unstablentubate
i If intubation is not possible, bag and mask ventilation or bCPAP ganotided

c. Circulation:

i Assess perfusion for warm peripheries, capillary refill timé3of
seconds, tone and activity
i If baby is on intravenous infusion, monitor and ensprescribedate.

d. Checkoxygenation:

i Continuous Pulse oximeter monitoring is preferable (en8rP&>90%)
i observefor centralcyanosisif possible performblood gasanalysis
beforeand duringtransfer
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e. Feeds:

Babies with abnormal sensorium severe respiratory distress can be fed EBM via
orogastric (OGT) or nasogastric tube (NGT), otherwise, they should be commenced
on intravenous fluid as appropriate for age and weight (See Chapters 18 and 19:
Nutrition in the Newborn Enteral and Parentefa

A stable baby at risk of hypoglycemia may be fed in addition to intravenous fluid;
if baby can accept, provide breast feeds; if not give expressed breast milk (EBM) via
alternate feeding methods (cup, orogastric or nasogastric route).

6. What to doif the neonate deteriorates duringransport

The most appropriate action depends on the level of skills of transport team in resuscitation;
space and equipment available in the ambulance; and the distance from the receiving hospital.

Two majorstrategies can be used in case of acute deterioration:

 Resuscitates appropriate.
+ If there is a health facility along the way, stop over to stabilize baby before moving
on.

Maintain communication with the referral hospital all through the transport.
7. Arrival andhandover

On arrival at the receiving hospital, there should be a formal handover between the transport team

YR GKS NBOSAGAYI YSRAOFE yR ydNBEAY3I &G+TFF
i Handover should include averbgf&k G NRARGGSY | OO02dzy i 2sBnsi KS

therapies and significant clinical events during transport.
i Referral form and other relevant documents should be handed overls

Steps in Intrafacility transport
Asmuchaspossible transportof newbornshouldbe avoidedand servicesare better provided

3 |
LJI

byl KS o6l 06&Q& 0SRaARS®-raglEOQ, arid @ch&adrdiograiziyksholiidibe Y 2 6 A €

provided by the bedside. Where this is mmtssible then consider the following:

1. Decision tdransport

This shall be taken by the managing consultant or in his absence, the most senior health worker
on ground.

2.Communication

Once the decision to transport a newborn has been taken:

i The parents or caregiver shouldbe diilyy F 2 NY SR | 02dzi GKS o6l oeéQ

indication for the transport, the services required, the transport benefits and risk.
Transport is permitted only if they gie®nsent.

i The point of care should be contacted to enable them prepare appropriately to
receve the baby

3. Pre- transport stabilization

Transfer should not be undertaken until the baby has been resuscitated and stabilized
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4. Documentation

The transferring unit should document appropriately the reasons for the transfer, time, date
and theconsent for transfer as well as treatment given so far.

Transporting the baby

I. Mode of transportation: it is recommended that babies be transported in KMC
LI2aAdA2yd 2KSNB (GKAa Aa y20 FSIFLaArAofS 6So3ao
incubators shouldd S dzi SR R ta%3peftITherd shodl@be availatinsport

mobile oxygen trolleys and resuscitation bag device to be used should baby deteriorate
en-route.

. Accompanying théaby:

a. Itis best to transport baby with the mother except in situations where this is not
possible.

b. Medical personnel shouldccompany all babies for intfacilityservices

5. What to do if the neonate deteriorates durintgansport

Initiate resuscitation and return back to the newborn unit.
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CHAPTER NEONATAL
RESUSCITATION

Asphyxia is one of the commonest causes of neonatal mortality in Nigeria. When a baby is not
breathing,urgentmanagements needed.Formostbabies the breathingat birth occurswithout any
assistancebut somebabies,however,needhelpto start or continue breathing. This help is called
resuscitation.

It has been estimated that approximately 10% of newborns require some assistance to begin
breathing at birth; and about 1% need extensiesuscitative measures to survive. Generally, apply
0KS a! ./ ¢ 2F NBAdZAOAGIGA2YT SyadaNS GKS ! ANBI &
there is Breathing whether spontaneous or assisted within 60 seconds of delivery (the Golden
Minute); and make certain that there is adequate Circulation of oxygenated blood. Please note that
NE&dzaOAGlIGA2Y | FGSNI GKS AYYSRAIFIGS RSt AGSNE LIS

BE PREPARED FOR EVERY DELIVERY

1 Always have resuscitation equipment checked ezatly the need is indicated.

1 Take a detailed history; ask specifically about antepartum and intrapartum risk
factors in mother

1 Ensure clean surfaces
1 Close windows and doors to prevedrafts
1 Wash hands and ensure standard precaution to prevent infections

High risk deliveriemclude:

9 all preterm births <3Weeks

meconiumstaining

fetal distress and all cesareaactions

known congenitamalformations

multiple births

malpresentation

maternal complications like preclampsia, eclampsia, materrdibbetes,
maternal bleeding

FOURKEYQUESTIONBOASKOBSTETRRROVIDEREFORE

EVERY BIRTH
1 What is the expected gestationadje?
1 Is the amniotic fluictlear?
1 How many babies arexpected?
T ' NB GKSNX lye IRRAGAZ2YIE NAxal FIOd2N&
history?

=4 =4 =4 48 -4 4

w»
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PERSONNEL NEEDED FOR DELIVERY ROOM RESUSCITATION

)l

1
1

Every birth should be attended lay least 1 qualified persoskilled in the initial

steps and PPV whose ongsponsibility is théaby.

If risk factors are presenat least 2 qualifiegpbeople should bavailable

A qualified team witHull resuscitation skilléntubation, chest compression,
emergency vascular. access and medication) shouldéified and immediately
available for every resuscitation.

Always perform gre-resuscitation team briefingnd assign roles, identify a tedeader.
Team work and effective communicatiare key for a successi@suscitation.

EQUIPMENT CHECKLISDEAIIVERY

There should be an organisédjuipment Checkligor delivery staff to check that
all equipment are clean and ready attathes.
Clock or timer on the wall above the resuscitaire with a se¢an.

Umbilical cord ties oclamps
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Table 9.1shows the required equipment based on the action steps during resuscitation.

* 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)

Clear » Bulb syringe
alrway s 10F or 12F suction catheter attached to wall suction, set
at 80 to 100 mm Hg

» Tracheal aspirator

Auscultate ¢ Stethoscope

Ventilate » Flowmeter set to 10 L/min

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

» Positive-pressure ventilation (PPV) device
* Tem- and preterm-sized masks
* 8F orogastric tube and 20-ml syringe

» Laryngeal mask (size 1) and 5-ml syringe (if needed for
inflation)

e 5F or 6F orogastric tube if insertion port is present on
laryngeal mask

* Cardiac monitor and leads

(o) [ ELE » Equipment to give free-flow oxygen
» Pulse oximeter with sensar and cover

» Target Oxygen Saturation Table

Intubate » Laryngoscope with size O and size 1 straight blades (size
00, optional)

* Stylet (optional)

* Endotracheal tubes (sizes 2.5, 3.0, 3.5)

e Carbon dioxide (CO0 g detector

* Measuring tape and/or endotracheal tube insertion depth
table

» Waterproof tape or tube-securing device
» Scissors

Medicate Access to

* Epinephrine (0.1 mg/ml=1 mg/1 O ml)

¢ Narmal saline (100-ml or 250-ml bag, or prefilled syringas)

* Supplies for placing emergency umbilical venaus catheter
and administering medications

» Table of pre-calcuated emergency medication dosages for
babies weighing 0.5 to 4 kg
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GENERAL STEPS FOR NEONATAL RESUSCITATION

a) THE HELPING BABIES BREATHEQHBB)T

This outlines the basic resuscitation steps that all health workers in all facilities in the
country should be proficient in frorhevel 1 tolLevel 3. It is taught in details at the
Essential Newborn Care Course (ENCC) and the Action Plan €hawtnsn Figure 9.1.

It emphasizes the crucial need to commence breathing for the baby using the bag and
mask within the first minute of birth (The Golden Minute).

FEDERAL MINISTRY OF HEALTH NIGERIA

Helping Babies Breathe

Prepare for birth* ﬁlﬁel::’fy ?ﬁv‘l’;:mem w:vfds 55.‘(@“& -
Birvfh
v
&
p<
) 20
75\ b
)
Dry thoroughly
Is Baby Crying?
Clear airway
£ 2
@ f\'i’z“\ ® Stimulate
- Kj)/'r\i’ - Breathing?
=/
Keep warm > e 4
Check breathing Breathing welf Not breathing

‘ Cut cord immediately

Dmlml ﬁrsf glaves

s \é
Breathing = j:f.m',’.’,""""‘
Cut cord Not breathing
f/ v Call for help
l Monitor \7\_—_

with mother B e

Improve ventilation

k’; Breafhing - and mmmllor 60 sec
\_ Not breathing

*Prepare for bm‘h Heart rate?

i« “ Suction device:

Ventifotion
bag-mask

Normal -
15, Timer A\ v
7 (ctock, watch) Not Slow
breathing — ~ Continue ventil
Advanced care
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b) THENEONATARESUSCITATION PROGRARH(FLOWDIAGRAM:

This flow diagram describes the steps to be followed to evaluate and resuscitate a
newborn and integrates chest compression and endotracheal intubation steps. It is
divided into 5 blocks beginning with preparatiéor birth and the initial assessment.
Throughout the diagranfFigure 9.2)diamondshaped stepsndicate assessments and
rectangles show actions that may fteguired.

7

Antenatal counseling.

Team briefing.
Equipment check.

Birlh

?
/ Terg; ogg ia;;%n Yes _LStay with mother for initial steps,
; Bioahhg octiying? routing care, ongoing evaluation.

2 )

p=}

g [ Wam, dry, stimulate, position ]

A airway, suclion if needed.
|; |
< Apnea or gasping? No : Labored breathing or
X HR <100 bpm? N persistent cyanosis? ‘
Yes Yes
'f ; e ‘? |
—7 PPV. Paosition airway, suction if needed.
B Pulse oximeter. Pulse oximeter.
L, Consider cardiac manitar. Oxygen if needed.
Consider CPAP.
| —~
'-
_" N
; o
—= HR <100 bpm?
< £ i
Yes

Ll i 1
v , 2

Ensure adeguate ventilation.
Consider ETT or laryngeal mask.
Cardiac monitor.

¥
No < HR <60 bpm? > Target Oxygen Saturation Table

i Post-resuscitation care.
Team debriefing.

| Yes 1 min 60%-65 fo
il
Fi
T 2 min 655%-70%
F ETT or laryngeal mask. ' #-70%
Chest compressions. f 0/ _750,
© Coordinate with PPV-100% oxygen. Sl R
e 4 min 75%-8070
" % 5 min 80%-8570
o
: HR<60 bpm? > :
< bl 10 mmin 85%-9570
\ Ys A
—

Initial oxygen concentration for PPV

IV epinephrine every 3-5 minutes.
If HR remains <60 bpm,
» Consider hypovolemia.
» Consider pneumothorax.

- 35 weeks' GA 21% oxygen

<35 waeks' GA | 21%-30% oxygen

Figure: 9.2:Neonatal Resuscitation Algorithm (Neonatal Resuscitation Praogdaadition)
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Resuscitation Steps:

A -Airway (A) (clear airway and put head in neutral (sniff) position to help open airways)

: Perform the 5 initial steps to establish an open Airway and support spontaneous
respiration.

Provide warmth,
1 t dzi OoKISHERQEA Y GAYATFTAgvAYS LI2aAiAdAizy (2 2LSy
f Suction mouth, then nose $ecretions.
1 Dry baby and remove welothes
§ Stimulategently
B

-Breathing (B) (stimulate and provide positiyeressure ventilation)

. Positivepressure ventilation is provided to assist breathing for babies with apnoea or
bradycardia.

Bagvalvemask ventilation for apnoea, gasping, or heart rate <40

Ventilate at rate 40 to 60@reaths/minute

Listen for rising heart rat@udible breathsounds

Watch for slight chest movement with eabreath

Call forhelp

Attach a pulse oximeter. Use pulse oximeter attached to right hand or wrist to guide use
of oxygen

9 Other interventions (continuous positive airway pressure [CPAP] or oxygen) may be
appropriate if the baby has laboured breathing or low oxygen saturatioager

= =4 4 -4 4 4

The bag and mask must be available in all facilities that take
delivery to help all babies who fail to breathe spontaneously
at birth within the first 60secs of birtrci KS aD2f RSy a

Do not shake the baby as this is harmful!

Figure 9.3 Positioning and Commencing bag and mask ventilation withinNDnete of
delivery
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C- Circulation (C) (administer chesbmpressions)

If severe bradycardia persists despite assisted ventilation, Circulation is supported by
performing chest compressions coordinated with PPV.

9 Start compressions if HR is <60 after-8b secs of effective ventilation
Give (3 compressions: 1 breath) eversge2onds.

1 Compress onghird of the anteriorposterior diameter of thehest.

1 Apply corrective steps MR SOPA, (Table 9.2) if ventilation does yield appropriate
chest rise and heart ta notimproving.

Table 9.2MR. SOPA Corrective steps to make ventilation effective

Corrective Steps Actions

M Mask adjustment Reapply the mask. Consider thé&nd technique

R. Reposition airway Place head neutral or slightly extended.
TryPPV and reassess chest movement

S Suction mouth and nose Use a penguin suction or suction catheter

@) Open mouth Open the mouth and lift the jaw forward
Try PPV and reassess chest movement

P Pressure increase LYONB &S LINE & a daidimehty, p

YFEAYdzY nn OY 1ih

Try PPV and reassess chest movement

A Alternative Airway Place an endotracheal tube or laryngeal mask.

Try PPV and reassess chest movement

D - Drug (D) (Administer adrenaline and/aolume expanders

The majority ohewborns will respond to standard resuscitation (NRT algoritibave).
However, if HR persists <60 beats per minute after 45 to 60 seconds of compressions and ventilation,
adrenaline should be administered per the chart below Table 9.3 and 9.4 below.

Caution: epinephrine dosage is different for ET and IV routes. See dosages in chart (Table 9.3).
Furthermore Adrenaline (Img/ml or 1:1,000) is laghmose solution. This must be diluted to

standarddose(0.1mg/ml or 1:10,000) before usingas high oncentration will cause bradycardia
and asystole.

YOU MUST DILUTE adrenaline 1mg/ml (1: 1000) solution to 0.1mg/ml (1:10,000) solution.

I Mix 0.1ml ofl1:1,000adrenaline with 0.9ml of sterile water/saline. Then give as in
Table 9.3
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Table 9.3A simplified chart of volume of diluted (1:10,000) adrenaline

Weight (kg)

Volume (ml) 1:10,000

0.1ml z 0.3ml/kg of the diluted solution

1 kg 0.1z 0.3ml of the diluted solution

2 kg 0.2z 0.6ml of the diluted solution

3 kg 0.3z 0.9ml of thediluted solution

4 kg 0.4z 1.2ml of the diluted solution

5 kg 0.5z 1.5ml of the diluted solution

Table 9.4Medications and Volume Expander Dosages

Medications Used During or Following Resuscitation of the Newborn

Wt Total IV
Medication Dosage/Route* Concentration | (kg) | Volume(ml) | Precautions
Epinephrine IV (UVC preferred route) 1:10,000 1 0.1-0.3 Give rapidly.
0.1t0 0.3 ml/kg 2 0.2-0.6 Repeat every 3 to 5 minutes
Higher IV doses not recommended 3 0.3-0.9 if HR <60 with chest
Endotracheal 0.5 to 1 mL/kg 4 0412 compressions.
Volume expanders | 10mL/kg IV 1 10 Indicated for shock.
Isotonic crystalloid 2 20 Give over 5 to 10 minutes,
(normal saline) 3 30 Reassess after each bolus.
or blood 4 40

*Note: Endotracheal dose may not result in effective plasma concentration of drug, so vascular access should be established as
soon as possible. Drugs given endotracheally require higher dosing than when given IV.

T +SYUGAflIGA2Y 6SyadaNAy3a AN Sy
effective step inneonatal resuscitation
The primary respiratory problem in most cases of perinatal
asphyxia is lack of initiation of ventilation or lack of effective
ventilation, so the most important intervention is to assist the

neonate to take breaths moreffectively.

Perinatal asphyxia is manifested as slow or absent breathing,
hypotonia (floppiness), cyanosis or pallor and bradycardia
(slow or absent heart rate) at the time djirth.
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---National Guidelines for Comprehensive Newborn €are
Table 9.5Endotracheal IntubatiorET tube sizes and depth

Gestation Endotracheal tube Baby's Weight ET Tube Size
(weeks) insertion depth at lips (grams) (ID, mm)
(cm)
23-24 55 500-600 Size 2.5
25-26 6.0 700-800 <1,000 g or <28 weeks
27-29 6.5 900-1000 Size 3.0
30-32 7.0 1,100-1,400 1,000 - 2,000 g or 28-34 weeks
33-34 75 1,500-1,800 Size 3.5
35-37 8.0 1,900-2,400 >2,000g or >34 weeks
38-40 8.5 2,500-3,100
41-43 9.0 3,200-4,200 35-40
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SUCTION EQUIPMENT

Suction equipment are used in patients with secretions or blood in the mouth
nostrils or upper airway. If meconium stained liquor is present at delivery and the
baby is not vigorous or has not taken a breath, inspect the nose and mouth fc
obstruction.

Obstruction of the nostrils, mouth or upper airway with secretions or blood w
cause respiratory compromise and potential hypoxia.

Penguin suckers (A) are reusable devices made of a flexible silicone, which may
be used for providing low pressure suctioning. Penguin suckers are autoclav:
Although suction bulbs (B) may also be used, they are not autoclavable and are
not recommended due to greater infection risk between patients. A suction pum
Adult isCand Neonatal suction is Puses a negative vacuum created by an interr
pump to remove blood or secretions from oral and nasopharyngeal cavities. Altho
an adult sucton pump © can be used on paediatric or neonatal patients, the vacut
range is much higher which makes it more difficult to control for the low rang
required for neonatal patient$80-100mmHg) Use of an adult pump ttreat neonatal
patients is not enouraged.




POST RESUSCITATION CARE:

Postresuscitation care is intended to optimize ventilation and circulatory function, preserve

organ and tissue function and maintain recommended blood glucose leveleanmbrature
(Table %6). Once the respiratory status is stable, return to mother for-stskin contact as

soon as possible, and closely monitor for breathing difficulties, signs of asphyxia and anticipate

need for further care.

It is strongly recommended that children with oxygen saturation < 90% be given akegapy.

Table 9.6:Post Resuscitative Care treatment

Organ System

Clinical Signs and Laboratory Findings

Management Considerations

Neurologic

Respiratory

Cardiovascular

Apnea, seizures, irritability, poor tone,
altered neurologic examination, poor feeding
coordination

Tachypnea, grunting, retractions, nasal flaring,
low oxygen saturation, pneumothorax

Hypotension, tachycardia, metabolic acidosis

' Monitor for apnea.

Support ventilation as needed.

Monitor glucose and electrolytes.

Avoid hyperthermia.

Consider anticonvulsant therapy.

Consider therapeutic hypothermia.

Consider delayed initiation of feedings and use of
intravenous fluids.

Maintain adequate oxygenation and ventilation.
Avoid unnecessary suctioning.

Cluster care to allow periods of rest.

Consider antibiotics.

Consider x-ray and blood gas.

Consider surfactant therapy.

Consider delayed initiation of feedings and use of
intravenous fluids.

Monitor blood pressure and heart rate.
Consider volume replacement or inotrope
administration if baby is hypotensive.

Renal

Gastrointestinal

Decreased urine output, edema, electrolyte
abnormalities

Monitor urine output.

Monitor serum electrolytes as indicated.

Monitor weight.

Restrict fluids if baby has decreased urine output

and vascular volume is adequate.

Feeding intolerance, vomiting, abdominal

distention, abnormal liver function tests,
gastrointestinal bleeding

Consider abdominal x-ray.

Consider delayed initiation of feedings and use of
intravenous fluids.

Consider parenteral nutrition.

Endocrine- Metabolic acidosis, hypoglycemia (low Monitor blood glucose.

Metabolic glucose), hypocalcemia (low calcium), Monitor serum electrolytes as indicated.
hyponatremia (low sodium), hyperkalemia Consider intravenous fluids.
(high potassium) Replace electrolytes as indicated.

Hematologic Anemia, thrombocytopenia, delayed clotting, ' Monitor hematocrit, platelets and coagulation
pallor, bruising, petechiae | studies as indicated.

Constitutional Hypothermia Delay bathing.

75




NEONATAL RESUSCITATION TRAINING AND SKILLS RETENTION

Healthcare workers who work in Labor and Delivery and newborn units should receive training in
newborn resuscitation and practice their newborn resuscitation skills routinely asihagybe called

upon to resuscitate a newborn at any time. Regular pcacof neonatal resuscitation basic skills
through manikinbased simulation such as positive pressure ventilation using a newborn manikin at
a designated HBB corner in the facility is recommended and using digital simulation options such as
the eHBB mobil€A) (Helping Babies Breathe)aiBB VRB) (Virtual Rality) newborn resuscitation
scenarios may help to support critical decision making during newborn resuscitations. NRP eSIM
(www.aap.org/nrg and the current WHG=NC Nowsimulation practices can be used by health
workers routinelyto retain skills

Figure: 9.4: eHBB mobf{ld)and eHBB VEB)

NOTES FOR TERTIARY LEVEL 3 CENTRES

1 Use a TPiece/Neopuff® device if available to give positive pressure in the delogry

1 Infants < 32 weeks gestation must placed in a fooejrade plastic wrap or bag, without
drying, immediately after birth. This reduces insensible water |0S480%.

1 Use capnography (G@etector) in addition to clinical assessment to confirm placement of
tracheal tube if available. If ET tube is in place, the detector will changs|tov.

1 Therapeutic hypothermia is offered to newborn infants at term or near term with evolving
moderateto severeHIE (See section on perinatal asphyxia).
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CHAPTERD). RESPIRATORY
DISORDERS IN THE NEWBORN
AND APPROACH TO CARE

Breathing problems are the most common clinical presentation in sick and small neonates. The
causes are quite diverse amén be respiratory and nermespiratory in origin. Thus, a thorough
history, physical examination, radiologic and laboratory investigations will aid in the evaluation.

NEWBORNS AT RISK OF DEVELOPING BREATHING PROBLEMS

1 Preterminfants

Infants born tomothers with fever, prolonged rupture of membranes, foul
smelling amniotidluid

Meconium in amniotidluid

Infants born by caesarean section or after a quiekvery

Infants with birthasphyxia

Infants of diabetianothers

1 Infants withcongenitalabnormalities

=a

= =4 4

Respiratory disorders mostly present as:
A Abnormal respiratoryate
i Tachypnoea: RR >6®reaths/minute
i Bradypnoea: RR < 3breaths/minute
A Apnoea: cessation of breathing for > 20 seconds or any duration associateoradtjtardia
andcyanosis

>

Increased work dbreathing

Grunting orrespiration

Flaring of alamasi

Retractions (severe chestdrawing)
Seesawbreathing

> P

>

Hypoxiafeatures

i Oxygen saturatiorr90%
A Central cyanosis (blue tongue aliyb)
i Altered level otonsciousness

May progress to respiratory failure if not promptly managédy 10.1 shows Silverman Anderson
respiratory severity scoring (RSS)
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RESPIRATORY DISTRESS SEVERITY SCORING

UPPER CHEST LOWER ST XIPHOID NARES EXPIRATORY
MOVEMENT RETRAI INS RETRACTIONS DILATATION

GRADE 0

GRADE 1

ugﬂa% JUBT ViEtnLE Jmlwuu :uuvmm,e JEARD Witk

DR, T S 20

HEARD By

GRADE 2

SEVEF
EXPIRATORY RYRRS

TOTAL

Figure 10.1: The Silverman Anderson Respiratory Severity(SA&E
The RSS evaluates five parameters of inspecting for work of breathing and assigns an overall score
GAOGK | LI GASYG oNBIFGKAY3 O2YF2NIilote | ané |yl
Score <5 indicates mild respiratory distress and uguedjuires oxygen therapy (Oxygen hood, nasal
prongs)
Score & 7 indicates moderate respiratory distress and patient should be commenced on CPAP

Score >7 connotes severe respiratory distress/impending respiratory failure and may require
mechanical ventilaon.

The other scoring that has been used for assessr@efit NB & LA NI 6§2NE RAAGNBAa
(DS). The DS is used for assessment of both term and preteatrithe SAS has been validated mostly

in the preterms. However, the two scores are used interchangeably in the preterms. One limitation

of the DS is the parameter to assess in 40%Hedded oxygen; thus leading to the current Modified

52 6y S Q4Sed TapldNIBALand B
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Table 10.1A52 6y SQa& WSALIANI G2NE 5AaiGdNBaa { O2NB

Score 0 | 2
Respiratory <60 60-80 >80
rate/min
- 0
Cyanosis None At room air gzlth a7
Retractions  None Mild Moderate-
severe
. Audible Audible
Gy Neme o i
Stethoscope  Stethoscope
. Barely
Air entry Clear Decreased audible

Table10.1B5 2 g6y SQa wSALIANI 02NBE 5Aa0NBaa {O2NBE 6az2RA

Score 0 1 p.

Respiratory Rate <60 60-80 >80

(rate/min)

Cyanosis None in room air  No cyanosis with Cyanosis in spite
oxygen support oxygen support

Retractions None Mild Moderate to

Severe

Grunting None Audible with Audible without
Stethoscope Stethoscope

Air Entry Good Decreased Barely Audible
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Table10.2 Simplified table for classification and management of breatHiffgculty

NUMBEROF GRUNTIN®R

BREATHS/MINUTE CHESTNDRAWING

MANAGEMENT

More than 90 Present Severe

w { G} 6Af kreab

wContinue onoxygen

ol 0e

by

wOrganizdransferif atsecondary
facilities and baby is not
improving

More than 90 Absent Moderate

w LT {thu F dmifhotd Gl |
available start @ via nasal prongs

w Set up IV line/lV fluid ahaintenance

60¢ 90 Present Moderate

w LT {thu F dmifhotd Gl |
available start 02 by nasal prongs

w Set up IV line/lV fluid ahaintenance

60-90 Absent Mild

w Stat 0, by nasd prongs
w Check SPGfter 15min:- If >90%,
continue Q- If <90%, starbCPAP

For all respiratory distress in newborns, stabilize the baby
and treat any other ceexisting problems.

If the breathing difficulty worsens at any time during the
observation period or a congenital heart anomaly is suspected
at the level 2 facility, REFER & level 3 specialized centre.
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CAUSES OF RESPIRATORY DISTRESS

Causes of respiratory disorders vary, may be respiratory orrespiratory (central, cardiac
metabolic, mixed) in origi{See Fig 10.2)

Respiratory Distress
(Grunting, RR=60/min, retractions, cyanosis)

T~

I Respiratory | MNon-Respiratory
Pulmonary | | Extra-pulmonary ‘
Y
Cardiac
) Neuromuscular

RDS, Upper airway problems, Metabolic
TTN, Lower airway problems, Hematologic
MNeonatal Pneumonia, Mediastinal masses,
MAS, Rib cage abnormalities,
Pulmonary hemorrhage, Diaphragma pathologies
Pneumothorax, ’
Congenital lung diseases

Figure 10.2Causes ofespiratory distress in the newborn

Source: Respiratory Distress and Management Strategies in the Newborn
http://dx.doi.org/10.5772/64397
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Table 103: Common causes of respiratory distress and their typical presentations are summarized

below:
Transient Respiratory | Meconium Neonatal Pneumothorax
Tachypnoea of | distress aspiration pneumonia
the newborn syndrome syndrome
Birth history Near term or Preterm, Term or Perinatal risk | Received
term <35weeks G4 postterm factors for bag & mask
: sepsis ventilation
Short Meconium P
labour/CS stained +/- meconium
delivery amniotic stained
. flui [ :
No risk factor uid liquor
for sepsis Can occur
spontaneousl
y
Laboratory Usually not May be May be Usually Usually
investigation | suggestive of negative for | suggestive of| suggestive of | negative
results sepsis sepsis sepsis sepsis for sepsis
Chest Xay Fluid in fissure, | Early CXR Hyper Diffuse patchy | Maybe
usually on the may be inflated opacities unilateral
right side normal, lungs, hyperluscenc
Ground glass| _.
g Diffuse y
appearance,
i patchy +/-
s extending complication
to the < maﬁ/be
periphery, :
features of PRI (0
complication le?niki’ fsoecnig
maybe eth; y ’
apparent(air
leaks)
Course of Mild distress Natural Depends on | Depends on | Maybe of
distress | history: 34 | severity and | severity, sudden onset,
Resolves I hours onset | + Moderate to | moderate to
spontaneOLrJ]s Y | time, 7296 complication | severe severe
over 2472 hours | o rs peak |s distress: distress
and resolves Usuall depending on
about the 7 P y size.
day of life. >4shours
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Investigations

1 Oxygen saturation witbximetry
Blood gasnalysis
Sepsisvork-up

ChestXray

= =2 =4 =4

Echocardiography (if congenital cardiac defesuispected)

Treatmentapproach

Aims of treatment:
Resuscitation of theeonate
Optimizing tissu®xygenation
Decreasing the work ddreathing
Preventing hypoxidiypercapnia an@cidosis.

These can be achieved by
I.  Providing respiratorgupport
ii.  General supportive/specificare
iii.  Proper nursingare
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Treatment of Newborn with Respiratory Distress

Very Preterm < 33 weeks or Low Birth Weight < 2 kg with ANY

Respiratory Distress (Mild, Moderate, or Severe)

Order caffeine or aminophyline

Escalate CPAP

If respiratory l[ respiratory
distress & hypoxia distress & no
hypoxia
1.1 0 P
‘—_
concentrator 1. T CPAP by s o
to 4L/min 1-2 cm H;0 to ympms
2.1 CPAP by max of 10cm H,0 wevsen
1-2 cm H:0 to RAM cannula/8cm
max of 10cm H,0 nasal prongs
RAM cannula/Bcm
nasal prongs
3.Change to O; tank
at 4L/ min
Symptoms
improve
Wean CPAP

As respiratory exam improves:

1.Change to O, concentrator

NE

Initiate CPAP
1.Start CPAP at 6cm H;0
2. Measure Oxygen Saturation
* If > 90% -> room air

* If<90% - 0,
concentratar 2L/min

3. Place enteral tube

*For severe distress/hypoxia,
escalate quickly

Symptoms
resolved

Symptoms
recur

v
Discontinue CPAP

il y symp
for > 24 hrs:

2.4 0;to 2L/min

3. Discontinue O, if tolerated

4. |, CPAP pressure by 1cm H,0/hour as
tolerated to minimum 6cm H;0 RAM
cannula/
4cm H;0 nasal prongs

» 1.Disc CPAP
2. Apply alternative O; source
if indicated (ex: nasal
cannula)

Term / Approaching Term 2 33 weeks | 22 kg

Moderate or Severe
Respiratory Distress

* Moderate or severe
grunting/flaring/

retractions
* RR>700r<30
* 0; sat < 90%

If respiratory support is required:

1. Monitor vital signs every hour for
3 hours, then a minimum of every
3 hours

2. Evaluate for sepsis/pneumonia
3.Make NPO, start IVF

4. Monitor glucose

5. Monitor temperature

6.Keep O, Sat 90-95%

l

Mild Respiratory Distress
* Mild grunting/flaring/
retractions

* RR50-70
* 0;sat>90%

Initiate O; nasal cannula

Figure 10. 3Algorithm for evaluation and treatment of a baby with respiratory distress

Respiratory Distress Syndrome (RDS)

Respiratory Distress Syndrome (RDS) occurs primarily in premature infants; its incidence is
inversely related to gestational age and bivieight.

9 There is reduced risk with antenatal steroid use (DexamethasoBetamethasone).

1 Increased risk in premature babies <34weeks GA, maternal diabetes, male infants,
multiple births, Caesarean section, precipitous delivery, asphyxiastrelss, and a
history of previously affectemhfants.

What are the clinicafeatures?

1 Neonates with RDS present within 4 hours of birth with tachypnoea and signs of
respiratory distress

1 A neonate with RDS will get worse before they lystter

1 Therespiratorydistressgetsworseoverthe next24 ¢ 36 hoursdueto the
disappearancef the small amount of surfactamiresent

1 At 36¢ 48 hours of age the infant starts to produce its own surfactant and
symptoms will improve. If baby is hypothermic, this further reduces the production
of endogenousurfactant.

9 Put the baby in neutral (sniffingpsition.

1 Give oxygen via nasal cannula-Q.btre per minute (escalate as needed, but consider
early CPAP).

1 Give antibiotics if persistent respiratory distress after 4 hours of age or if the
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working diagnosis includes sepsis, pneumonia, or meconium aspiration
syndome.

1 Trophic Feeds via NGT if the baby is in severe respirdisiress.

1 Treat extremely preterm neonates primarily (<28 weeks GA) and <32weeks showing
clinical features of RDS with surfactant therapy if available

1 Early CPAP (starting in the delivergm is recommended for the treatment of
preterm newborns with RDS as soon as possible after birth. Mechanical ventilators
can be utilized if equipment and expertise anailable.

1 By third day, there is usually production of endogenous surfactant following
appropriate supportive care and respiratdherapy.

1 Maintain warmth, stabilize glucose, correct electrolytes and acid base balasce
adverse factors reduce endogenous surfactarttduction(See Appendix 10.3;
Newborn Early Warning Chart for danger signs)

Monitoring is key for all newborns. Use the sample Neonatal
Standard Monitoring Chart (Appendix 10;1l)and For the

critically ill neonates in the NICU, Use the Sample Intensive
Critical Care Monitoring Chart (Appendix 10.2) for intensive
monitoring and documentation.

SURFACTANT REPLACEMENT THERAPY (SRT)

Exogenous surfactant has been shown to redoneenatal mortality, death or bronchopulmonary

dysplasia (BPD) and air leaks in at risk babies. The principle of administration is to deliver surfactant

as early as possible to those infants with a high probability of surfactant deficiency.

Indications

Neonates <28 weekSA
Neonates with clinical and radiographic evidenc&bBfS
Neonates with RDS on CPAP requiring ¥30-40%

Preterm neonates (<30 weeks) needing IPPV, intubation and needing mechanical
ventilation atbirth

Surfactant replacement therapy may alsssed for:

Severe meconium aspiration syndrome with severe respirdtihyre
Late preterm infants of diabetic mothers wiRDS
Pulmonary haemorrhage after the acytbase

Respiratory failure may improve gasxchange and respiratory mechanics and
shorten the duration of invasive mechanieahtilation
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Administration Techniques

)l
il

Minimally Invasive Surfactant Therapy (MISTI&A)
INtubate-SURfactanExtubate(INSURE)

! , Surfactant administration and mechanical ventilation
= should be for Level 3 specialist centres that have

appropriate facilities and expertise.

PREPARATIGDFEQUIPMENANDSUPPLIBSORSURFACTANT
REPLACEMENHERAPY

l

=4 —4 4 A4 8 8 -5 _95 -2 -9 -9

==

Continuous cardiovascular monitorieguipment (Pulse Oximeter or Multi
parameter Monitor)

Surfactant(all brandsof surfactantare suitablefor INSUREBLES® appropriatefor
both INSURE andIST)

Size %6 Fr feedingube

5mlsyringe

Alcohol swaty0%

Sterile towel odrape

Tapemeasure

Sterilescissors

Emergency equipment:-fiece and mask, suction, BMMvice
Oxygenrtube

Laryngoscope with blades (00, O $jerilised

ETT sizes 2.0, 2.5, 33%

Stethoscope

Pulse oximeter or multi parametenonitor

Perform thefollowing interventions

)l

)l
1
1

Pre-oxygenation: the oxygen concentration should be increased to achieve SpO2
>95% before surfactartelivery.

Suction airway and /or ETT and listen for theeaitry.
Record all vital signs (heart rate, RR, blood presSp©p).
Give strict instructions to yowssistant/s.

Procedure

)l

Surfactant replacement therapy and the methods of administration are aseptic
procedures and strict techniques of asepsis musbibeerved.
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1 Premedication to ease discomfort and prevémadycardia may be considereding

f Y2GKSND&a SELINBaaSR oNBlFad YAt 2N adzONRas$s
used to reduce secretions.

1 Intubate.

f ' RYAYAAGSNI adzNFI Ol yid ol OO02 NRA yfEequérey).Y | ydzF I

1 Extubate to continue bCPAP or continue to mechanical ventilatiord{dated)

1 Continue monitoring (&@Saturation, RRYR)

1 Ensure to readjust settings of respiratory support as needed after surfactant

administration to reduce risk gfneumothorax.

1 Maintain infant on bCPAP throughqutocedure.

1 Use 56F feeding tube, Mark feeding tube with tape indicating the tip to lip
depth of insertion (6 cm plus weight of the infantkg).

1 Insert the tube through the vocal cords under direct vision using standard
laryngoscopy technique

1 Afterthe tube placementremovethe laryngoscopeandstabilizethe tube usingtwo
fingers at the level of the uppédip.

1 Once the tube isorrectly positioned, connect the syringe with surfactant and

administer the calculated volume of surfactant slowly overinutes

Synchronize every surfactant bolus with the inspiration for easpi@ad.

Monitor the vital signs (HR, RR, and Oxygen Stdmjathroughout theprocedure.

Remove the syringe from the tube and observe for surfaatedhix.

1 Atthe end of the procedure, flush the tube with 0.5 ml of air bef@moving.

= —a —a

If the infant becomes bradycardic, or develops significdesaturation during the

procedure, interrupt the administration of surfactant for 20 to 30 seconds until the vital

signs return to baseline. During this time ensure the mouth is closed while continuing

CPAP.

If the infant does not recover after a trial mfcreasing the bCPAP pressure and FiO2 levels and the
vital signs remain unstable or deteriorate, or child is apnoeic stop the procedure and commence IPPV
or intubate and ventilate the infant according to the neonatal resuscitation guidelines.

Note:

i Surfactant administration is a minimum twaersonprocedure.

i The infant must have cardi@spiratory monitoringhroughout.

i Athird personisideallypresent,with the soleresponsibilityfor continuous
adjustmentof respiratory support devices amdonitoring.

Nursing Care for Surfactant Administration

1 Before procedure, record baseline vital signs/observations: heart rate,

respiration rate, oxygen saturation, plus a blood gasqtired

Assemble required materials and supplies; preparetthley

Assist the doctor during therocedure

a2yAlu2NI yS2ylFiSQa @QAillt aArdya Of 2amirlg SOSN
for four hours then 4hrly thereafter.

= =4 =4 =1
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1 A repeat blood gas should be performed@D minutes posadministration.

1 Do notsuction airways for 1 hour after surfactant administration unless signs of
significant airway obstructioaccur

1 Note and report changes in ngguimonary haemodynamics that may indicate
significant changesparticularly in the very premature and/or unwelatient.

APNOEA IN THE NEWBORN

Cessation of breathing lasting >20 secs or any duration associated with bradycardia and/or oxygen
desaturation/cyanosis.

Bradycardia: is abnormally slow HR <100 beats per minute in the newborn.

Causes of Apnoea

Apnoea may be due to prematurity or secondary to other causes. It is most common in
pretermsdue to immaturity of the respiratory centre and is called Apnoea of Prematurity.
Apnoea occurs in >50% of neonates born <30 weeks and occurrence reduces with advancing
gestational age.

1 Apnoea of prematurity is a diagnosis of exclusion because apnoeaerassbciated
with other diagnosemcluding:
Hypothermia sepsis, hyperthermia, hypoglycemia, hypocalcemia
anaemia, birth asphyxia, seizures, hyperbilirubinaemia, intraventricular
haemorrhage, necrotizing enterocolitis, gastro oesophageal reflux,
patent duwctusarteriosus.
1 Any neonate with apnoea should be evaluatedroughly!!!!

1 Pharmacological therapy with a methylxanthstenulant(caffeine or aminophylline)
decreases the episodes of apnea and bradycardia of prematurity and is a origriantion to
improve the outcome of preterm newborns.

Evaluation

T LG A& AYLERNIIFIYG GKIFG LINBGSNY yS2y Il dSa Xon
on continuous oxygen saturation monitor with alarm set at <90% and time lag for
alarm to go off at 2@ecads.
1 Prompt response to alarm is required to ascertain cause oflasgituration.
1 If no monitor is available it is important to closely observe neonate for cyanosis,
mottling, and notbreathing.
1 Work up for apnea:FBC, CRP, glucose, blood cult®BS, serum electrolytes,
serum aminophylline level if possible and cranial ultrasound scan to rulé/blut
1 If not tolerating feeds, +/abdominal distension, consider necrotiziexgterocolitis.

Prevention of apnoea oPrematurity
a) When to startcaffeine/aminophylline:

About 25% of neonates <34 weeks have apnoea of prematurity. Therefore, it is
reasonable to start caffeine/aminophylline prophylactically to all premature infants
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b)

— - =

Treating an apnoe&pisode

of gestational age
<34 weeks or weight <1500q. If caffeine is avésl#iis would be the first choice
over aminophylline.

1 Very low birthweight (<1500g) babies should receive prophylactic caffeine/
aminophylline orally until they reach 1.5kg or 34 weeks GA, whichever comes
first.

1 Caffeine (or aminophylline if oral caffein@rate is not available) may be
given orally or via NG tube (usually reconstituted into liquid form by the
hospital pharmacist) to stable preterm neonates at the same dosing as the IV
dose. Stop once infant has good suckling and swallowing coordination.
(Therapeutic serum level of aminophylline {&@mg/l if facility is able to
check serunfevels).
Dosages of caffeine citrate aathinophylline

CaffeineDose:

Loading dose: 20mg/kg caffeine citrate 1V mainly or NG/PO (depending on the
circumstances) stat on from birth on Day

Then maintenance: 10mg/kg/day caffeine citrate IV or NG/PO given as once daily
dose in themorning.

Can be given orally even if baby is still ofiuMs.

Aminophylline dose (if caffeine citrate is reotailable)

Loading dose: 6mg/kg aminophylline IV (or PO) given slowly26wein

Then maintenance: 2.5mg/kg /per dose twice daily (IV or per oral PO) starting
24hours afteloading

Resuscitate patierfirst:

Stimulate the baby by rubbing his chest
or feet for 10seconds

Suction mouth anehose

If the baby does ndbegin to breathe : :
immediately, position head in a If apnoea is seen in a
neutral position and ventilate using a preterm baby who did

bag andnask. not have apnoea before
If oxygen saturations <90%, commermg/gen or is already on

Check glucose level with . . .
glucometer and correct as caffeine/aminophylline

indicated you MUST consider
Establish cause and start treatmdnt Sepsis. First rule out
suspected cause. hypoglycaemia.
Immediate investigations are blood
sugar, temperature, PCV, sepsis
screening, electrolytes

Commence CPAP with close monitoring
especially if recurrerdpnoea

Treat for sepsis if other signs. Change to
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second line antibiotics if already on 1st
line antibiotics
1 KMC should be continued or started if babgteble.

Meconium Aspiration Syndrome (MAS)

Acute or chronic hypoxia and/or infection can resulthe passage of meconium in utero. In this
setting, gasping by the fetus or newly born infant can cause aspiration of amniotic fluid stained with
meconium.

Meconium aspiration before or during birth can obstruct airways, cause severanflagnmation
resulting in interference with gas exchange, and lead to severe respiratory distress.

Airway management at delivery may reduce risk of aspiration in depressed infants.

Managementof MAS

A. Observation:infants who are depressed at birth and have had meconium suctioned
from the trachea are at risk for meconium aspiration pneumonia and should be
observed closely for respiratodistress
1. CXR; findings include diffuse, asymmetric patchy infiltrates, arafas

consolidation, often worse on the right, ahgperinflation
2. Oxygen saturation monitoring aids assessment of the severity of the
condition and avoidaypoxaemia

B. Care of neonate wittMAS
1. Minimal handling to preverdgitation
2. Correcthypoglyacaemia
3. Payparticularattention to electrolytesparticularlycalciumandmonitor
blood gas(likely metaboliacidosis)
4. Cautious fluid management to avoid cerebral and pulmom@gema or dehydration
from hyperventilation.
5. Monitor blood pressure- may requireinotropes
Maintain haemoglobin level above 15mg/dl (improweggenation)
7. Monitor renalfunction

o

C. Oxygentherapy
Management of hypoxaemighould be accompanied by increasing FiO2 and
monitoring blood gases and PH

D. Assistedventilation
1. CPAPconsidered when saturation is less than 90%, maximum CPAP pressure of
8cm and a child is in distress or if FlR40 (40%)
However, CPAP mapmetimes aggravate air trapping and should be instituted
with caution if hyperinflation is apparent clinically or radiologically.
2. Mechanicalentilation
a. Required if excessive e@tention (PaCO2>60mmHg) or persistent
hypoxaemigPaO2<50mmHg)
b. Infants require higher inspiratory pressures {3cm H20), PEEP (3 to 6cm
H20) should be selected based on response. Adequate expiratory time
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should be permitted to prevent air trapping behind partially obstructed
airways

c. Useful starting pmts; inspiratory time of 0.4 to 0.5 seconds at a rate of 20
to 25 breaths per minute. Adjust asquired

d. HFOV if not coping on conventional ventilation and in those who develop
air-leak syndromes

3. Medications
1. Antibiotics: Use broad spectruantibiotics (e.g. Penicillin and gentamicin)
can be guided by bloocultures
2. Surfactant: Though not routinely used, it may be of benefit in those with
clinical deterioration and require escalatingsoipport
3. Sedatives; may be warranted if requiring megital ventilation.

Complications oMAS

a. Air leak; pneumothorax and pneumomediastinum in 15 to 33%. Common with
mechanical ventilation, especially in the setting oftepping.

- Treatment is by chest tube insertion fdrainage

- Paediatricsurgical consult

b. Persistent Pulmonary Hypertension of the Newborn: treatment optiookide:

- Inhaled nitricoxide

- Phosphodiesterase e.g. Sildenafil aiitfinone

- Cardiologistonsult

c. Pulmonary sequelae: approximately 5% of survivors require oxygen
supplementation at 1 month, may have abnormal pulmonary function including
increased FRC, airway reactivity and a higher incidengaeafmonia.
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CHAPTERL: OXYGEN THERAPY
IN NEWBORNS

Oxygen is important in the care of newborn infab&ecause

many conditions that affect babies in the first days of life can
result in low levels of oxygen in the body. Hypoxia and
hypoxaemia leading to respiratory failure are the .
commonest causes of cardiac arrest and death in newbornSR A G ESUEEYER O

Supplemental oxygeis an essential lifesaving treatment. levels of oxygen in the
blood (low blood oxygen

THE REQUIREMENTS FOR SAFE OXY GE REEIE ile]iRe] @ ]sl(=lsl)}

USE IN NEWBORNS INCLUDE: Hypoxia is inadequate
1 Systems for delivering different oxygen oxygen in tissues for
concentrations (blenders to provide 21% to normal cell and organ

1007°°Xy9en)' _ function, and hypoxia
1 Nonrinvasive systems for measuring oxygen .
levels in theblood (pulseoximetry). results from hypoxaemis
1 Adequate number of trained staff who
understand the importance of controlling
oxygenlevels.

SOURCES OF OXYGEN

Depending on the facility, could be one or more of the following:

1) Oxygen concentratorOxygen concentrators (Figure 11.1) are one of the most
commonly used sources of oxygen therapy, concentratin®85% oxygen from
ambient air using two sieve beds made of a substance that captures nitrogen. Can
deliver up to 10L/min oxygen. They can pd&va continuous supply of oxygen for
many patients at the same time when used with flow splitters (See Figure 11.5) or flow
meters.

2) Oxygen cylinderThis involves transport of filled oxygen cylinders to and from
the bulk supply depot to thbospital.

3) Cental wall piped oxygenin many larger hospitals, oxygen is distributed through a
system of copper pipes from a central source, usually located outside the building.
The source may be liquid oxygen, hjglessure gaseous oxygen cylinders, a large
oxygen cogentrator or a combination.
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Figure 11.1A typical oxygen concentrator.

METHODS OF ADMINISTRATION OF OXYGEN

i Nasal prongs are preferred over nasal tube or catheter for delivering oxygen to
newborns and young infants. The cannulae splits into two prongs. Place them just
inside the nostrils and secure with a piece of tape onadheeksnear thenose.

i Prongs come in different size€snsure appropriate prong size for thewborn

i There is a slight risk that the airway will become obstructed by mucus, especially if
a high flow with no humidification is usetake care that the nostrils are kept clear
of mucus, which could block the flow okygen.

i The standard flow rates through nasal prongs are0.5/min forneonates.

i Aim for oxygen saturatiors90%95%.

@ Ribbed End Connector

@ Wye Comector

ﬂ Fxten: <|n(T|Mg \\\ = 4

@ Headset Loop \\\\v/

Figure 11.2Parts of a nasal prong (nasal cannulae) and a child using a nasal prong.
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This is a thin, flexible tube (size65~) with some holes at the tip; that is passed into the nose and
ends with its tip in the nasal cavity (see Fig.11D@kermine the distance the tube should be passed
by measuring the distance from the side of thestrd to the inner margin of the eyebrow.

This device has generally been replaced by the nasal cannulae ( nasal prongs)
Gently insert the catheter into the nostril. A flow rate of {.8itres/min in infants will deliver 30
35% oxygen.

Aim foroxygen saturations >90%.

Nasal catheters are usually well tolerated, and they are unlikely to be dislodged. Catheters can
become blocked with mucus, which can cause upper airway obstruction (may need to be rechecked).

Figure 11.3: Nasal catheter

3. Head boxes, incubators, tents arfdce-masks

These are notinvasive methods of oxygen administration. They require high oxygen flows up
to 3-4L/min to prevent rebreathing of expired air.

Metal prece conforms R ——
10 shape of nose 7:\ N
/.'L \ -

" \

4 !

a4 \

Exhalabon 21 ‘

~eaa
ports S K‘ e
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\
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From oxygen
SOUrce ¢

Figure 11.4A face mask device
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---National Guidelines for Comprehensive Newborn €are
Table 11.10xygen delivery methods in children and infants

ACTUAL NSPRED
FRACTION (%) RISK FOR
lm-ﬁ 1L/MMN BY A 5X6 RISKFOR AIRWAY EQUIPMENT NURSING
METHOD FLOW. MFANT PEEP HUMIDIFICATION | HYPERCAPNOEA | OBSTRUCTION REQUIRED DEMAND
Nasal prongs Neonates: 0.5-1
Infants: 2
Preschool: 4
Schoot 6 45 Minimal Not required No Minimal Nasal prongs +
Nasal catheter Neondes 0.5
Infants 1 50 + Not required No + 8-F cahater ++
Nasopharyngeal Neonaies: 0.5
o Infants: 1 55 " Requied No “ &-F caheter, b4t
humidifier
Head box, face- Head box Ni Not required Yes No Head box, face- 4
mask, ncubaior, 2-3L/%g per mask
ent min
Not recommended,
a5 oxygen is used
ingfficiently

F, French; PEEP, postive end expratory pressure
* Higher flaw rates without effecive humidfication may cause drying of nasal mecosa. with assoca®d bieeding and airway abstruchion

Table 11.2WHO recommendation on Oxygen delivery methods

Nasal prongs are the pre ferre d meth
ofdeliverngoxygen to infantwith
hypoxaemia who require oxygen therapy

Where nasal prongs not available, use na
or pharyngeal catheters as alternative
delivery methods.Facemasksandhead
boxes are not recommended

Standard flow rates for oxygen through
nasal prongs or nasal catheters &réni
L/min forneonates, 12L for infants

Humidification is essential when cold oxygen is delivered from
a cylinder through a nasopharyngeal catheter or when high

oxygen flows are used. Humidifier reservoirshould be
cleaned regularly to avoid bacterial contamination.
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STEPWISE ADMINISTRATION OF OXYGEN IN NEWBORNS

1 Before oxygen administration, ensure that the airwagiésar.

1 Then administer oxygen via nasal prongs or nasal catheter, start wilitr@sfminute.

1 Assess after 230 minutes with pulse oximeter, if oxygen saturations remain <90%,
escalate @quickly to 1 litre/minuteup till a maximum of Zitres/minute.

1 Reassesafter 30 minutesandif the O, saturationis still below 90%,administer
O at 4 litres/minute through facenask.

1 Consider CPAP if there is no improvement on oxygen therapy and there
areno contraindications.

Oxygen splitterequipment

Sometimes, an oxygen source from a concentrator or from the cylinder cahdved by 2 or
more babies. An oxygen splitter is an accessory device that divides oxygen from one source to
give to several patients at independent flow raté8NEST360 Clinical modules).

Figure 11.5An oxygen splitter.

Pulse Oximeters tanonitor oxygendelivery

i Neonatal patients should reach oxygen saturations of 96% by 15 minutes after
birth. If oxygen is needed it is recommended to give betweerldfmin. Whilst on
oxygen, regular monitoring should be conducted using a pa®geeter to ensure
that this saturation range is maintained whilst the patient is on¢bacentrator.

i Pulse oximeters have one reand one infrared lightemitting diode and a
photodetector. The light emitted by the diodes is absorbed by tissues, and@tmo
of absorption is measured by thphotodetector.

Pulse oximeters can be:
1 Fixed (for continuous reading of opatient)
1 Handheld (for spot reading vital signs between patients, or the same patierteatals)

Ideally, patients suffering froraevere respiratory distress should have continuous pulse oximetry
monitoring throughout care.

Finger clip for spot reading of vital signs. Use appropriate size clip for age and size of newborn.
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Figure 11.7Fixed pulse oximeter

Normal Sp@for neonatal patients should be:

1 90%- 100% depending on age of the newborn and altitude of the geogragrieal
1 Target Sp@of 90-95% if oroxygen

If SpO2 readings are less than 90%, the patient shoulkbhsidered for supplemental
oxygen therapy; and if baby is already on oxygen should f&vatiated and promptly
treated.

(See the FMOH Nation@lomprehensive Newborn Care Training Manual for details on
oxygen concentrator, oxygen splitter and pulse oximeter).
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1 Peripheral pulse oximetry is a nemvasive and painless process
of measuring oxygen saturation (oxygen bound to haemoglobin
in the capillaries) and heart rate. It should be available in any
facility that takes care ohewborns.

Saturations between 9®5% are reasonable to minimize
complications associated with low and high oxygen levels,
including chronic lung diseasegtinopathy, of prematurity,
neurodevelopmental impairment andleath

WHEN AND HOW TO STOP OXYGEN THERAPY

Once patients can maintain normal oxygen saturations and are clinically stable, the oxygen
flow rate should be reduced in a stepwise manrsed on clinical response:

i.  Reduce oxygen flow by 0.5 L/min, recheck oxygen saturations and clinical condition
every 15 minutes.
ii. If oxygensaturationsandclinicalconditionremainstable,reduceoxygenflow by 0.5
L/min, recheck saturations Ihinutes after eacleduction.
iii.  If oxygen saturations drop below 90% or the patient clinically deteriorates,
increase the oxygeuntil normaloxygensaturationsare obtainedandthe patient
clinicallyimproves.
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CHAPTER 12: CONTINUOUS
POSITIVE AIRMRESSURE
(CPAP)

Respiratory distress can cause hypoxia contributing to both morbidity and mortality. Nasal
continuous positive airway pressure (NCPAP) is an established modality of respiratory support in the
newborn. Bubble continuousaggitive airway pressure (BCPAP) is a-¢oat nasal CPAP delivery
system with benefits to developing nations.

Bubble CPAP devices use a pump to provide a blend of air and oxygen at a continuous positive
pressure. This pressure keeps airway spaces opeimarghses alveolar recruitment throughout the
respiratory cycle in a spontaneously breathing infant, which improves oxygenation and reduces work
of breathing.

MECHANISM OF ACTION

i.  Continuous positive airway pressure (CPAP) consists of delivery @inpleéssure
to keep the airwayspen.

i. CPAP delivers PEEP with a variable amount of oxygen to the airway of a
spontaneously breathing patient to maintain lung volume during expiration. CPAP
decreases atelectasis (alveolar and lung segmental collapsegapidatory fatigue
and improvesxygenation.

iii.  Itis indicated for infants with severe respiratory distress, hypoxaemia or
bradypnoea despite receiving oxygen. CPAP requires a source of continuous
airflow (often an air compressor) and usually requires amgeryblender
connected to an oxygesource.

iv. A CPAP system needs reliable oxygen systems, adequately trained staff and close
monitoring should bessured.

Pumani

O LA
o *

Figure 12.1A typical bubble CPAP (Pumani) device with patient circuit
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BUBBLE CPAP
SET UP

Components:
1. Humidifier
1a. Control and display panel
1b. Heater plate
1c. Finger guard
1d. Colour coded sockets
2. Humidification chamber
3. Pressure manifold
4. Inspiratory limb
5. Expiratory limb
6. CPAP Generator
7. Infant Interface
8. Oxygen Blender
9. Oxygen tubing

Figure 12.3Fisher and Payk&ubble CPAP
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BUBBLE CPAP SYSTEM

General components of the CPAP set up includeoXigen blender, Humidifier, warmer,
circuits, Pressure generator and Interphdb@asal prongs, nasal mask). The system has three
components:

1. Continuous gas flow into the circuit: The gas flow rate required to generate CPAP is
usually 5§10 L/min and usually requires an oxygelender.
2.0 yIalt AydSNFI O Sarveag with tBeCiichitysBort e prongsare y (1 Q &
generally used to deliver nasal CPAP. They must be carefully fitted to minimize leakage
of air (otherwise, CPAP will not be achieved) and to reduce trasaha.
3. An expiratory limb with the distal end submexyin water to generate end
expiratory pressure.

Indications

CPAP may be used to treat neonatal patientgh:

1 Increased work of breathing (tachypnoea RR >60 breathe/min, nasal flaring,
dyspnoea, grunting, head nodding, severe recession, cyanosis) or an oxygen
requirement of >1 L/min with saturations of <90%, in premature or teriants
RespiratoryDistress syndromgRDS)

Apnoea ofprematurity

Following neonatalesuscitation

Congenitapneumonia

Severe transient tachypnoea of thewborn

Persistent pulmonary hypertension of thewborn

Meconium aspiration syndrome (be cautious if therairgrapping)

Neonatal sepsis with severe respirataligtress

Weaning from mechanicakntilation

Contraindications tanCPAP

1 Upper airway abnormalities that make (nasal CPAP) nCPAP ineffealaegarous
i Choanahtresia
i cleftpalate
i Unrepaired tracheaesophagealistula
1 Congenital Diaphragmatic hernia (pre surgreglair)
Severe cardiovascular instability and impending respiradonyst
1 Unstable respiratory drive with frequent apno@ipisodes resulting in desaturation
and/or bradycardia
1 Ventilatory failure as indicated by the inability to maintain PaCO2 at < 60 mmHg
and to maintain at pH #.25
1 See the FMOH Nation@bmprehensive Newborn Care Training Manual for
details on CPAP equipment).

= 4 4 4 8 8 2 2
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---National Guidelines for Comprehensive Newborn Gare

start cmygen flow = S L/min, jlock for '
bubbi=s - watsr botSie. increase wp o
10 L/min if needad o generats bubbles |

wa3tsr bottle m whech expiratory b is
mmersad to 2 depth in S
the CPAP

Figure 12.5Schematic diagram of a Bubble CPARupet
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Procedure fobCPAP

There are many bCPAP devices, with similaupgtrocedures:

1. Assemble the machine and choose the appropriate nasal prong size (ensure
functionalityof every part of thanachine)

2. Prepare the baby

a. Wash hands and wegtoves

b. Suction nose anchouth

c. Insert orogastric tube (OGT) to prevent air from filling in the

stomach and compromising respiration (CH3&Ry)

3. Attach the baby to the bCPARachine
4. Initial bCPAP settings: usually set at&cmH20pressures

An increase in CPAP pressure may be necg$sainitial settings if work of breathing is
high. Oxygen requirement is guided by oxygen saturation.

Monitoring of baby onCPAP

Monitoring the patient should be completed 4 hourly, but may be required more
frequently depending on clinicabndition (Figure 12.6). Monitoring should include:

1. Vital signs, including respiratory rate, heart rate, oxygen saturation, temperature,
arterial blood gases #vailable

Work ofbreathing

Nasablockages

Abdominaldistension

Nasal septum trauma dareakdown

o

o

Nursing care

Care of the airway suction agequired

Vital signs monitoring half hourly tourly

Positioning and pressuiare

Monitor for abdominal distension and place egastric tube (leave open to
straight drain unless durinfigeding to decompresstomach)

Feeding aprescribed

Ensure baby is kept warm

Support parents and reduce parental stress as mugioasible

Perform other duties as requested by the medieam

> > > >

> > > >
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Pumani CPAP Monitoring Sheet

Patient Name: Date of Birth: / ! Birth Weight: B Patients on CPAP must be monitored
Day of life: Today’s Date: / / Current Weight: g VERY closely!!

Dlug' no.sls: - Assess patient I hour after starting
Indications for CPAP: CPAP or making any setting changes

- Assess patient every 6 hrours if stable

+ TR . . X
CPAP ASSESSMENTS Goals: RR <60, Sp02 > 90%, Improved Respiratory Distress. on CPAP settinos
Date Current CPAP Settings Signs of Respiratory Distress .
& Suction/ | Changes w
Tune Prongs Recessions | Abd saline Made “ﬁm
Water | Total 02 | Bubbling | in | RR | HR | SpO2 | Temp | Grunting | Nasal | (mild, mod, | Dist | OGT | drops £
Level Flow Flow place / Flaring severe) '”

Check
hat

Routine Initial CPAP Settings: Water level = 6 cm, Total flow = 6 L/min. O2 flow =3 L/min |

Figure 12.6:Sample CPAP Monitoring Chart

Weaningoff CPAP
Criteria:

i.  Respiratory rate has been < 60cpm for at lealsbérs
i. hE@3Sy al (dzNI A2y GasgaAraldSydit H
jii. b2 AAIYAFAOFIYG 3INMzyGAy3II NBOSaaAibBowra s yI &l f

(¢4

CPAP is usually weaned by reduction of 1gtnklvery 124 hours

¢KS GAYAY3 YR NXGS 2F 6SIyAy3a gAatf 6S RSOARS
When the infant has demonstrated a stable respiratory pattern on CPAP of s&cimH

<30% oxygen for 124 hours, the CPAP may be discontinued.

Complications ofCPAP

1 Gastric distensiqn angbmiting; hence pass orogastric tube once starting CPAP to prevent
a/t!lteédStfe

Risk of air leak syndromes (@geumothorax)

Reduction in cardiac output if increaspressures

Nasal obstruction from mucysugging

Nasal excoriation, scarring, pressuecrosis, and septdlistortion.

Skinirritation of the headandneckfrom improperlysecuredoonnetsor CPAP

head harnesses.

= =4 =4 4 =2
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Initiate CPAP
Start CPAP @ 6¢cm H20
Add oxygen if indicated

Place enteral tube

Escalate CPAP

If respiratory distress and hypoxid
(O, saturation <90%)

1. )7 O concentratorto
4L/min

2. YCPARy 2cm HO to
max 10 cm k0
3. Changédo O,cylinder at
4L/min
If respiratory distress still present,
but no hypoxia (@saturation
>90%)

Wean CPAP
As respiratory exam improves

1. Change back toO
concentrator.
2. Wean Qto 2L/min on
concentrator
3. Discontinue Qif tolerated
4. Decrease CPAP pressure |

Discontinue CPAP

When respiratory symptomsesolve for
>24 hours

1. Discontinue CPAP
2. Apply alternative @source if

1cm HO every hour to 6 cm

1. YCPARy 2cm HO to

aprwbd

If Respiratory support required

Monitor vital signs every hour fetrhours, then a rmimum

of every 3 hours

Evaluate for sepsis/pneumonia (CBC, GRI?) antibiotics

Make NPO, Start IVF at 80mL/kg/day
Monitor glucose, treat hypoglycaemia
Monitor temperature, goal 36 % to 37.8C

Figure 12.7 An algorithm for the management of a newborn on CPAP
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CHAPTER3: OTHER MODES OF
RESPIRATORY SUPPORT

HIGH FLOW NASAL CANNMUHENC)

| A3K Cft2g¢ bl alft /[ RWydAaIA IS INBRARSNI 2172 NBy 2ydzLILI2 NJ
infants; andentails the delivery of humidified, heated and blended oxygen/air to flow rates

greater than 1litre/min (2¢ 8 L/min) via a nasal cannula {f&sal prongs). Baby to be
breathingspontaneously.

Benefits of HFNC:

1 Babies on HFNC appears to be wettled andcomfortable; and accommodates feeding better
than CPAP

Less abdominal gaseous distension than other tlewices

.FoASa R2 y2i NXI| odakéBs the Sehl¥s ot omdiete lIKECPAR. v 2 & S
9Fae G2 aSS vl 2F (KS ol oeéQa

HFENC is flowbased while CPAP is mostly pressbased.

Easier access for cranial ultrasowst@ns.

= =4 4 4 2

Indications forHFNC:

1 Norrinvasive ventilation of preterm/extremely pretermfants.

f I Cb/ NBRdzOS&a I yR & ¢g/hadoftagngenidtéad spdebhdd issistaricaydnt &
is considered a less invasive respiratory support than CPAP.

1 Norrinvasive ventilation for infants with parenchymal lung disease (HyMembrane
disease/pneumoia/Chronic lung Disease/Meconium Aspiration Syndrome/pulmonary
hypoplasia/bronchiolitis).

1 Treatment/prevention of apnoea gfrematurity.

Instituting HFNC:

Attach appropriately sized naszdnnula

Cannula should not obstruct or be larger than Y2dre@meter of the nostrils (~50
80% nares) to prevent occlusive seal unlike in CPAP in which occlusimad for
effect.

Adjust the flow to the desired rate and place the cannula onpiaigent
Operational flow rates range from@8 L/min

Start at flowrate of 67 L/min

Start at flow rate of 3 L/min for 324 weeks gestation, 4 L/min for 36 weeks gestation
and 45 L/min for > 36 weeks gestation. Maximum flow of 6 L/min for stable patients, up
to 7 L/min for unstable patients awaiting CPARransfer

Flow can be increased in increments of-0.6/min (maximum 8&/min)
Minimal handling judicious approach toterventions/investigations

T
1

= 4 -4 A
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Failed HFNC defined by an¥:

1 FiGQ > 60% required to maintain normal oxygeaturation >90%
1 Respiratory acidosis with a pt1.2
1 Recurrent apnoea requiring bag/maséntilation.

e &1

- g —— Gas blender
A - B
ol

Humidifier

Heater

—— Heated circuit

Cannula

Figure 13.1Basic Components of a Higfow Nasal Cannula (HFNC) system

MECHANICAL VENTILATIODR(EEVER CENTRES IF AVAILABLE

laaAadSR OSyiUuAatl A2y Ay@2ftgdSa GKS RSt AQDSNE 27
order to effect change in lungplume.

I YSOKIYAOIfT @SyGAflra2NIAa | YIFOKAYS GKIFG 3Sy.
and takes over the action of breathing.

Indications

Apnoea: cessation direathing.

Inadequate respiratorgrive

Circulatoryfailure/cardiogenicshock

Failed CPAP: Ri€0.6 after surfactant or respiratory acidosis with pHZX

Inability to protect airway (lovGCS/BCS coma scales)

Congenital anomaliesongenital diaphragmatic hernia, large tumors obstructing
the airways.

= =4 -4 4 A8 9
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1. Supportarm

2. Inspiratory port with filter

3. Active humidifier

4. Inspiratory line with watertrap
5. Y-piece

6. Expiratory line with water-trap
7. Expiratory port

8. Flexible connector

9. Proxirnal flow-pressure sensor

i . ’ 10. Nebuliser
Figure 13.2-: A mechanical ventilator for intensive care, with the external circuit

Mechanical ventilationTerminologies

Inspiratory time (Ti): set time fonspiration
Expiratory time (Te): set time fexpiration
Inspiratory: Expiratory (I:E) ratio: the ratio of inspiratory to expiratone
Rate (RR)/frequency (F): set number of breaths delivered orenate.
Fraction of inspired oxygefiO2:
Flow rate (V insp) and (V exp): Volume delivered pertumé.
t SI] AYALANI G2NEB LINBa&ada2NB o6tLt oY GKS8ngYl EAYdzy
inspiration.
8. Positive end expiratory pressure (PEEP): the pressure above zero at thecgpdation.
t NPOARSE O2y(Aydz2dzz RAAGSYRAY3A LINBaadz2NBE (G2
9. Mean airway pressure (MAP): average pressure generated by the ventilator over
each inspiratory / expiratory cycle (value will depend on rate, pressures (PEEP, PIP)
and tidal volume).
10. Tidal volume (VT): the volume of gas inspired or expired during dhbrélae desired
tidal volume for neonates ¥-6mls/kg.
1l.aAydziS @2ftdzyS oa+x0yY (GKS |Y2dzyd 2F 3Ira GKFG L
one minute. (Minute volume = tidal volume x rate). The desired minute volume in
neonates i200-400mls/kg.

Initial ventilator settings

1 Positive end expiratory pressure (PEEP) is usually sed atftwater. Severe lung disease
or abdominal splinting requires the highgressure.
1 Inthe Volume targeted mode (recommended), set tiallmes (VTE) at@ml/kg.
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1 In Pressure mode, the Peak inspiratory pressure (PIP) should be set to just enough
to achieve adequate chest movement and expired tidal volumes (VTE) ofi4kg.
In a preterm with lung disease initially set PIP at 18e@.Mlamal lungs rarely
require PIP>12crk0.

1 Rate: initially 40 breaths per minute, if lung disease is preselecrease after
surfactant administration. Use a much lower rate (30) if the lungsarmal

1 Inspiratory time (i): 0.35¢ 0.4 seconds. Use the lowerfdr fast rate or AC mode
(Ti termination set by senioclinician)

1 Pressure support: set at 2/3 of PIP initially. Pressure support is not set in Assist
Control mode as every spontaneous breath is fligported.

Modes of mechanical ventilation

1 A mode of mechanical ventilation is the set of operating characteristics that controls how the
ventilator functions.

1 It describes the way a ventilator is triggered into inspiration and cycled into expiration, what
variablesare limited during inspiration and whether or not the mode allows only mandatory or
spontaneous breaths or both.

1 The terminologies associated with ventilator modes indicate the type of breath being delivered
and how the breaths are triggered, controlladd cycled. Some of the modes can be
combined.

Basic modes of mechanical ventilation

Synchronized mandatory ventilation (SM¥)SY G Af I §2NJ o NS GKa | NBE aedy
inspiration.

Synchronized intermittent positive pressuwrentilation (SIPPV)

Patient triggered ventilation (PTV)

Assist control ventilation (AC)

Pressure support ventilation (PSV)

Volume control ventilation (VC)

High frequency oscillation ventilation ( HFOV)

High frequency jet ventilation ( HFJV)

Monitoring of a baby on mechanicalentilation

i.  Ensuring the ventilator delivers the correct settings prescribed by the medaal
ii.  Checking the ventilation parameters continuously and document any chamges.
iii.  Assess for endotracheal tube displacemenbbstruction, pneumothorax, or
SHdA LIYSY (i YItFdzyOlAz2y AT GKS LI GASYydQa Of Ay
mechanicalentilation (DOPE: D=dislodgement; O=obstruction; P=pneumothorax;
E=Equipment
iv.  Monitoring the patient and notifying thenedical team immediately, should tliel 6 € Q a
condition deteriorate. Anytime a problem is encountengih the ventilator, your first action
should be to remove patient from the ventilator, and ventilate manually with bag and mask (
with PEEP valve if alable)
v. Assessing the infant on admission, after intubation, on taking over the shift and at
other times/intervals specified by the medical team. Such nursing assessment shall
include:
i General appearance, colour, perfusitone
i Respiratory rate/effort, adquacy and symmetry of chest expansion, bresthnds
109
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Vi.
Vil.
viii.
iX.
X.
Xi.

i Observe for any significant leak around thee
Documentation of ventilator parameters alsettings
Noting the adequacy dfumidification
Setting ventilator alarms correctly and respondpromptly toalarms
Suctioning the airway agquired
Pulse oximetry and/or transcutaneous oxygaonitoring
Positioning and pressuieare

Target arterial blood gas (ABG) values:

ARTERIAL BLOOD GAS variables NORMAL VALUES

pH 7.357.45(Acceptable: Preterm: 7.28.32
PaCQ 3545 mmHg
PaQ 50-70 mmHg (Term infants)
45-65 mmHg ( preterm)
HCQ 20-24 mEqg/L
Base excess -5 to + 5 mEq/L

Weaning off from ventilator

A

Weaning is the process of stepping dothe ventilator support towards discontinuation and
removal of the endotracheal tub&Veaning and extubation shifts the work of breathing from
ventilator to patient.

Prerequisites for weaning

Improvement or resolution of the indication for €@mmencement

Adequate gas exchange

Low positive end expiratory pressure (PEEP)

Low fraction of inspired oxygen (E)O

Presence of respiratory drive to initiate and maintain spontaneous breathing

Stable haemodynamic state

Post extubation management

Start b®AP or HFNC immediately after extubation

Commence methylxantine, preferably Caffeine (if baby has not been on it)

Systemic steroids and diuretics may be useful in preterms

Supportive management: correct anaemia; adequate nutrition, and very close mogitorin
Prone positioning can be helpful in stabilizing the chest wall and improving diaphragmatic
excursion.
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CHAPTERL. PERINATAL
ASPHYXIA

Perinatal asphyxia refers to when the baby does not begin or sustain adequate breathing at
birth. Lack of oxygen supply to organs especially the brain before, during, or immediately
after birth, results in multorgan dysfunction especially hypoxic ischaeencephalopathy
(HIE). Clinical features evolve in these babies within the fistiays of life.

COMMON RISK FACTORS FOR INTRAPARTUM ASPHYXIA
High risk pregnancy

Nonreassuring cardiotocograp€TG)

Fetal heart rate abnormalities during labour (fetahdycardia/tachycardia)

Arterial blood gas analysis with pH <7 or base deficit > 12 mmol/L from fetabaogiting
Prolongedabour

Meconium staining oliquor

A sentinel event (such asptured uterus or abruptio placenta or placermieevia)

= =4 =4 A4 -4 -8 -9

Table 14.1Risk factors and conditions associated with neonatal asphyxia

Placental

1 Preterm and postidates i General anaesthesia 1 Chorioamnionitis
1 Multiple births 1 Epiduralanaesthesia 1 Placentaprevia
1 Forceps or 1 Maternal drug therapy 1 Placentalabruption
vacuum assisted 1 Pregrancyinduced 1 Cordprolapse
delivery Hypertension 1 Polyhydramnios
1 Abnormalpresentation 1 Chronic hypertension 1 Oligohydramnios
1 Emergency 1 Maternal infection
caesarean section 1 Maternal diabetes

9 Intrauterine
growth restriction
(IUGR)

1 Meconium

stained amniotic

fluid

Abnormal fetal heartate

Anaemia

Infection

Congenital

malformations

=4 =4 -4 -4

mellitus
Antepartum
haemorrhage

ASSESSMENT OF NEWBORNS MARHNATAL ASPHYXIA

1. Always obtain history of pregnancy, labour, fetal heart monitoring, medications in
mother and /or infant, sepsis and intrapartum events, duration of stages of labour ,
presentation, method, and indication fdelivery.
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2. Resuscitation andvidence for intrapartum hypoxmz:

1 Bloodgason cordblood (umbilicalartery or vein)assoonaspossibleafter birth if available

(or acidotic breathing [deep respirations with prolongegbiration])

Apgar scores at 1, 5 and frinutes

Mode ofresuscitation and need fontubation

Time of first gasp and onset of heart raté60bpm

Time of onset of regular (negaspingyespirations

Drugs/fluid administered tinfant

3. May need to check placental tissu@ppearance, surface, weight and size anddsen
for histology if any anomaly sispected.

4. Consider diagnosisf HIEif low Apgar scores (< 5 at 5 minutes), delayed first breath,
absence of cry at 5 minutes of life, need for neonatal resuscitation, abnormal neurologic
exam, abnormal tone, andeizures

5. Note that every organ may be affected by asphyxia even irabisence of HIE

= 4 4 -8 9
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1, clinical state during the first few minutes of life.

\
-@:Note that resuscitation of any baby who is ndireathing at

=~ birth must have commenced immediately at birth. Do not
delayresuscitation

6. APGAR SCORford

f 'LJAFNI a02NB5 A& FaaAdySR (2 RSHONBRGEBeafieKS y S|
resuscitation has commenced and th&inute; and can be extended to #015" and 20"
YAYdziS RSLISYRAY3I 2y iekuScitalidno @ Q4 NBaLR2yaS Rdz

1 Inview of the subjective nature of the Apgar score it is considered more appropriate to
R20dzySy i Ay Of SI NJ S NI & of hekr&ate) hferthingiclidur aO2 y R A |
tone. These assessments can be matdregular intervals duringesuscitation

1 520dzyYSy i Iff Ayi@@&dl GA2Yy Ay o0l oéQa

Table 14.2APGAR Score Chart

Apgar Score 0 1 2 |
Heart rate Absent <100 beats/min >100
beats/min

Respiration Absent Slow, irregular Good. Crying

Muscle Limp Some flexion of Active motion
extremities

Reflex/irritability (response  No Grimace Cough

to simulation) response

Color Blue or pale  Body pink, Pink

extremities blue
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CLINICAL SYMPTOMS AND SIGNS OF HIE

Clinical signs vary with time. Moderately or severely affected infants typically develop
increasingly obvious signs during the firstZBhours. Seizures are often subtle.

There are three stages of encephalopathy (Sd#elTa4. 3: Sarnaind SarnaBtaging chart)

1 Stage 1 (mild)Hyperalert, Irritability, increased tone, poor suck and exaggerated
moro reflex. Noseizures

1 Stage 2 (moderate)_ethargy, decreased tone and primitive reflexes. Often sailaures
1 Stage 3 (severeBtupor or Coma, flaccid tone and seizures often clinically less
apparent.Unable to sustain adequate regular spontaneocespiration.

Other signs and symptoms relate teffects on other organ systems

1 Renal systeng oliguria, anuria, fluid retention, haematur{tate)

1 Respiratory system persistent pulmonary hypertensioirespiratory

distress, Hypo/hyperventilation

Cardiovascular systembradycardiaarrhythmias, hypotension, PDA, cardiogestiock
Digestive system feeding intolerance, abdominal distensidWi=C

Haematological systembleeding (DIC)hrombocytopenia

Immunologic systeng increased predisposition iafection

Metabolic abnormalitieg SIADH, hyponatraemiaypo/hyperglycaemia,
hypocalcaemia, hypomagnesaentigperbilirubinemia.

=A =4 =4 4 A
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Table 14.3Sarnat and SarnatllEStaging Chart

Seizures: focal 1-to 1-Hz
spike-and-wave

Stage 1 Stage 2 Stage 3
Level of consciousness | Hyperalert Lethargic or obtunded Stuporous
Neuromuscular control
Muscle tone Normal Mild hypotonia Flaccid
Posture #”q distal Strong distal flexion Intermittent decerebration
exion
Stretch reflexes Overactive Overactive Decreased or absent
Segmental myoclonus Present Present Absent
Complex reflexes
Suck Weak Weak or absent Absent
Oculo vestibular Normal Overactive Weak or absent
Tonic neck Slight Strong Absent
Autonomic function Sy?s;?ﬂzzg ;?;r;z;arlwi;?tjhetic Both systems depressed
Pupils Mydriasis Miosis g::fﬁéi,tfgﬂegxunequal,
Heart rate Tachycardia Bradycardia Variable
:;g::::\;ilsand salivary Sparse Profuse Variable
s‘ztitﬁ:yintestinal 2’:;2:;2:1 Increased, diarrhoea Variable
Seizures None Common, focal or Uncommor_l (excluding
multifocal decerebration)
Early: low-voltage Early: periodic pattern
continuous delta and theta | with Isopotential phases
Electroencephalogram | Normal Later: periodic pattern Later: totally isopotential
findings (awake) (awake)

Duration

Less than 24
hours

2 — 14 days

Hours to weeks
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Investigations

1 Blood gas analysis including lactate
1 Bloodglucose
1 FBCBIloodculture
1 Serum EU/Cr, calciutmagnesium
1 Clottingprofile
Urine test
9 Urine dipsticks for specific gravity, proteinuria, haematuria giydosuria

Cranial ultrasoundPerform at least on Day 1 and again at Day7Cranial US may show
grossanatomy, established damage at birth and evolving focal or global injury. Typical
features include:

1 Generalised increase in echogenicity, indistinct sulci and narrow ventricles
(cerebral oedema)

1 After 2¢3 days of age, increased echogenicity of thalamigbganglia
structures) and parenchymal echo densities

1 After lweek, parenchymal cysts, ventriculomegaly and cortical atrophydeaasiop

Cerebral Doppler

1 Early finding of relative increase of edastolic blood flow velocity compared to
peaksystolic blood flow velocity (Resistive Index <0.55) in middle cerebral artery
predicts poor outcome (repeat after 2+)

Cerebral function monitoring using amplitude integrated electroencephalogram (aEEG)

1 Normal trace should be upper margin >10 microvahsl lower margin >&icrovolts
1 Moderately abnormal trace upper margin >10 microvolts and lower margmigf®volts
1 Severely abnormal upper margin below 10 microvolts and lower margin betoiarévolts

ConventionalEEG

1 Normal EEG during first 3 daysgsociated googrognosis
1 Abnormal background activity is associated with a pmdcome

Magnetic resonance imaging (MRI)

This is the best neuroimaging which gives information on nature, timing and extent of brain
lesion, and prognosis in heonathcephalopathy. If available, it is best done dt4/days
for optimal prognostic information.

Typical findings include:

I. Abnormal signal intensity in basal ganglia émalami

ii. Loss of normal signal in the posterior limb of intercegbsule
iil. Loss ofyrey/white matterdifferentiation
iv. Watershedinjury
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Perform Thompsor&core (For daily assessment of baby)

1

=A =4 =4 =4 -4 =4

TheThompsorHiEscoreshouldbe performedon admissionbeforeage5 hours,
anddaily while on admission until normal or age 7 days. dlfasvs for monitoring
of evolution or resolution oéncephalopathy

Total score staying below 10 and becoming O at 1 week of age carries prggadsis,
Typically improves over the first few days in infants with a gmdgdome

Peak total score above IBedicts poor outcome i82%

It can be assessed in mechanically ventilatéadnts,

Limited usefulness in sedatéafants

Increases to a maximum on day 3 to 4 and then improves slowly over many days in
infants who go on to develop cerebizdlsy

Table 144: Thompson HIE scoring Chart

Sign 0 1 2 3
Tone Normal Hypertonia Hypotonia Flaccid
LOC Normal Hyperalert, Lethargic Comatose

Stare
Fits None < 3 Per Day > 2 Per Day
Posture Normal Fisting, Cycling Strong Distal Flexion ~ Decerebrate
Moro Normal Partial Absent
Grasp Normal Poor Absent
Suck Normal Poor Absent + Bites
Respiration Normal Hyperventilation Brief Apnea IPPV
(Apnea)
Fontanel Normal Full, Not Tense Tense

Maximum Score = 22, Mild HIE1Q, Moderate HIE: 214, Severe HIE: 15.
LOC: Level of consciousness.

PRINCIPLES OF TREATMENYSBRYXIA

1
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Prompt and effective resuscitation. Manage airway, breathingaralilation (refer to
newborn resuscitation algorithm). If respiratory support is needed and respiratory effort is
good, nasal CPAP or nasal cannula is aftiEguate.

Oxygen administration using appropriate methods. Avoid hypoxaemia. MaiSgihat 92
95%

Maintain body normal temperature (366¢ 37.5°C). Avoichyperthermia.

Perform a general and neurological examination as outladeale

Keep Nil by mouth for 24 48hrs and monitor bowedounds.

Set IV access and commence D10 infupramptly.

Monitor glucose, and if hypoglycaemia, tresicordingly and prevent hyperglyceamia
Monitor cardiac function andirculation

Fluid restriction (4@ 50ml/kg/24hrs) in first few hours till good urinary output is
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established. Fluid challenge if oliguric (Urinary Output (UO) <1 ml/kg/hr) Give 10ml/kg
boluses

9 Strict monitoring of fluid input/output. Weigh the diapers. (1g=1ml afteting weight of
dry diaper

1 Remember to palpate for bladder and massage if distended. Catheterization should be done
only by skilled personal where absolutely necessary for adequate monitoring of urinary
output, it is safe to use external urine bag.

1 Avoid hypothermia except therapeutic cooling will be available withious

1 Therapeutic hypothermia within 6 hours of birth for 72 hours if neonate meets criteria (for
Level 3 centres) if facilitiessailable.

1 Intrinsic renal failure and syndrome of inappropriate antidiuretic hormone (SIADH) secretion
commonlyoccur.

1 Initial fluid restricted to 4@ 50ml/kg/24 hours till satisfactory uringutput.

1 Observdor signsof hypovolaemiaandhypoperfusionbloodpressure/capillaryefill time).

Give fluid bolus of normal saline in aliquots of 10mls/kg if suspected circutatibapse.

1 Use inotropes if hypotension is not corrected by fluid bollsually dobutamine starting at 5
mcg/kg/min as first line. If not available give dopamine at 5Smcg/kg/min and increase as
necessary.

1 An echocardiogram can assess cardiac function to guide fluid and inotrope management.
Endeavor to use routine serial BlooeBsure and urine output if necho.

1 Assess baby fdurther fluid restriction if serum sodium decreadgelow 130mmol/L, if there
is excessive weight gain or if there is failure to gain weight /or

1 Orif features of fluid retention (facigluffiness, bloatig and sacral oedem)a

1 Acidosis Wil normally correct itself once adequate respiratory and circulatory support
provided. There is no proven benefit of routine sodium bicarbonate to treat laciiosis

Glucose

1 Regular bloogjlucose monitoring at leagt6hrly.

1 Target levels >45mg/dl (>26mol/L).

1 Avoid hyperglycaemi&®BGadvels >150mg/dl (>81mol/L).

1 Adjust according to furthemonitoring.

Monitor electrolytes. Serum EU/Cr/Calcium /Phosphates

1 Asphyxiated babies are aicreased risk of earlyypocalcaemia.
1 Hypocalcaemia and hypomagnesemia should be anticipatedraatkd.

i Treat with calcium gluconate when total serum calcium <8 mg/dL (2 mmol/L)
or ionized calcium <4.4 mg/dL (1.1 mmol/L) in term infants arederm infants
GSAIKAYI xmpnn 3IT (G2GFf aSNHzy OFf OAdzy fT Y
calcium <4 mg/dL (1 mmol/L) in infants weighing <1500 g.

1 Treat hyponatraemia < 130 mmol/l according to cause (Acute kidney injury (A{BDi)
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Seizures

= 4 —a -1

Prophylactic anticonvulsants are naticated

Watch out for seizures which may set ig 86 hours afteinsult Keep a Seizure Chart.
Give intravenous (IV) phenobarbitone 20mg/kg loading dose (or IM if no 1V line), if
seizure persist within 360 minutes, repeat phenobarbitone in aliquots oflf®mg/kg
up to a maximum of 40mg/kg total. Followed-22hrs later by a maintenance dose of
5mg/kg/day. For uncontrolled seizures move t6%8ne, givephenytoin. Give
Levetiracetamf available.

If noresponse, give'sline; clonazepam or midazolam (see guideline for
management of neonatal seizurbslow)

Once baby is seizure free for 4g2hours, anticonvulsants can usuallydigcontinued
Consider neuroprotective agents (examphagnesiunsulphate)

Avoid mannitol except in symptomatic raised intracranial presgi@pe).

No role forcorticosteroids.

Gastrointestinal system

)l

Some babies with severe HIE are unable to suck for several weeks and requiestiibg
Term babies who suffer a severe asphyxisult are at risk of developing

necrotizing enterocolitis (NEC), gastric motility can be reduced so introduce

enteral feedslowly.

If NEC develops, follow guideline for managementgC

MONITOR HAEMOGLOBIN AND COAGULATION PROFILE

)l

Treat activebleeding with vitamin K1 (2mg/kg 1V) and fresh frozen plasma (FFP)
(15mliskg over 30 minutes consider cryoprecipitate if poor response or low
fibrinogen.

COMMUNICATION WITH PARENTS

)l

1
1

1
1

Explain the clinical condition and the potential for other causeshoéphalopathy

Explain the management of tleandition

520dzYSy i (KS LREOBYYRIARDONEIYY RFf O2dzyaStf A
case note.

Prepare them for a potential poor outcome if investigations and signswaygestive

Themother and family will require counselling and support as their baby may be

very sick and the outcome of HIE is often poor. Encourage the mother to hold her

baby.

DOCUMENTATION, DISCHARGE AND FQUPOW
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Document in case records if HIE as mild, moderatsewere.

Document parental counselling done, occipitofrontal circumference ((Fe@ures
Arrange clinic followp 1 week aftedischarge

Repeat cranial ultrasound scan befalischarge

Arrange hearingcreen

If severeHIE arrangefor a physiotherapyappointment(initially floppy infantsoften become
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stiff requiring the mother to learn massage and basic physiotherapy skills) and follow up at
six months focus on head growth, general health, and motor neurodevelopment.
Assessments througt? to 24 months of age to focus on cognitive skills and language
development.

PROGNOSIS

T
T

1

Risk of longerm problems increases with the degreeesfcephalopathy
Overall risk of death or significant handicap is high if Apgar score is <5 at
Sminutes andncreases with severity ¢1IE

Poor prognostic factonsiclude

i. prolongedencephalopathy

ii. persistentoliguria

iii. prolonged duration ofentilation

iv. prolonged need for anticonvulsants/intractatdeizures

v. long duration of time taken to establish ofakeding

vi. multi-organfailure

Vii. persistent burst suppression pattern on cerebral function monitoringleBG

Mild HIEc usually normal outcome
Moderate HIE increased risk for developmental delay

including cerebral palsy
Severe HIE mortality high, severedevelopmental delay anc
cerebral palsy in survivors

PREVENTION OF PERINATAL ASPHYXIA

The prevention of perinatal asphyxia involves the following:

= —a 4 —Aa —a _—a 9
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Recognition of highiskpregnancies.

Recognition of IUGR and placeritedufficiency.

Accurateassessment of gestation and the use of antenstatoids.

Appropriate management gfostmaturity.

Assessment of fetoplacental function, e.g. Doppler ultrasound, fetelements.
Appropriate intrapartum fetal heart ratenonitoring.

Treatment of fetal distress in utero, e.g. mother in left lateral position, maternal
oxygen and expeditdelivery.

Ensuring that all birth attendants are trained in neonaguscitation.

Good communication between maternity and neondtdms.

Ensuring that a person with advanced resuscitation skills is available fer high
risk deliveries or where there is an anticipaigblem.
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FOR LEVEL THREE CENTRES

CRITERIA FOR THERAPEUTIC HYPOTHERMIA FOR HIE

Therapeutic cooling is a process mhintaining a baby in strictly controlled moderate
hypothermia range of 38 34°C in the first 72hours post asphyxia insult. It helps to protect
neuronal function. It may be total body cooling or selective head cooling. It should not be
confused with inadertent cooling in which babies who develop hypothermia are not
rewarmed prior to commencement of therapeutic cooling. All infants that are considered
for cooling should be assessed for these criteria before cooling:

A. Allof the following:

1. X% -weeksgestation

2. Birth weight >1800g

3. Able to begin cooling by agenéurs

4. Absence of: severe congenital anomaly; or uncontrolled bleeding, systemic
hypotension, and/or pulmonary hypertension (E#0.8)not responding tdreatment

AND

B. Suspectedntrapartum hypoxia based on the presence of at least one ofdahewing:
1. First hour blood gas (cord/infant/arterial/capillary/venous):pH >X7 or base deficit x
10mmol/l
2.5YAydziSa !'LIAFINIF T 2N FAaAA0SMNUuBSY GAtf Il GAZY
3. Moderate-severe neonatal encephalopathy with abnormal amplitadetegrated EEG
(aEEG) occurring at any time during the firebérs
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CHAPTEERS: NEONATAL
ENCEPHALOPATHEONATAL
SEIZURES

Neonatal encephalopathy is defined masurologic dysfunction in the earliest days of life in
an infantand can manifest as seizures, altered level of consciousness, apnoea, depressed
tone and reflexes.

The commonest neonatal encephalopathy in newborns, is HIE which is the neurological
complication of perinatal asphyxia. Other underlying aetiologies of neonatal
encephalopathy include: toxins (kernicterus); metabolic abnormalities (hypocalcaemia,
hypoglycamia), inborn errors of metabolism, intracranial bleeding, CNS infections
(meningitis, TORCHES); and neuromuscular disorders.

Neonatal seizures are manifestation of neurological dysfunction and is the commonest
manifestation of all neonatal encephalopatkieStatus epilepticus is continuous seizures
lasting 30 minutes or recurrent seizures occupying 50% of a given epoch (any given period).

Clinical manifestation of neonatal seizures may be:

w Subtle: Eyes (eye deviation, eyelid fluttering, starbiimking); Orefacial (chewing,
sucking, tongue thrusting, lip smacking,); Limbs (cycling, figtauglling)

w Tonic

w Clonic: focal omultifocal

w Myoclonic

There can be autonomic changes: apnoea, tachycardia, unstable blood pressure, colour
changes (blanchg) anda highpitched cry.

DIAGNOSTIC APPROACH

History: family, pregnancy, birth, clinical course, substance useotiyer
Confirm seizure and monitor response to treatment using aE&@@iibble
Measure serum glucose, magnesium, calciumsouium

Serumbilirubin

Sepsis screeqFBC, CRP, blood culture, miEi®R

Do a lumbar puncture if sepsissigsspected

Electroencephalography EEG and aB&@lentify and monitor electrographic seizures
and to monitor response ttherapy

Cranialultrasound

Other neuroimaging: CT Scan anRI

Congenital infection screen (TORSreen)

Screen for maternal substaneduse

ECG (iindicated)

= =4 4 4 48 A8 -
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Trialof pyridoxinetreatment, preferablyduringEEGnonitoring, maybe diagnosticas

well astherapeutic.

Consider inborn errors or metabolism if other causes areohetous

Measure serum lactate, ammonia and amino acid and urine organic acids,CSF and glycine levels
where facilities are availahle

DIFFERENTIAL DIAGNOSIS OF NEOSETAIRES

T

T

Jitteriness: tremulous, jerky, stimukpsovoked and ceasing with passilexion or

holding of thelimb

Benign sleep myoclonus: focal or generalized, myoclonic limb jerks that do not involve
face, occurring when baby is going to or waking up from sleep. EEG is normal; resolves by
age 46 months

Table b.1 Differentiation between jitteriness and seizures

Sign Jitteriness Seizure
Stimulus provoked Yes No
Predominant movement Rapid, oscillatory, tremor| Clonic, tonic
Movements cease when limb is helq Yes No
Conscious state Awake or asleep Altered
Eyedeviation No Yes

PRINCIPLES OF MANAGEMENT

T
T
1
1

T

9y adaNBE (GKIFG GKS o6FoeQa FANBIFe A&aABGy Sy (s o NX
Administer oxygen asecessary
Treat underlyingause

hypoglycaemia: give 10% Dextrose (D10) 2 mL/kg IV bolus, followadibienance
infusion at 68mg/kg/min (See section dmypoglycaemia)

hypocalcaemidsee section on perinatal asphyxia): give 10% calcium gluconate 0.5

Y[ k13 Lz 20SNI xmMn YAY A0GK 9/ D Y2YyAU2NAYy3I AT
extravasatioroccurs)

hypomagnesaemia (serum magnesium <0.68 mmol/L): give magnesium sulphate 100

mg/kg IVor deep IM (also use for refractory hypocalcefitic

infection: treataccordingly

Pyridoxing(50-100mgIV)canbe givento babiesunresponsiveo
conventional anticonvulsants or seek neurologiginion

After stabilization take a detailedhistoryincludingprenatalhistoryto identify risk
factors for neonatal seizures and do a detailed physixaimination.
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ANTICONVULSANTHERAPY

1
1

=
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Abort seizures with anticonvulsants.

Anti convulsantshould be given if seizures persist after correction of hypoglycaemia/
hypocalcaemia. Monitor blood sugar.

Anticonvulsants should be considered in the presence of even a single clinical §serire
Tablel5.2 and Figure 15)1

Administer Intravenouslyo achieve rapid onset of action and effective bldedels
Administer drugs to maximum dosages before introducing a sedourgl

Do not use diazepam for seizures in newborns as causes respiratory depression.
Keep duration as short as possible dependingliagnosis and likelihood ofcurrence
Monitor serum drudevels if feasible

Keep a Chart for seizure monitoring

Table 5.2: Anticonvulsant drug therapy schedule (acute treatment and maintenance)

1stline Phenobarbitone |A 20 mg/kg IV stat 2.5¢5mg/kglVororalonce

Drug Loading dose Maintenance dose

administerover 15 mins daily (or in 2 dividec
slowlypush or IM if no line dose9 beginning 1824 hr

A After 30 mins, if still seizure, give | after loadingdose
additional 10 mg/kg IV (IM)

A And if seizure after next 30mins,
give another 10mg/kg IV (IM) so
that a total dose of 40 mg/kg is
reached.

A If seizures persist or recur within {
hours move to ®line

2"line A 20 mg/kg Ik dilute with 0.9% A 2.5¢5 mg/kg IV or oral
Phenytoin sodium chloride up to 5mg/ml ang i)
give slowly oveBOminutes 9 When seizures occur
A Monitor cardiac rate and rhythm sl dnie ngwborn IS0
phenobarbitone
and blood pressure for maintenance therapy;
hypotension 1 Give phenytoin 20
_ . o _ mg/kg loading dose,
A Monitor site of administrationfor followed by
redness. maintenance dose of

1 Levetiracetam can be used befo 2-595”‘9/ kg BD,
phenytoin if available. Loading starting 12 hours after
dose 40 60mg/kg over 15 loading dose

20mins, ther20¢30mg/kg administration.
{ Start 10 mg/kg/day in 2

123



maintenance

divided
doses (via NGT possih
1 Weekly increase by-50
mg/kg/
day
1 Typical maintenance
dose 3640mg/kg/day
1 Maximum dose: 60
mg/kg/day

3 ine
Midazolam (if no

response to above drug

AReconstitutioranddilution: dilute

. May cause significant

Give200microgram/kglVover5
min followed by continuous
infusion 6@ 300microgram/kg/hr
(0.05¢ 0.2 mg/kg
IV slowly

15 mg/kg of midazolam up to a
total of 50 mlswith 0.9% sodium
chloride or 5% dextrose or 10%
dextrose.

1. 01 mL/hr =30

microgram/kg/hr.

respiratory  depression and
hypotension if injected rapidly
or used in conjunctionwith

narcotics

A Ensureconstant
observation of
respiration and
oxygenation monitoring

Clonazepantif
midazolam not

available)

Areduces the halfife of

100 microgram/kg IV push, over
2 min, repeat dose after 24 hr if
necessary.

Concurrent treatment with
phenytoin

clonazepam.
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Lidocaine (if above 2 mg/kg IV over 10 min, then A Never give with
phenytoin as concurren
intravenous infusion of
6 mg/kg/hr for 6 hr, then both thesedrugshasa

4 mglkg/hr for 12 hr, then cardiac depressargction
A 2 mg/kg/hr for 12 hr

medications ineffective)] commence infusion

DISCONTINUATION OF ANTICONVULSANTS

w After 4872 hours without seizures on maintenance dosing of anticonvulsants,
commence trial discontinuation of therapy to determine whether or not infant will
requirelonger term, outpatient anticonvulsartherapy.

w If on second line drug (phenytoin), discontinue that first. Monitor for 48 hours
and ifseizuresrecur, refbolus with loading dos andresart maintenance

w If seizures do not recur, discontinidaenobarbitone. Monitor for 4&ours.

i If seizures do not recur, newborn may be discharged home off anticonvutsenatpy.

w If seizuresdo recur then resbolus with loading dose andrestart maintenance.

DISCHARGING A NEWBORN WHO REQANRHEOONVULSANT
THERAPY

1 If newborn requires longer term, outpatient anticonvulsant therapy, the
Phenobarbital shoulthe changedto POroute. ThesamelV dosecanbe given
orally.
1 Phenytoin cannot be orally dosed with adequate serum levéisrefore, infant
must remain in the hospital if phenytoin is required for seizcoatrol
1 Any infant who has required an anticonvulsant should be observed for at least 48
hours after the last dose to ensure that seizures do reatur.
1 Have a neurology discharge policy. Monitor OFC, transfontaméiéesonography
Assess for seizures and developmental milestones on serial outpaisést

9 Assess for review by paediatric neurologist oneeessary.

=

DISCHARGEND FOLLOWP

Discharge

w Ensure parents are provided with appropriate dischatgeumentation
i Seizure emergency management plaopy of discharge summary, including types
of seizures, medications/anticonvulsants administered and felipwnformation.

Follow-up

w All babies admitted and discharged should be follow up as per protgralill depend on
cause of seizures and responsedrgatment
w Consider: specialist followp for babies discharged on anticonvulsdnigs
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| Meanate with seimure l

|

Dextrose 10% Dextrose 2mifkg balus
| Ensure TARC, IV access: Check dextrase l—.. cdDmp/dl » —rcontinuows infusion
@ Smgkgs min

|

Do ienized calcium; consider
giving 10% Caleiurm glucanate

I blood gas ionized calcium < 0.6 mmolfL and
seizures persist, repeat |.v Calcium; if no
| & | response consider 503 Magnesium Sulphate

2mifkg IV gver 510 minutes 0,2mifkg 184

Seizunes persist,
Dwentrode & Ca™ - N

Inj, Phenobarbitone 20mg/kg IV owver 20min,

IF seizures persist after 15 min consider further 10ma/kg bolus up to $0mefig

'

Phenytoin of Fosphenytain 20mgfkg PE; infuse aver 10 mins.

| Seipures persists | l.i Consider intubation and mech. ventilation

| Cangider Lidocaine or Midazalam

| Spizures persists |

3

| Consider alternate drugs

Figurel5.1:Flow chart for management of neonatal seizures
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CHAPTERS: CARE OF THE
PRETERM.OWBIRTRWEIGHT

NEWBORNS

Preterm babies are babies born before 8@mpleted weeks of gestation. They are usually small,
weighing less than 2500g at birth. Most preterm babies are more likely to have problems particularly
the smaller one, than the babies with a birthweight of 2500g or more; and those who survive are
likely to have more medical and developmental problems than normal term babies.

Infants with LBW may be small due to either prematurity or intterine growth
retardation (IUGR).

IUGR results in a baby who is small for gestational age (SGA). It is helpfldrid decide
if the baby is premature or SGA, as the management is slightly different.

CLASSIFICATION OF PREMATURE BABIES
1. Based on theibirth weight:
i.  Less than 2.5kgLowbirthweight
ii. Lessthan 1.5kgVery lowbirthweight
iii. Less than 1.0kgExtreme lowbirthweight
2. Based on gestationage:
I.  Extremely preterm: less than 28 wedB#
ii.  Very preterm: 28 weeks to less than 32 we€l&s
lii.  Moderate: 32 weeks to less than 34 WEEKS GA
iv. Late preterm: 34 weeks to less than 37 we@ks
3. Basedon weightpercentile cee appendix 6.3 foLubchenco chart)
i. Large for gestational age (LG)abies above 90percentile of their gestationadge
ii. Appropriate for gestational age (AG&babies between the I0and 90" percentile
ii.  Small forgestational age (SGA)abies less than 1percentile. Low birth
weight babies can be preterm babies or small for gestational agetbr
4. Based on clinicadtatus:
i.  Well smalbaby
ii. Sick smalbaby

HOW TO ESTIMATE THE GESTATIONAL AGE:

Often the gestational age of newborns is not clear and approximations have to be made. The
most accurate way to do this is to use a maturity cha@tis can be done by using clinical

parameters to score the newborn and utilizing standard charts like Baflséd 6 CA 3 dzNBE ¢ ®wv
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Dubowitz scores (See chapter 6 on examination of the newborn). Physical assessment of
gestational age should be done within 72hours of birth.

COMMON PROBLEMS OF PREMATURE BABIES

Small babies are prone toomplications: the smaller the baby, the higher the risk of
developing immediate and loAgrm problems. Some of the common problems are
highlighted in the Table 16. 1 below and discussed in detail in relevant section of this
guideline.

Table 16.1Common problems of preterms and management approaches

PROBLEM POSSIBLE AETIOLOGY ‘ MANAGEMENT

Respiratory Lack of surfactant --Ensure IM Dexamathasone
distress in alveoli Lung injection 6mg 12hourly x
syndrome immaturity 48hrs ( 12 hourly & doses)
for mothers GA <34 weeks
before delivery.
--Early delivery room bubble
CPAP/mechanical ventilation
--Surfactant administration,
--Aim to use IPiece resuscitator and
NOT bag and mask
Apnoea Immaturity of respiratory Close monitoring
centre Bag and mask ventilation
Investigate for any metabolic
causes
Use of medications such as caffeine
citrate or
aminophylline
Hypothermia Lack of stored suf Keep warm
cutaneous fat/brown fat See section on thermoregulation
(chapter 1%
Hypoglycaemia Inadequate glycogen store] Early initiation and sustenance of
Impaired breast feeding
glycogenolysis due to Intravenous glucose infusion/partial
immature liver parental nutrition.
Feeding Uncoordinated Feed with EBM via naso/orogastric
difficulties sucking and tube or via nifty cup
swallowing process Total /partial parenteral nutrition as
indicated
Jaundice Impaired bilirubin Adequate
metabolism due to fluid/feeds
immaturity of the liver Phototherapy
Exchange blood transfusion
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Anaemia Depleted iron Prompt commencement of iron, folic
stores Bone acid and other supplements
marrow (commence iron at 2weeks, others
immaturity when baby igeceiving >100ml/kg/day
latrogenic (repeated of enteral feeds and parenteral lipid
phlebotomy) provision is
KpYEtk]l3IKRI@D
Minimize volume of blood
per phlebotomy session
Blood transfusion as indicated
Infections Immature immune system| Handwashing/universal precaution
Prompt andudicious use of antibiotics
Necrotizing Immature Gl tract Modify feeding protocol

enterocolitis

Aggressive feeding protoc;

NPO
Nasogatric tube to decompress

Use of infant formula

Intravenous

antibiotics

Intravenous fluids
Radiological

evaluation

+/- surgical intervention

Intraventricular
haemorrhage

Immaturity of the germinal
matrix of the lateral
ventricles. Acidosis,
asphyxia, shock and blooc
pressure

fluctuations are risk factorg

Prevent risk factors.
Cranial USS and serial
OFOmeasurements

Retinopathy of
prematurity

Abnormal proliferation

of retinal vessels

More severe with
administration of
unblended 100% oxygenor

prolonged periods.

Follow guideline for ROP screening
Aim for blended @therapyand strict
monitoring with pulseoximeter
Paediatric opthamologist for early
detection and treatment

Criteria for admission/referral of preterms
Clinical conditions requiring constant monitoring, especially if <34weekbighdeight

T
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<1800g

Poorconditionat birth requiringprolongedresuscitation>5minutes,andcord PH<7.0

Respiratorydistress
Apnoea orcyanosis

Signs oencephalopathy

Jaundice

Major congenitahnomalies

Seizures

Feedingproblems
Critically illmothers
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CARE FOR STABIRETERMS OF VARIOUS WEIGHT CATEGORIES

1 This category of preterms atesually mature enough to breastfeed and maintain their
body temperature.

1 [Initiate breastfeedingvithin 30 minutesof delivery(their mothersusuallyneed
additional support for exclusiviereastfeeding).

1 Follow the guidelines for routine care wéwborns (Chaptes)

1 Before discharge assess ability to feed, check temperature and assess for sgpsf

1 Arrange neonatal follovup within 1 week to monitor growth, feeding ateimperature

1 Follow the guideline for routine care néwborns.

1 Commence early breastfeeding within 30minglefivery

1 Keep baby warm and commence KMC immediately. Monitor temperathcfly

1 Review the infants at least twice a day to assess feeding qrdsence of any danger
signs. If any of these signs is present, baby should be treatedptly.

1 Check blood glucose, oxygen saturation and preudsttions

Infants with a birth weight 015009

Most of the babies in this category will require more support. Aim to treat them in Level 3
centres if no adequate expertise in the Level 2 centre.

In addition to basic care, the following should be done as indicated:

1 Early commencement of bubble CPgeferably frombirth

1 Keep baby warm. Nurse in an incubator and commence early intermittent KMC even
with the incubator.

1 Check blood glucose and correct#f5mg/dl.

1 Setup an IV line and put up a glucose infusion (5% (for less than 1000g) or 10%
Dextroselvater (See Chapter 18Add early amino acid (trophamine or other specific
solutions for newborns) from first day biffe.

1 Commenceral colostrumbuccalswabbingwithin first 6 hoursof birth evenif babyison
IVfluids. Counsel mother prior tdelivery that colostrum will be needed within 6 hours of
birth.

1 Commence intravenous antibiotics empirically using the sepsis protocols afterda

culture has been taken and pending tesults.

Minimal handling except when necessary

Ensure close monitoring for thHellowing:

i Temperature

i Respiratory difficulties, Apnoea or respiratalgtress

i Jaundice

i Feeding

.

1

|

= =4

Oxygensaturation
Bloodglucose
Signs ofnfection
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i Fluid input/output (keegnput/output chart)
(See appendices 10.1 and 10.2 monitoring charts)

1 The following should also m®nsidered

i Use of early prophylactic theophylline (caffeine citrate) or aminophylline (if caffeine

not available) for apnoea of prematurity frolirth.

i Routine trandontanelle scan within first week tife.

i Early initiation of enteral feeding (trophieeds).
91 Psychosocial support for the mothand herfamily (family centered newborn care).
T t NBY23GS RS@St2LISydalrfte adzZJdR2NIASBS OFNB G2
1 Promptmanagement of specific medicadnditions.

This category of preterms <1500g should be managed in
secondary facility level ONLY if a paediatrician is available

and supporting facilities are available. Otherwise, they
should be referred to a specialized centre in kangaroo
mother care position for speialized care.
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CHAPTER:
THERMOREGULATION AND
KANGARORMOTHERCARE

Maintaining a neutral thermal environment is one of the key physiologic challenges that a
newborn must face from immediately after delivery. Newborn babies can drop their body
temperature very quickly, even within minutes. They must be kept warm from theemt of

birth, during their time in the labour ward and when transferred to the nursery to maintain the
Aol NY @KL AY

Even minimal drops in temperature increase the likelihood of mortality. It has been noted that
mortality increased by approximately &0 for every degree celsius decrease in observed
axillary temperature, and that relative risk of death ranged from 2 to 30 times for moderate
hypothermia, increasing with greater severity of hypothermia.

Normal axillary temperature range in the newborn 65837.5°C.

HYPOTHERMIA

This is defined by WHO as axillary temperature that is lower than the normal temperature of 36.5
°C.

Grading of hypothermia

WHO temperaturegrading

T NOrmali------ oo e e 36.9G37.5C
1 Mild hypothermia(coldstress): 36°C-36.4°C
1 Moderatehypothermia:---------=-==-=-mmnmmmmcmmmmmm e 32°C-35.9°C
1 Severe hypothermia (neonatedldinjury)---- <32°C
ENCGRADING

1 Normalrange(green zone) --36.5°C¢ 37.5°C

9 Cautionaryrange(yellow zone}-------------- -35.5°G 36.4°C

1 Dangersign(Red Zone} <35.5°C or >37.5°C

Four main ways newborns lose heat
Heatlossinnewborh & NJ LIART YR | ySgo62NYy o6loeéQa GSyYLSt
born. Newborns lose heat through four main mechanisms as shown in Figure 16.1 and Table 16.1:
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Convection Evaporation

Radiation

I' 1
41y
1
[

Py 4

Conduction

Figure 17.1Mechanism®f heat loss in the newborn

Table 17.1 Four mechanisms of heat loss in newborns

\ Method of Heat Loss Prevention

Evaporation: Heat loss when water
SOILRNFGSa FTNBY
skin (e.g. wet baby)

Immediatelyafter birth dry baby with a clean,
pre-warmed, dry cloth and then wrap in another
dry warm cloth. Always remember to change the
wet cloth!

Conduction: Direct heat loss to solid
surfaces on which the patient
lies/come in contact (e.gold
mattresses, weighing scale)

tdzi GKS o6loée 2y GUKS Y

first 30 min or on a warm surface, delay weighin
if room too cold.

Place a light, dry material in the weighing scale

and zero the scale.

Convection: Heat loss due to air
currents (drafts) moving heat away
from the skin/body. (e.g., exposure to
draught)

Close the windows, switch off fans and air
conditioners and, if circumstances permit,
wait for the room to warm up to 25°C before
performing a Caesarea®ction;

or receive and resuscitate babyan
adjourning room if possible.

Radiation: Heat loss via
electromagnetic waves from skin to
surrounding cooler surfaces (e.g. cold
surroundings windows or walls)

Provide a warm, draught free room for delivery (
neonatal ward; at least 25°C.

Common Causes of hypothermia in the SCBU

A Coldenvironment/room

A Wet or nakedbaby

A Cold linen

A Transportation without propeprecaution
A Procedures without thermglrotection
A Early bath (delay bathing for 2urs)
A Early weighing (before ming

A  Sepsis

A Prematurity

A Hypoglycaemia

A Hypoxia

A

Major congenital defects (for exampgmstroschisis, omphalocele, neural tutefects)
134



Symptoms and Signs of Hypothermia

Low body temperatur¢hypothermia) may be caused by exposure to a cold environment (low
ambient temperature, cold surface, or draught), or the baby may be wet or udiessed for

age and size.

The body cannot function well when it is cold as it needs a thermoneutral envingiame
Hypothermia can cause increased oxygen demand and high energy consumption resulting in
diverse complications based on severity. Symptoms and signs include:

i Bluish discoloration of extremitigacrocyanosis)

i Cold extremities and mottleskin

i Reduced activityléthargy/ weak cry

i Sluggish and inactiveeonate

i Poor feeding, failure to gawveight

i Irregular and slovioreathing

i Respiratory distress, hypoxia, metabolic acid@giapea,

i Hypoglycaemia, intraventricular haemorrhage, BHock

i Pulmonay haemorrhage, severe bradycardia, neonatal cold injury deaadh.

Place all very premature babies <32 weeks gestation age in a plastic bag immediately after
birth without drying, and ensure the radiant warmer is already on, with the head of the baby
kept free from the plastic See Figure 17This prevents heat loss. Remagyastic wrap in

the SCBU once temperature is controlled (38/53°C), and nurse in KMC or in an incubator.

Normal axillary temperature in neonates range from
36.5°C to 37.5°C. Every effort must be made to keep a
baby's temperature within this normal range as
temperature below 36°C is an independent risk factor for
death in newborns. And for each degree reduatiothis
risk of death worsens.

prevent heat loss.
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Table 172: Methods used to treat hypothermia

SEVERITY OF HYPOTHER METHODS USED

Mild Hypothermia 9 Skinto-skin contact, in a warm room (at le&&°C).
i Place cap on newbormead
1 Cover mother and newborn with warbiankets
Moderate Hypothermia 9 Under a radianheater
1 In a prewarmedincubator
1 if the newborn is clinically stablskinto-skin contact
with the mother can be used in a warm room (at least
25°C)
Severe Hypothermia 1 Using a preavarmed incubator (temperature should be

set at 1 to 1.5°C higher than the body temperatwaedl
aK2dZ R 6S | R2dzZAGSR Fa (K
increasesWarm |V fluid, warm gastric lavage and
bladder irrigation.

I Aim to rewarm at rate of 0% perhour

1 If no equipment is available, skin-skin contact or a
warm room or cot can based

Prevention of Hypothermia

A. The 10 Steps of War@hain:

The newborn baby, particularly premature infant loses heat more easily as they cannot
regulate body temperature efficiently. The WHO recommended a set of interlinked
procedures to be taken dtirth and during few hours after birth to minimize heat loss; this is
OFftt SR GKS agl NY OKIAYyEY

Table173¢ Sy adSLJA 2F GKS a2 NY /KFEAYyé¢ ol RFLIWGSR

S/n  Steps Procedures

1 Warm 1 The temperature of the delivery rooshould be at least
Delivery 25°C, free from the drafts from open windows, doors, ¢
environment fans.

1 Supplies needed to keep the newborn warm shdagdd
prepared ahead dime.

1 Adults should never determine the temperaturetbé
delivery room according to theaomfort.

2 Immediate drying 1 Immediately dry the newborn after birth with a dry

towel or cloth to prevent heat loss frogvaporation

1 For very preterm babies <32 weeks GA, uselbar
plastic wrap fronbirth
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3

Skinto-skin contact |

=a |=2 =2 =8

Breastfeeding

Postpone weighing

and bathing
|l
)l
Appropriate 1

clothing/blanket

Mother and newborr |
together

Warm transportatior

)l
il
Warm assessment
(if newborn not q

skin
to-skin with mother) ¢

While the newborn is beindried, place onth& 2 (1 K S
abdomen (skin teskin contact) to prevent heat loss.
Cover the newborn with a second towel and puap

on the head to prevent hedobss.

Leave the newborn skito-skin on the mother and keep
covered.

Newborns should bencovered as little as possible
during assessments amaterventions.

Newborns can be maintained in skimskin contact with
the mother:

while she is being attended to (placemtlivery,
suturing)

during transfer to the postnatal unit, recovemyom
during assessments and initinterventions

for the first hours aftebirth

Initiate as soon as possible, preferably withim3@utes of
birth.

Weighing can be done following the period of
uninterrupted skinto-skin contact and the firdeed.
Place a warm blanket on tlezale.

Bathing the newborn soon after birth causes a drop in
the body temperature and may propagdtgpothermia
andhypoglycemia.

Bathing should be delayed for at least&gursafter birth.
Newborns should be well wrapped with a cap and
appropriateclothing.

Keep mother and newborn together 24 hours a day
(roomingin), in a warm room (at leag5°C).
Newborn should be fed odemand.

Skinto-skin (KMC) can be used to rewarmeavborn
experiencing mild to moderateypothermia.

Keep newborn warm while waiting for transportation
(unless otherwisadvised).

Dress the newborn andrap in blankets if a transport
device iused.

WHO advocates babies be transported in KMC positior
oncefeasible.

Lay on a warm surface in a wargom.

Put under an additional heat source @scessaryi.e.
radiantwarmer).

Utilize servocontrol if on radiant warmer for >10 minute
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10 Training and raising § Alert health care providers and families to the rigks
awareness hypothermia andhyperthermia.

1 Teach the principle of thermakotection ofthe
newborn.

1 Provide on the job training and supervised practee
ensure that the 10 steps of the warm chain become pa
the routine care of the newborn.

1 Demonstrate and provide supervised practicetiom
appropriate use oéquipment for low birth
weight/preterm newborns.

Supportive care while treating hypothermic newborn

1 Continue breasteeding.

If infant too weak give expressed breast milk by cup or oro/nasogashec
Assess foinfection.

Monitor oxygensaturation and heartate.

Monitor glucose.

Measure axillary temperature every 30 mins till it reacB65C.

Watch forapnoea.

= =4 =4 4 4 =2

B. Kangaroo MotheCare

YEYIFENR2 az20KSNJ / F NS oYa/ 0 A& & ddKskin critasitt @ = LINJ
between the mother (or substitute) and her low birthweight/premature infant, both in hospital

and after discharge, until at least the 40th week of postnatal gestation age, ideally with
exclusive breastfeeding and proper follazl J¢ @

KMC transfers heat froomother to newborn by conduction. Some of the advantages of KMC
are prevention of hypothermia, promotion of exclusive breastfeeding, reduction of neonatal
infections and early hospital discharge.

Figure 17.3A mother with baby in KMC position
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Eligibility For KMC

a) Mothers/Caregivers

All mothers/caregivers can do KMC. The person should:

1 be willing to doKMC,

1 be available all the time to provide the careeded,
1 bein goodhealth,

1 be supported by théamily andcommunity.

b) Newborns

1
1
1

The baby must be stable and able to breathe ows
The baby must be free of |Hifareatening disease. Please note ttodlowing;

The ability to coordinate sucking and swallowing is not essential for KMC; other methods of
feeding can be used until the baby dameastfeed.

KMC can begin at birth, after initial assessment and any basic resuscitation as may be
required.

Babies under phototherapy may be evaluated to receive intermitkdiC

KMC can be initiated in a baby whmtberwise stable but may still be on intravenous fluids,
tube feeding and/ ooxygen.

Components of KMC
KMCposition

1.

To position the baby, ensure that:

Y2UKSNRBareOKS &G A&

baby is naked except for hat/cap, socks drapers

baby is upright (witlskinto-a { Ay 02y Gl Ol A 0GK GKS Y2dnKSND
in frog-like posture

mother support the baby with hemands

the baby is strapped to the mother using KMC wrap caliesrnative.

GKS G2L3 2F GKS ¢ NI L) A a boitpmRsSuddediukder il @@ @& S|+ |

buttocks.

GKS 0loédQa Fo0R2YSy Aa yzifreé2yaidNAROGSR | yR
the wrap is securelfied

the mother wears her top with frombpening
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Figure 174: How to put a baby in KMC position

Monitoring of the Baby on KMC

Babies must remain in KMC position throughout the day except when mother is showering,
going to the convenience or cooking with firewood. The following should be monitored while
on KMC:

i Temperature

breathing patternheart rate and general wellbeing of tihaby.
Weight

dailyfeeds.

Treatment

= —a —a -1

2. KMCNutrition

Breast milk is the best food for preterm/LBW infants and early, exclusive breastfeeding is
the best method of feeding. Breast milk is the food recommended for feeding
preterms/LBW (Except there is a medical indication for breastmilk substitute).

Mothers slould be supported to breast feed exclusively

Mothers whose babies require feeding by alternative methods should be taught how to
express breast milk.

3. KMC support

Mothers of preterm infants need a lot of physical and emotional support, which can be
provided through encouragement, reassurance and by listening to their worries and
concerns.

It is very important to explain and demonstrate to the mother until she is motivated and
confident to try the kangaroo position. Assist the mother with positioning andifegénd

give emotional support.

There is a great need to engage early the husbands and other major stakeholders such
ascthe grandmothers and other relations to ensure optimal physical and psychological
support for them.
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