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NATIONAL GUIDELINE FOR NEWBORN CARE 
 

FOREWORD  
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 under- five deaths. 80% of these deaths are 
caused by complications related to prematurity, birth asphyxia and infections, most of which are 
preventable and treatable. Under-five 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 births.  
 
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 health system.  
 
Much attention is currently channeled towards the primary level of care through άthe Essential 
Newborn Care Courseέ program with its' well structured, blended training package, while the 
άComprehensive and Advanced Newborn Careέ, has no structured national guideline that clearly 
outlines services that are to be delivered at referral levels of care. This National Guideline for 
Comprehensive Newborn Care 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 strengthen policies 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" at secondary facilities and the more advanced Neonatal 
Intensive Care Units at selected tertiary facilities. The National Strategic Health Development Plan 
(NSHDP Il) (2016τ2021) reaffirms the necessity of comprehensive, advanced newborn care at 
referral levels.  
 
I 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. I recommend this National Guideline to all, as a tool to support achievement of reduction in 
neonatal mortality.  
 
 

Dr. Osagie Ehanire, MD, FWACS 
Honourable Minister for Health 
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LIST OF ABBREVIATIONS   
AAP 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 Continuous Positive Airway Pressure 

BCS Blantyre Coma Scale 
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BPD Bronchopulmonary Dysplasia 

BP Blood Pressure 

BW Birth Weight 

CH Congenital Hypothyroidism 

CCH Central Congenital Hypothyroidism 

CHD Congenital Heart Defect 

CHEWs Community Health Extension Workers 

CLD Chronic Lung Disease 

CMV Cytomegalovirus 

CO2 Carbon dioxide 

COVID-19 Corona Virus Disease of 2019 

CPAP Continuous Positive Airway Pressure 

CRP C- Reactive Protein 

CRT Capillary Refill Time 

C/S Caesarean Section  

CSF Cerebrospinal Fluid 

CTG Cardiotocography 

CVP Central Venous Pressure  

CXR Chest X-ray 

DCT 5ƛǊŜŎǘ /ƻƻƳōΩǎ ¢Ŝǎǘ 

DDH Developmental Dysplasia of the Hip 
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DIC Disseminated Intravascular Coagulopathy 

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 B Streptococcus 

GCS Glasgow Coma Scale 

G6PD Glucose-6-Phosphate Dehydrogenase Deficiency 

GIR Glucose Infusion Rate 

HAI Healthcare Associated Infection (Hospital Acquired Infections) 

HAART Highly active antiretroviral therapy 

HBB Helping Babies Breath 

HBIG Hepatitis B Immunoglobulin 

HBsAg Hepatitis B Surface Antigen 

HCP Healthcare practitioner 

HCWs Healthcare workers 
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HFNC 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 

IU International Unit 

IUGR Intrauterine growth restriction/retardation 

IV Intravenous 
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L Litre 
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MMOL Millimole 

MOsm MilliOsmole 

MPDSR Maternal and Perinatal Death Surveillance and Response 

MRI Magnetic Resonance Imaging 

MTCT Mother to Child Transmission 

NAITP Neonatal Alloimmune Thrombocytopaenia 

nCPAP Nasal Continuous Positive Airway Pressure 

NEC Necrotizing enterocolitis 

NG Nasogastric 

NGT Nasogastric tube 
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NiENAP Nigeria Every Newborn Action Plan 

NNJ Neonatal jaundice 
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NPI National Programme on Immunization 
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NVP Nevirapine 

NYI Newborn and young infant 
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PaCO2 Partial Pressure of Carbon dioxide 

PaO2 Partial Pressure of Oxygen 
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PSBI Possible Severe Bacterial Infection 

PT Prothrombin Time 

PTT Prothrombin Time Thromboplastin 

QI 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 
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SB Serum Bilirubin 
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UVC Umbilical vein catheter 
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VLBW Very Low Birth Weight 

WHO World Health Organization 
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CHAPTER 1: INTRODUCTION 
 

STATUS OF NEWBORN CARE IN NIGERIA 
Each year in Nigeria, over seven million babies are born, of which about 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 under- 5 mortality, with the leading causes of death being 

complications related to prematurity, birth asphyxia, and infections. (Figure 1.1A (MCEE,2015) 

and 1.1B (VASA,2019) 

 
 

Data source: WHO and Maternal and Child Epidemiology Estimation Group (MCEE) 2015 data.unicef.org; Nigeria Every Newborn Action 
Plan, 2016. 

Figure 1.1A: Causes of child and neonatal mortality 
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(Physician-coded and expert algorithm verbal autopsy for causes of 722 neonatal (0-27 days) deaths 
in Nigeria, 2013-2018 (weighted data) 

 

                                                                                      Nigeria 2019 Verbal and Social Autopsy Study Main Report 

Figure 1.1B: Causes 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 post-neonatal under-5 mortality of 2.7 percent per year (FMOH NiENAP 
2016). 
 
As part of measures to improve newborn health in Nigeria, the Essential Newborn Care Course (ENCC) 
was introduced in 2008 by the World Health Organization (WHO) through a National Training of 
Trainers course. ENCC is a set of evidence-based, high impact, cost effective interventions and 
standards that will enable health care workers to give quality care to the baby during childbirth and 
postnatal period. Implementation of other training packages with varying methods and approaches 
necessitated a process of adaptation and harmonization of all the ENCC training packages, as several 
trainings were being conducted though not at scale. These ENCC packages that were harmonized and 
άōƭŜƴŘŜŘέ to form the National ENCC for Nigeria include the WHO generic ENCC materials, Save the 
/ƘƛƭŘǊŜƴΩǎ άwŜŦŜǊŜƴŎŜ ¢ǊŀƛƴƛƴƎ aŀƴǳŀƭ ŦƻǊ bŜǿōƻǊƴ /ŀǊŜέ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ άIŜƭǇƛƴƎ .ŀōƛŜǎ {ǳǊǾƛǾŜέ 
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 Honourable Minister of Health, Prof Isaac F. Adewole. Subsequently, a review and incorporation 
of new evidence for the modules was done from 2018, which led to the current FMOH ENCC second 
edition 2019. The modules of the course presently address the following: resuscitation at birth 
(Helping Babies Breathe (HBB) to prevent asphyxia); Essential Care for Every Baby (ECEB); Essential 
Care for Small Babies (ECSB); and treatment of Possible Severe Bacteria Infection (PSBI) when referral 
is not possible. 
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RATIONALE FOR THE GUIDELINE 
The major need for ǘƘƛǎ ƎǳƛŘŜƭƛƴŜ ƛǎ ǘƻ ǎǘŀƴŘŀǊŘƛȊŜ ƴŜƻƴŀǘŀƭ ŎŀǊŜ ƛƴ ǘƘŜ ƴŀǘƛƻƴΩǎ ǎŜŎƻƴŘŀǊȅ ŀƴŘ 
tertiary institutions where comprehensive and advanced newborn care services are provided. It is a 
step beyond the ENCC package and guideline for use in primary health centres that address only basic 
newborn care. 
 
This guideline is also in response to one of the thematic areas of the Nigerian Every Newborn Action 
Plan (FMOH NiENAP, 2016) that seeks to strengthen comprehensive newborn care in all secondary 
and tertiary institutions; 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 at birth for all newborns including those of low birth weight. 

¶ Provide neonatal resuscitation for all those who need it. 

¶ Provide emergency assessment and treatment for small and sick newborns. 

¶ Understand which newborn requires referral and safe transport. 

¶ Understand common clinical problems of the sick and small newborns especially 
prematurity and its complications, asphyxia, sepsis and neonatal jaundice. 

¶ Counsel families on common problems arising in this age group. 

¶ To introduce quality improvement in their facilities. 

¶ Know how to use and maintain equipment necessary for the care of newborns. 
 

TARGET AUDIENCE/USERS 
The guideline is designed for use by health workers in secondary and tertiary health facilities across 
the nation. Target users include health workers at public, private hospitals and faith- based institutions 
that have the capability and expertise to offer comprehensive and advanced newborn care. 

 

STRUCTURE OF THE GUIDELINE 
The guideline is structured to address major areas of newborn care and is presented in sections. The 
initial sections are centered on the status of newborn care in the country; triaging and transportation 
of the newborn; and some basic physiologic processes in the newborn. 
 
This is followed by sections on specific clinical guidelines on asphyxia, prematurity, oxygen use, respiratory 
support with the bubble CPAP, neonatal jaundice, neonatal sepsis; with guidance on newborn  technologies and 
equipment use integrated; while the later sections are on common procedures in the newborn; 
congenital /surgical newborn emergencies; guidance for discharge/follow up; and appendices. 
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CHAPTER 2: SUMMARY OF WHO 
STANDARDS FOR NEWBORN 
QUALITY IMPROVEMENT (WHO: 
SEPTEMBER 2020) 

  

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 (WHO Standards 2020). They provide 
a resource for policy-makers, 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 health services. 
 

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

Quality statements 

A. CARE FOR ALL NEWBORNS 

1.1 All newborns receive care with standard precautions to prevent health care-associated 
infections, including implementing additional measures required during outbreaks and 
pandemic situations. 

1.2 All newborns are assessed immediately while receiving essential newborn care. 

1.3 All newborns at risk are correctly identified as soon as possible after birth or on presentation 
to the health facility and receive additional care. 

1.4 All referred newborns are triaged, promptly assessed for danger signs or injuries to 
determine whether they require resuscitation and to receive appropriate 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 guidelines of the WHO Expanded Programme on Immunization. 

1.7 All newborns are given vitamin K according to WHO guidelines. 

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

1.9 All newborns are screened for evidence of maltreatment, including neglect and violence, and 
receive appropriate care. 

STANDARD 1: 
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1.10 All newborns are assessed for congenital abnormalities, managed appropriately and referred 
in a timely manner. 

1.11 All newborns whose gestational age is unknown are assessed with an appropriate tool for 
scoring gestational age. 

1.12 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 of antibiotics. 

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

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

1.15 All newborns at risk for tuberculosis and/or HIV infection are correctly assessed, investigated 
and managed appropriately according to WHO guidelines. 

1.16 All newborns at risk of impaired metabolic adaptation associated with asphyxia, small-for- 
gestational age and maternal diabetes are assessed to identify and manage hypoglycaemia. 

B. CARE FOR SMALL AND SICK NEWBORNS  

B1. Care for respiratory conditions 

1.17 Small and sick newborns are assessed for signs of respiratory compromise, and a neonatal 
pulse oximeter is used to detect hypoxia or hyperoxia and to guide administration of 
supplemental oxygen according to WHO guidelines. 

1.18 Preterm newborns born at or before 32 weeks of gestation who require respiratory support 
are given between 21% (air) and 30% oxygen, and the need for increasing oxygen 
concentrations is reviewed to ensure oxygen saturation between 90% and 95%. 

1.19 Small and sick newborns who require supplemental oxygen therapy receive it safely through 
appropriate neonatal equipment, including neonatal nasal prongs, low-flow meters, airς 
oxygen blenders, humidifiers and a pulse oximeter. 

1.20 Small and sick newborns are assessed and managed for apnoea, and preterm newborns are 
managed to prevent apnoea according to WHO guidelines. 

1.21 Newborns with respiratory distress are treated with continuous positive airway pressure as 
soon as the diagnosis is made, according to WHO guidelines. 

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

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

B2. Nutritional support for newborns 

1.24 Small and sick newborns are fed appropriately, including assisted feeding with the ƳƻǘƘŜǊΩǎ 
own 
milk when possible, according to WHO guidelines. 
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1.25 Small and sick newborns who cannot tolerate enteral feeding or for whom enteral feeding is 
contraindicated are provided with parenteral nutrition in correct amounts and composition 
according to standard guidelines. 

1.26 All newborns of HIV-infected mothers are fed appropriately according to WHO guidelines. 

1.27 All very-low-birth-weight newborns are given vitamin D, calcium, phosphorus and iron 
supplements according to WHO guidelines. 

B3. Care for other conditions 

1.28 All newborns are routinely monitored for jaundice; bilirubin is measured in those at risk and 
treatment initiated in those with hyperbilirubinaemia according to WHO guidelines. 

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

1.30 Small and sick newborns at risk for neonatal encephalopathy receive early evaluation, close 
monitoring and appropriate management according to WHO guidelines. 

1.31 All newborns are assessed and managed for anaemia, including for causes of haemolytic 
disease of the newborn. 

1.32 Small and sick newborns at risk of necrotizing enterocolitis are assessed and managed 
according to WHO guidelines. 

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

1.34 Small and sick newborns at risk of intraventricular haemorrhage are assessed and managed 
according to standard guidelines. 

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

B4. Clinical monitoring and supportive care 

1.36 Small and sick newborns, especially those who are most seriously ill, are adequately 
monitored, appropriately reassessed and receive supportive care according to WHO 
guidelines. 

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

1.38 Small and sick newborns who cannot tolerate full enteral feeds are given intravenous fluids 
containing glucose or safe, appropriate parenteral nutrition; fluids are administered through 
an infusion pump and a neonatal burette, the volume is recorded, and the intravenous site is 
checked with other routine observations. 

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

1.40 All small and sick newborns are assessed routinely for pain or symptoms of distress and 
receive appropriate management according to WHO guidelines. 

1.41 Small and sick newborns have access to appropriate palliative care. 

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 their newborn. 

 

The health information system enables 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, standardized, up-to-date 
medical record, which is accessible 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 quality improvement. 

2.3 Every health facility has a mechanism for collecting, analyzing and providing feedback 
on the newborn services provided and the perceptions of families of the care 
received. 
 

 

Every small and sick newborn with a condition or conditions that cannot be managed effectively 
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 referral receives appropriate pre-referral 
care, and the decision to refer is made without delay. 

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

3.3 For every newborn referred or counter-referred within or between health facilities, 
there is appropriate information exchange and feedback to relevant health care staff. 

3.4 Every health facility that provides care for small and sick newborns has been 
designated according 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 and guidelines. 

3.5 Newborn transfer services provide safe, efficient transfer to and from referral 
neonatal care by experienced, qualified personnel, preferably specialist transport 

STANDARD 3: 

STANDARD 2: 
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teams, in specialist transport vehicles. 

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

 

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 supported throughout the care pathway. 

Quality statements 

4.1 !ƭƭ ŎŀǊŜǊǎ ƻŦ ǎƳŀƭƭ ŀƴŘ ǎƛŎƪ ƴŜǿōƻǊƴǎ ŀǊŜ ƎƛǾŜƴ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƴŜǿōƻǊƴΩǎ 
illness and 

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 other staff. 

4.3 All carers ŀǊŜ ŜƴŀōƭŜŘ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ŀŎǘƛǾŜƭȅ ƛƴ ǘƘŜ ƴŜǿōƻǊƴΩǎ ŎŀǊŜ ǘƘǊƻǳƎƘ ŦŀƳƛƭȅ-
centred care and kangaroo mother care, in decision-making, in exercising the right to 
informed consent and in making choices. 

4.4 Carers of small and sick newborns and staff understand the importance of nurturing 

ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ƴŜǿōƻǊƴΣ ǊŜŎƻƎƴƛȊŜ ŀƴŘ ǊŜǎǇŜŎǘ ǘƘŜ ƴŜǿōƻǊƴΩǎ ōŜƘŀǾƛƻǳǊ ŀƴŘ 
cues, and 

include them in care decisions. 

4.5 All carers receive appropriate counselling and health education about the current 
illness of the newborn, transition to kangaroo mother care follow-up, community 
care and continuous care, including early intervention and developmental follow-up. 

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

 

bŜǿōƻǊƴǎΩ ǊƛƎƘǘǎ ŀǊŜ ǊŜǎǇŜŎǘŜŘΣ ǇǊƻǘŜŎǘŜŘ ŀƴŘ fulfilled without discrimination, with preservation of 
dignity at all times and in all settings during care, transport and follow-up. 

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 
ƴŜǿōƻǊƴΩǎ 

rights to health and health care. 

5.3 All newborns and their carers are treated with respect and dignity, and their right to 
privacy and confidentiality is respected. 

STANDARD 4: 

STANDARD 5: 
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5.4 All newborns are protected from any physical or mental violence, injury, abuse, 
neglect or any other form of maltreatment. 

5.5 All newborns have their birth registered and have an identity. 

5.6 All newborns who die and all stillbirths have their death registered. 
 

 

 

All small and sick newborns are provided with family-centred developmental supportive care 
and follow-up, and their families receive emotional and psychosocial support that is sensitive 
to their needs and strengthens their capability. 

Quality statements 
6.1 All small and sick newborns stay with their carers, with minimal separation, and the 

role of carers is recognized and supported at all times during care, including 
rooming-in during hospitalization. 

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

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

6.4 All families receive care in an environment in which their socioeconomic, emotional 
and cultural needs are respected and supported. 

6.5 All small and sick newborns receive appropriate, coordinated developmental follow-
up with minimal disruption to family life and routines. 

 

For every small and sick newborn, 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 All small and sick newborns have access to a sufficient multidisciplinary workforce, 
including health professionals, allied health and support staff, at all times according 
to standard levels of care. 

7.2 Health professionals and allied health and support staff have appropriate skills to 
support the health and the psychological, developmental, communication and 
cultural needs of newborns and their families. 

7.3 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. 

7.4 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 an environment for continuous quality improvement. 

STANDARD 6: 

STANDARD 7: 
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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, secure, well-maintained, organized 
physical environment that is appropriately designed to provide kangaroo mother 
care and family- centred care according to standard levels. 

8.2 Water, sanitation, hand hygiene and waste disposal facilities are easily accessible, 
functional, reliable, safe and sufficient to ensure strict infection control and meet the 
needs of newborns, carers and staff. 

8.3 Equipment designed specifically for the medical care and developmental and 
emotional support of small and sick newborns is available at all times. 

8.4 Adequate stocks of medicines and medical supplies specific for small and sick 
newborns are available for routine care and for management of complications. 

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

8.6 In humanitarian and 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 recovery plans. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STANDARD 8: 
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CHAPTER 3: LEVELS OF 
NEONATAL CARE IN NIGERIA 

 

Classification of newborn care services is key to improving neonatal survival, as this offers the 
opportunity of enhanced referral of high-risk patients to higher-level centres, with the 
appropriate resources for complexity of care. Each level of care reflects the minimal 
capabilities, functional criteria, human resource, expertise and provider type required. 

¢ŀōƭŜ оΦмΥ ²IhΩǎ ƭŜǾŜƭǎ ƻŦ ƴŜǿōƻǊƴ ŎŀǊŜ ǿƛǘƘ ƛƴǘŜǊǾŜƴǘƛƻƴǎ 

 
THE CLASSIFICATION OF LEVELS OF NEWBORN CARE IN NIGERIA: 

1. Level 1: Basic care available at Primary Health Care facilities 

2. Level II: Specialty care available at Secondary Health Care facilities (General Hospitals, some 
Faith-based mission hospitals, and some Private health facilities) 

3. Level IIIa: Subspecialty intensive care available at Tertiary Health Care facilities (University 
Teaching Hospitals, Federal Medical Centres, some General Hospitals, Faith-based mission 
hospitals and some Private facilities that offer specialist residency training and tertiary 
care services) 

4. Level IIIb: Subspecialty intensive care, same as IIIa, but Regionalized with further 
specializations; and often more expensive equipment to offer highly specialized care. 

 

Level I: 
Level I facilities entail care at the Primary Health Centre level, and should have: 

¶ A newborn resuscitation corner, a well newborn nursery and a post-natal ward where 
basic resuscitation such as Helping Babies Breathe and immediate post-natal care 
(Essential Newborn Care) can be provided to neonates who are low risk. 

¶ They should have the capacity to perform neonatal resuscitation at every delivery 

and to evaluate and provide routine postnatal care for healthy newborn. 
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¶ Delivery of intermittent positive pressure ventilation using bag and mask should be 

available by skilled personnel who have undergone the modified ENCC training. 

¶ /ŀǊŜ ŦƻǊ ǇǊŜǘŜǊƳǎ җ мулл Ǝ ǿƘƻ ŀǊŜ ǇƘȅǎƛƻƭƻƎƛŎŀƭƭȅ stable. 

¶ Stabilize newborns who are less than 1800g prior to referral. 

¶ Identify danger signs in ill babies and offer the first ENCC recommended care and 

refer for advanced care. 

¶ Have a KMC corner or to have dedicated postnatal beds for KMC for care of 

preterms weighing 1800-2000g. 

¶ Human resource: Personnel include skilled birth attendants like CHEWs, 

Nurses, Midwives, Medical officers, and Supervisory specialist.  At least one 

skilled nurse has to be available round-the-clock for neonatal care per shift. 

One clinician, skilled in neonatal care, is required to oversee the clinical care. 

Doctors and nurses posted in maternity unit, newborn and postnatal should be 

trained prior to starting the unit and then receive ongoing trainings and 

mentorship. 

Level II: 
Care in a specialty-level facility such as General and Cottage hospitals should: 

¶ Be reserved for stable or ƳƻŘŜǊŀǘŜƭȅ ƛƭƭ ƴŜǿōƻǊƴ ǿƘƻ ŀǊŜ ōƻǊƴ ŀǘ җол ǿŜŜƪǎΩ 
ƎŜǎǘŀǘƛƻƴ ƻǊ ǿƘƻ ǿŜƛƎƘ җ мрллƎ ŀǘ ōƛǊǘƘ ǿƛǘƘ ǇǊƻōƭŜƳǎ ǘƘŀǘ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜǎƻƭǾŜ 
rapidly (baby is not anticipated to need subspecialty-level services on an urgent 
basis). 

¶ Have a warm, well-lit delivery room with well-equipped newborn resuscitation table, 

pulse oximeters, standard special care newborn unit and a KMC room. 

¶ Have skilled birth attendants capable of providing neonatal resuscitation with 

needed additional persons at every delivery. 

¶ Have the capacity to manage a sick newborn on an interim basis until the ƴŜǿōƻǊƴΩǎ 

condition improves or the newborn can be transferred to a higher-level facility. 

¶ Have facility for newborn transfer such as minibuses or ambulances to safely 

receive and transfer newborns. 

¶ Be able to identify which danger signs cannot be managed at that level for quick 

transfer to a tertiary centre. 

¶ Be able to deliver intermittent positive pressure ventilation using appropriate size d 

bag and mask by experienced personnel who have undergone the full ENCC training. 

¶ Be able to deliver continuous positive air way pressure ventilation. 

¶ Have personnel such as Paediatrician, Nurses, Midwives, Biomedical 

engineers (or technician). 

¶ Have laboratory facilities and personnel available to support ongoing care as 

well as to address laboratory emergencies that might include blood transfusions. 

¶ Care provided at this level includes: 

V Monitoring of sick newborns 
V Kangaroo mothercare 
V Administration of oxygen 
V Management of hypothermia/KMC 
V Management of hypoglycaemia 
V Phototherapy for jaundiced newborns 



---National Guidelines for Comprehensive Newborn Care---    

24 
 

November 2021 | First Edition 

 

 

V Feeding babies via alternate feeding methods 
V Provide non-invasive respiratory support with CPAP 

 

¶ Human Resource: Availability of round-the-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 available, there 
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 do a ward 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 on-going mentorship. 

 

Level IIIa: 
Designation of level IIIa care should be based on clinical experience, increasing complexity of 
care, availability of Paediatric medical subspecialists, Paediatric surgical specialists and 
Perinatologists. The subspecialty care services should include expertise in Neonatology and 
Foeto-maternal 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 gestation.  (WHO: Roadmap human resources for newborn 
health 2020).  

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

Level IIIa facilities are to: 

¶ Provide care for newborns who are born at <30 weeks gestation or weigh <1500 g at birth. 

¶ Provide care for newborns with complex medical or surgical conditions, 

regardless of gestational age. 

¶ Should have a well-designated Special Care Baby Unit (SCBU) close to the labour ward, 
a Neonatal Intensive Care Unit, a well-equipped KMC room that can take many 
mothers at the same time. 

¶ Should have personnel (Neonatologists, Neonatal nurses, Biomedical 

engineers and technicians) and equipment to provide life support for as long 

as necessary. 

¶ Should have facilities for phototherapy and exchange blood transfusion if 

needed for jaundiced neonates. 

¶ Facilities should have advanced respiratory support including CPAP and physiologic 
monitoring equipment (pulse oximeters, multi-parameter monitors, arterial blood gases - 
ABG), laboratory and imaging facilities, nutrition and pharmacy support with paediatric 
expertise and social services. Appendix 3.1 shows the National Recommended Newborn 
Equipment List for all levels of newborn care in Nigeria. 

¶ Provide specialized newborn diagnostic services e.g CT scan, MRI. 



---National Guidelines for Comprehensive Newborn Care---    

25 
 

November 2021 | First Edition 

 

 

¶ Should be able to provide ongoing assisted ventilation for 24 hours or more, 
which may include conventional ventilation and high-frequency ventilation. 

¶ Should have transport services with capacity to receive and safely transfer newborns. 

¶ Collection of data to assess outcome within the facility and with other facilities at 

same level of care. 

¶ Provision of clinical support, training and mentorship to the lower levels of care to improve 
quality of newborn care. 

Level IIIb: 
Level IIIb or Regional subspecialty units should include: The capabilities of level IIIa 

¶ Additional capabilities and considerable experience in the care of the most 

complex and critically ill newborn including sub-specialists team. 

¶ Diverse specialized newborn diagnostic and interventional capacities should be 

available at this level eg CT scan, MRI. 

¶ Concentrating the care of complex and critically ill newborn at designated level IIIb 

centres will allow these centres to develop the expertise needed to achieve optimal 

outcomes. 

 

MINIMUM REQUIREMENTS FOR SETTING UP A NEWBORN UNIT 
(PHYSICAL INFRASTRUCTURE) 
The intent of setting up a newborn ward is to optimize resources and facilitate quality health care for 
small and sick newborns after 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 and procedures for 
optimal care. There are divergent opinion on the best designs but the ideal design should provide 
Ŏƻƴǎǘŀƴǘ ǎǳǊǾŜƛƭƭŀƴŎŜ ƻŦ ŜŀŎƘ ōŜŘ ŀǊŜŀ ŦǊƻƳ ǘƘŜ ƴǳǊǎŜǎΩ ǎǘŀǘƛƻƴΦ ¢ƘŜ ŘŜǎƛƎƴ ǎƘƻǳƭŘ ŀƭƭƻǿ ŦƻǊ ŦƭŜȄƛōƛƭƛǘȅ 
and creativity to achieve the stated objectives factoring in the peculiarity of the local system. 
However, the minimum requirements are as highlighted below: 
 
Location 
The unit should be in close proximity to the labour ward with provision of quick access which avoids 
public corridors. The receiving 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 upwards depending 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 beds required would 
be: 

¶ For inborn: 3/1000 X 3000 = 9 beds 

¶ For outborn: 30% of the calculated inborn ie 9= 3 beds  

¶ Total beds required = 12 

Hence at least 12 ς 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 3.7m2 (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 11.2m2 (120sq feet). The minimum space between beds should be 1.2m. These exclude hand 
washing space. 
 
Configuration 
One main entrance and an emergency exit 
Designate unclean and clean areas 
 
Unclean area 

¶ Reception area leading to changing room for staff and parents.  

¶ Staff changing room with washrooms  

¶ Follow up clinic with access from the reception area.  

¶ Hand wash area and wash rooms for mothers 

¶ Store area 
 
Clean area 

¶ Corridor leading to main ward accessible to only mothers and staff after they have changed 
their shoes 

 
Spaces to be allocated 

¶ Patient care areas (Ward spaces) partitioned as preferred into single rooms or cubicles for 
multiple patients ς see dimensions above 

o Advisable to have transparent partitions to allow visibility from the internal corridor 
o The ward should be divided into inborn section and outborn section 

¶ Hand wash station at the entrance and handwash stations within 6meters (max) of each 
baby care area 

¶ Ya/ ǎǇŀŎŜ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ƳƻǘƘŜǊǎΩ ōŜŘ ƻǊ ǊŜŎƭƛƴƛƴƎ ŎƘŀƛǊΣ ōŀōȅ Ŏƻǘ ŀƴŘ ƻǘƘŜǊ ŜǉǳƛǇƳŜƴǘ 
(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 

¶ aƻǘƘŜǊΩǎ ǊƻƻƳ ǿƛǘƘ ŘŜŘƛŎŀǘŜŘ ƳƻǘƘŜǊΩǎ ōŀǘƘ ŀƴŘ ǘƻƛƭŜǘ ǎǇŀŎŜǎ 

¶ Laundry room/linen store 

¶ Sterilisation room  

¶ Equipment store room 

¶ 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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¶ Additional space with bathroom facilities should be provided in the vicinity of the ward for 
mothers of outborn babies 

 
Appendices 3.2 and 3.3  show sample floor plans of a Level 2 Secondary facility neonatal unit depicting 
the inborn and outborn sections; while Appendices 3.4 and 3.5 show sample lower level and upper 
level floor respectively for a Level 3 Tertiary facility neonatal unit. 
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CHAPTER 4: STANDARD 
PRECAUTIONS AND INFECTION 
CONTROL 

 

 

Infection prevention is a crucial component of care of 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 devastating. 
 
Hospitals, wards, equipment and staff are all sources of infection for a baby. These infections are 
called health-care associated infection (HAI), which are often caused by bacteria that are resistant to 
commonly available 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 are a set of infection control practices used to prevent transmission 
of diseases that can be acquired by contact with blood, body fluids, non-intact skin 
(including rashes), and mucous membranes. 

¶ They are the minimum infection prevention practices that apply to all patient care 
regardless of suspected or confirmed infection status of the patient in any setting 
where health care is delivered 

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

 

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

¶ Methods and frequency of cleaning 

¶ Policies for the supply of all cleaning and disinfectant products 

¶ Disinfection/sterilization protocol 

¶ Hand washing policy/protocol 

¶ Use of personal protective equipment 

¶ Waste disposal policy 

¶ Care bundles for specific procedures 

¶ Bed spacing policy ς at least 1 metre apart between cots/incubators 

 
 
 
 

 

STANDARD PRECAUTIONS: 
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GENERAL NURSERY INFECTION CONTROL MEASURES 
¶ The unit should have several handwashing points with the steps in handwashing displayed. 

¶ Aim to have hand washing stations at the entrance of the newborn ward. 

¶ Infection prevention posters with short messages should be displayed on the ward 

¶ The unit should have several alcohol hand rub dispensing points 

¶ There should be minimal handling of babies as indicated by staff to avoid unnecessary 

cross- transfer of infection. 

¶ There should be protocols for routine quarterly environmental and staff swabbing 

for infection surveillance 

¶ Restrain hair in a manner that prevents its coming in contact with the infant. 

¶ Do not eat, drink, or store food or drink within patient care areas in the newborn nurseries. 

¶ Keep traffic (visitors, parents, and staff) to an absolute minimum and only as necessary 

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

of the patient care areas. Unit policy should be strictly followed. 

¶ All hospital staff (including HCWs, maintenance and cleaning staff) should wear clean 
clothes with sleeves 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. 

¶ Gowns are not a standard precaution for HCWs or families in most neonatal units; if 

gowns are used, they should not be shared or reused until re-washed. 

¶ Keep mobile phones away from patient care areas in the newborn wards as they 
are a source of infection 

¶ Identify dedicated infection control Officers/Champions in the unit. 

¶ Institute routine bi-weekly audit for infections in the newborn unit and have 

routine infection control reviews. 

 

STRATEGIES FOR INFECTION PREVENTION AND CONTROL 
The main strategies for infection prevention and control in the newborn wards include: 

1. Hand hygiene 

2. Environmental cleanliness and disinfection 

3. Medical equipment maintenance and cleaning 

4. Waste disposal 
 

Hand Hygiene 
¶ Hand hygiene is the simplest and the most important way to reduce 

transmission of infections in newborn units and healthcare settings. 

¶ All health care workers (HCWs) and 
mothers/guardians should be taught thorough 
handwashing before and after handling every 
baby using the WHO technique. 

¶ 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 off faucet. 

¶ Hands should be air-dried or dried using single-
use towels (washed, dried and ironed before 
reuse). Common towels for drying hands must 
not be used as they facilitate transmission of 
infection. 

¶ To perform thorough hand hygiene, 
remove all rings, bracelets, wrist 
watches, phones. 

¶ Ensure nails are kept short, natural, and no nail polish. 

¶ Alcohol hand rubs are appropriate 
for rapid hand decontamination 
between patient contacts. 

¶ Apply generously to completely cover hands and rub hands 

until dry before touching the baby. Allow up to 20-30secs for the 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 
a patient. 

 

άIŀƴŘ ǿŀǎƘƛƴƎ ƛǎ ǘƘe 

simplest and the most 

important practice to 

reduce transmission of 

infections in newborn 

units and all 

healthcare ǎŜǘǘƛƴƎǎέ 
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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 (Figure 4.2): 

¶ Before touching a patient 
¶ Before any clean/aseptic procedure 
¶ After body fluids, secretions, exposure/risk 
¶ After touching any patient 
¶ After touching patient surroundings 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Figure 4.2: WHO 5 moments of hand hygiene 

 

 
 
 
 
 
 

If alcohol handrub not available: Mix alcohol and glycerin 
solution: 2ml of glycerin + 100ml of alcohol 70-90% 

Clean hands with 3 to 5ml of solution 
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 Gloves and Other Personal Protective Equipment (PPE) 

¶ PPE includes gloves, gowns, masks, respirators, and eye wears to create barriers that 

protect skin, clothing, mucous membranes, and the respiratory tract from infectious 

agents. 

¶ The items selected for use depend on the type of interaction in the unit and the 
likely modes of disease transmission. 

¶ Gloves should be worn only when necessary and disposed of immediately after use, 

such as when: 

o Touching bodily fluids, non-intact skin, and mucous membranes. 

o Performing invasive procedures. 

o Touching contaminated objects or surfaces. 

¶ HCWs should not wear same pair of gloves for procedures for more than one baby as 

this is a main source of cross infection. 

¶ Repeat hand washing or sanitizing immediately after removing gloves. 

 
 

 

 

 

 

 

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 

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 especially careful 

about hand washing. 

 

PATIENT 
ISOLATION 

Departmental isolation policies 

should cohort at-risk patients with 

similar infections in an isolation 

area within the nursery (e.g., babies 

with multi -drug resistant infections, 

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 isolated, it 

should not be returned to the main 

neonatal care ward until it has been 

thoroughly cleaned and disinfected 

according to ward protocol. 
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Environmental cleanliness and disinfection 

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

¶ Floors, surfaces, and handles in the neonatal unit should be cleaned daily with 
appropriate solutions and according to newborn unit policy. 

¶ For metal and rubber surfaces which may be corroded by chlorine, 70% alcohol is 
also commonly utilised for low level disinfection. Table 4.1 below provides more 
information on low-level disinfectants appropriate for neonatal wards. 

¶ All horizontal surfaces, including bedside equipment (bed rails, bedside tables, trolleys, 
taps, weighing scales) are to be routinely cleaned and disinfected with a hospital-
approved detergent OR disinfectant such as 0.5% chlorine or 70% alcohol solution at 
least daily and whenever visibly soiled. 

¶ Between patient admissions, all cots and patient beds should be cleaned thoroughly 
(including all surfaces of incubators) with a hospital-approved 
detergent/disinfectant such as 0.5% chlorine or 70% alcohol solution. 
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Table 4.1: Cleaning Solutions    
 

 
 

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 adequate disinfection 
and cleaning measures are not put into place. 

¶ 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 disinfect medical devices. 

¶ 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 of practice. 

¶ Figure 4.3: depicts how to prepare 0.5% bleach solution 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 constituted 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 care sections. 

¶ All neonatal medical equipment (suctions, 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. Care must be taken not to let water or other liquid 
enter the device. 

¶ 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 is removed and a new baby is to occupy it. 

¶ Dirty linen to be duly laundered and disinfected for routine use. 
 
 

I. Follow general guidelines for housekeeping 

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

III. Immediately clean up spills of blood or body fluids using disinfectant solution 

IV. After each use, wipe off beds, tables, and procedure trolleys using disinfectant 
solution. 

 

Bleach is one of the most common substances used to disinfect 

medical devices. Diluted bleach solutions have a lifespan of 24 

hours and should be prepared daily. 
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Figure 4.3: WHO Bleach Preparation for Disinfection 

 

Waste Disposal 
 Waste Disposal and Safe Handling of Sharps 

¶ All healthcare facilities should have policies and procedures in place for the 

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

standard protocol. 

¶ Waste should be removed from clinical areas at least three times each day and 

more frequently as needed, such as from specialised areas 

¶ Clinical waste should be placed in coloured biohazard bags as soon as possible 

¶ Empty or send for incineration all wastes and sharp containers when the container is 
three- quarter full 

¶ Burn in a pit if special incineration facilities are not available 

 Safe Injection Practices 

¶ Injection safety, or safe injection practices, is a set of measures taken to 

administer injections in an optimally safe manner for patients, healthcare 

personnel and others. 

¶ Always utilize safe sharps disposal practices 

¶ Keep a puncture resistant container at every point where sharps are used 

¶ Drop all used needles, syringes, blades, lancets and other sharps into this 
sharp box containers without recapping or passing to another person 

¶ Practice safe sharps handling and disposal at all times. To prevent injuries, use 

extreme caution when handling sharps. 

¶ Always use aseptic techniques when preparing and administering injections 
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¶ DO NOT RECAP used needles. 

¶ Do not remove used needles from disposable syringes by hand. 

¶ Do not bend or break used needles. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4: Samples of sharp box containers for injection safety 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Never puncture a medication vial, bag, or bottle with a 

used syringe or needle. 

Never administer medications from the same syringe or 

needle to more than one patient. 

Never use medications packaged as single-dose or single- 

use for more than one patient. 
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CHAPTER 5: ROUTINE CARE OF 
THE WELL NEWBORN WITH NO 
PROBLEMS/ DANGER SIGNS 

 

 

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 some babies may require special attention, all 
babies need basic routine essential care to help ensure their survival and well-being. If this is done 
well, it vastly reduces the likelihood of problems. 
 
These babies still need to be closely monitored as they can become sick and develop danger signs. 
The mother-infant 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? 
¶ A newborn with no problems/danger signs is one who has: 

ï Normal body temperature (36.5 - 37.5oC) 

ï Normal respiratory rate (40 ς 60 breaths/minute) 

ï Normal birth weight range of 2.5kg to < 4.0kg 

ï No apparent danger signs 

¶ List of danger signs 

ï Not feeding, poor feeding, vomiting 

ï Lethargy 

ï Respiratory distress, chest-in-drawing, nasal flaring 

ï Fast breathing (breathing rate >60 per minute), grunting 

ï Low body temperature (<36.5°C) 

ï Fever (>38°C) 

ï Convulsions 

ï Any jaundice in first 24 hours of life, or yellow palms and soles at any time 
 

 

Babies needing admission include those with: 

¶ Weight less than <1.8kg 

¶ In respiratory distress 

¶ Hypothermia <360C (unresponsive to initial warming) 

¶ Hypoglycaemia unresponsive to feeds 

¶ Infants with sepsis 

¶ All Infants of diabetic mothers 

¶ Infants with meconium aspiration 

ADMISSION CRITERIA 
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¶ Infants with major congenital anomalies 

¶ Cyanosis. 

¶ Bleeding disorder. 
 

Before Delivery 

¶ Be prepared for potential resuscitation by ensuring appropriate equipment and 

personnel are present. 

¶ Prevent hypothermia 

ς Close windows, curtains, and doors to avoid drafts 

ς Prepare radiant warmer/resuscitaire and warm towels 

ς Raise the temperature of ambient air if possible 

At Delivery 

¶ Deliver the ƛƴŦŀƴǘ ƻƴ ǘƘŜ ƳƻǘƘŜǊΩǎ abdomen. 

¶ Dry the newborn with a dry towel. 

¶ Suction and/or stimulate if needed 

¶ Assess for resuscitation. The Helping Babies Breathe (HBB) action plan Chart (FMOH: 
Essential Newborn Care Course) and the Neonatal Resuscitation Chart should be on 
the wall in all delivery rooms. (See Chapter 9 on Neonatal Resuscitation) 

¶ Cut cord from 1-3 minutes after delivery while providing essential newborn care on 

ƳƻǘƘŜǊΩǎ ŀōŘƻƳŜƴ. 

ς Early cord clamping (<1 minute after delivery) is only recommended if the 
newborn is not breathing and must be moved for immediate resuscitation. 

 

CARE IN THE FIRST 90 MINUTES OF LIFE (FIGURE 5.1) 
1) Initial care 

 

¶ Keep baby in skin-to-skin contact with the mother for at least one hour 

 

¶ Initiate breastfeeding within 30 minutes of birth 

 
2) Prevention of disease 

a) Eye care 

ï Apply 0.5% erythromycin eye ointment to both eyes to prevent eye infection 

ï If newborn is a referred baby with no record of eye care, administer 0.5% 

Erythromycin eye ointment at first contact if baby is within 24 hours of life. 

b) Cord care 

ï ensure proper hand washing with soap and water 

ï apply 4% chlorhexidine (7.1% chlorhexidine digluconate) gel in 25g tube to 
umbilical cord to prevent infection. 

ï do not cover the cord with a dressing or diaper 

ï do not apply methylated spirit or other medications or substances 

ROUTINE CARE OF THE WELL NEWBORN 
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c) Vitamin K1 administration 

ï to prevent haemorrhagic disease of the newborn 

ï give IM Vitamin K1 into the anterolateral thigh (dose ς 1mg for babies >1.5kg and 
0.5mg for babies <1.5kg) 

ï if baby is an outborn with no record of vitamin K1 administration, administer the 
injection 

d) Bathing 

ï delay bathing newborn till after 24 hours of life. 

e) Physical examination 

ï conduct a thorough physical examination, paying attention to presence of 
birth defects (refer to section on newborn examination) 

ï check breathing and count the respiratory rate (normal is 40 ς 60 breaths/minute) 

ï measure the temperature (normal is 36.5 ς 37.5°C) 

ï weigh the baby 
f) 5ƻŎǳƳŜƴǘ ȅƻǳǊ ŦƛƴŘƛƴƎǎ ƛƴ ǘƘŜ ōŀōȅΩǎ notes. 

 

 

 
 

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

 

FURTHER CARE OF THE NEWBORN 
1. Maintain normal temperature 

¶ Skinςtoςskin care or dress the baby in clean dry clothes, socks and cap, and wrap securely 

¶ Keep the room warm (keep fan/air-conditioner off, close windows and put on 

room warming device where environmental temperature is low) 
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¶ Eliminate drafts and contact with wet or cold surfaces 

¶ A room temperature of at least 25°C -28°C  is required to help keep the baby warm. 

¶ Keep baby away from direct sunlight 

2. Support breastfeeding 

¶ Keep mother and baby together unless there is a strong reason not to do so 

¶ Always ask the mother to be sure baby is feeding well 

¶ Encourage breastfeeding whenever the baby shows sign of readiness to feedτand 

keep asking her to confirm baby sucks well. 

¶ Ensure good positioning and good attachment during breastfeeding 

i. Good positioning ς means baby can attach well and mother is comfortable. This can be 

achieved by: 

¶ Placing baby with the head and body in a straight line 

¶ .ŀōȅΩǎ ōƻŘȅ ǘǳǊƴŜŘ ǘƻǿŀǊŘ mother 

¶ .ŀōȅΩǎ ōƻŘȅ ŎƭƻǎŜ ǘƻ ǘƘŜ ƳƻǘƘŜǊ ŀƴŘ ōŀōȅΩǎ ŀōŘƻƳŜƴ ƛǎ ǘƻǳŎƘƛƴƎ ƳƻǘƘŜǊΩǎ own 

¶ .ŀōȅΩǎ ǿƘƻƭŜ ōƻŘȅ ƛǎ supported 

ii. Signs of good attachment are (See Fig 5.2): 

¶ .ŀōȅΩǎ ŎƘƛƴ ǘƻǳŎƘƛƴƎ breast 

¶ .ŀōȅΩǎ ƳƻǳǘƘ ǿƛŘŜ open 

¶ .ŀōȅΩǎ ƭƻǿŜǊ ƭƛǇ ǘǳǊƴŜŘ outward 

¶ aƻǊŜ ŀǊŜƻƭŀ ǾƛǎƛōƭŜ ŀōƻǾŜ ǘƘŀƴ ōŜƭƻǿ ōŀōȅΩǎ mouth 
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Figure 5.2: Good attachment to the breast 

 

iii. Ensure adequacy of feeds ς healthy babies feed every 2-3 hours or 8 -12 times a day. A 

baby is getting enough milk per feed if: 

¶ Breasts soften with feeding 

¶ Swallowing sounds are heard during feeding 

¶ Baby sleeps well between feedings 

 

3. Counsel about breastfeeding problems- Breast problems can prevent successful 

breastfeeding. Thus, counsel mothers about prevention, recognition and treatment of 

common breast problems before discharge. These problems include: 

i. Inverted nipples 

¶ Mother to stimulate nipples before feeding and shape the breast before attachment 

(Using the syringe technique). 

ii. Breast engorgement 

¶ Very full, tight and shiny breasts 

¶ Advise mother to feed more often and/or express milk prior to attachment 
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iii. Sore or cracked nipples ς usually results from poor attachment or skin infection. 

¶ Teach and encourage good attachment 

¶ Treat by applying drops of breastmilk to the skin of the nipple 

¶ Counsel mother to wash her breasts with water daily and to avoid soaps, medicated 

lotions and ointments 

¶ Encourage mother to continue breastfeeding and/or express breastmilk to feed baby 

iv. Mastitis ς occurs when there is a blocked duct or from infection. 

¶ Usually affects one breast with a well-defined red, sore and swollen or hardened area. 

¶ Encourage mother to breastfeed frequently or express breastmilk 

¶ Ill mothers with fever should be evaluated and treated 

v. Inadequate milk volume- increase milk supply by increasing maternal fluid intake and 

frequency of breastfeeding 

¶ Increase flow of milk by applying warm compress to the breasts, massaging the back, 

neck, breasts and nipples. 

4. Always ask if baby has passed stools and urine 

 
5. Begin immunizations ς BCG, OPV0 and hepatitis B vaccine to be given within 24hours of 

delivery. Give appointment for next immunization visit at 6 weeks. 

6. Reassess the baby and breastfeeding- conduct a second complete examination of the baby 

and document findings 

7. Give parents guidance for home care ς review key messages to enable mother to: 

a. Register birth 
b. Practice exclusive breastfeeding for six months 

c. Recognize and manage common breast problems 

d. Practice hand washing 

e. Monitor closely for neonatal jaundice and recognize other danger signs and present 

at the health facility 

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

cord care 

g. Complete immunization schedule as in the child health card 

h. At discharge give the parents the National Pictorial Newborn Discharge Guide 
Information Leaflet for basic instructions (Appendix 5.1) 
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Figure 5.3: Essential Care for Every Baby (ECEB) Chart  
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CHAPTER 6: NEWBORN HISTORY 
AND PHYSICAL EXAMINATION 

 

 

A thorough physical examination is important 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 mother and father 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 within 60-90 minutes of life, 

while a complete and comprehensive physical examination (PE) should be performed 

for every newborn within 24 hours of birth, and within 72 hours of life. 

2. Every baby should have a pre-discharge complete physical examination 

3. Physical examination has limitations and cannot identify all abnormalities that may be 

present in the newborn period. 

4. !ƭǿŀȅǎ ǊŜǾƛŜǿ ǘƘŜ ƳƻǘƘŜǊΩǎ ŘŜƭƛǾŜǊȅ ƴƻǘŜǎ ŀƴŘ ǘƘŜ ōŀōȅΩǎ ōƛǊǘƘ record 

5. Examination should include: 

a. General physical and systemic examination 

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. Screening for: 

¶ Congenital malformations, syndromes, and associations 

¶ Congenital heart diseases 

¶ Congenital cataracts 

¶ Cryptorchidism 

¶ Developmental dysplasia of the hip 
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Figure 6.1: Gestational Age Maturational Assessment Chart: New BallardΩǎ Score 
 

NEONATAL HISTORY TAKING 
a. Maternal profile: age of the mother, occupation, parity, blood group and Rh, chronic 

maternal illnesses, history of sexually transmitted diseases, Hepatitis B infection 
b. Current pregnancy: LNMP (last normal menstrual period), gestational age, ANC, bleeding, 

hypertension, diabetes, thyroid diseases, eclampsia, acute or chronic infection. 
c. Previous pregnancy: history of abortion, fetal death, early neonatal death, premature birth, 

history of early neonatal jaundice, history of birth defect. 
d. Drug history: history of alcohol ingestion, cigarette smoking, any medications in pregnancy 

(anticonvulsants, anti TB, warfarin, HAART, thyroid treatment drugs, antenatal steroid use, 
contraceptives) 

e. Family history: the health worker needs to know the family history to see if there are any 
inherited diseases like diabetes mellitus, hypertension, bronchial asthma, thyroid disease 
and others. 

f. Labour and delivery: presentation, onset of labour, duration of rupture of membranes, 
duration of labour, mode of delivery, presence of meconium, breathing condition of at birth, 
resuscitation, birth weight, place of delivery. 
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g. Presenting compliant: like inability to suck, fever, breathing difficulty, abnormal body 
movement, jaundice 

 

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

ï Understand the interpretation of all the findings when examining a newborn 

ï Describe the requirements and steps of newborn clinical examination 

ï Know and be able to list counselling points to discuss with mothers after the clinical 

ï examination 
 

Consent and Preparation 

¶ Introduce yourself to the mother and gain verbal consent. 

¶ Ask about particular concerns 

¶ Keep the baby warm and examine in quiet, well-lit environment 

¶ At initial examination, the health worker has to focus on the following conditions 

ï .ŀōȅΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ŦǊƻƳ ŦŜǘŀƭ ƭƛŦŜ ǘƻ ŜȄǘǊŀ ǳǘŜǊƛƴŜ life 

ï Any congenital anomalies 

ï Any sign of infection 

¶ Prepare the following items - Thermometer, Measuring tape, Weighing Scale (for 

babies), Stethoscope, Watch/stop clock, Gloves, glucometer, Data collection sheet 

¶ Prerequisites 

ï Review of the obstetrical file and health record. 

ï Explain to the mother the purpose and process of the examination. 

ï Wash hands with soap and water. 

ï 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). 

¶ Key examination points 

ï The order of newborn physical examination may not follow the usual cardinal steps. 

ï General examination: look for movement of the extremities, hypotonia, 
colour, respiratory distress, dysmorphic features 

ï Take the vital signs: take the respiratory rate, feel the pulses and count the 
heart rate while the baby is calm. 
Á Respiratory rate per minute (30 to 60 breaths per min should be counted 

for a full minute. 
Á Pulse oximetry 

Á Heart rate per minute (normal rate is between 120 and 160 bpm). 

Á Check capillary refill. 

Á Axillary temperature (normal is between 36.5°C and 37.5°C) 

Á Measure blood pressure using appropriate cuff (upper and lower limb 
where necessary). The normal range blood pressure (BP)of a newborn 
varies based on birth weight, gestational age and postnatal age. As a rule 
of thumb, the lower limit of mean arterial pressure (MAP) on the day of 
birth is approximately equal to gestational age in weeks. Blood pressure 
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needs frequent measurements.  

Á See newborn Blood Pressure chart (See Appendix 6.1) 

¶ Take anthropometric measurement 

ï Gestational age assessment (See Ballard score chart Appendix 2) 

Á Weigh the baby (normal weight range for term babies is 2500g -3999g). 

Á Measure the length (normal range is 48-53 cm), 

Á Measure head circumference (normal range is 33-38cm), 

ï Colour: normal colour is pink, should not be: blue, yellow, pale. 

ï Examination of HEENT: examine the skull (caput succedaneum subgaleal 
hemorrhage, cephalohematoma), sutures (craniosynostosis), fontanel, face, 
nose, ears, mouth, neck, clavicles, eye discharge, icterus, cataracts 

ï Mammary glands: enlargement of breast tissue and discharge (may be physiologic) 

ï Respiratory system: 

Á Check for signs of respiratory distress, breathing pattern, respiratory 
rate, air entry to the lungs, presence of abnormal sounds in the lungs, 
AP diameter and symmetry of the chest, stridor 

ï Cardiovascular: synchronicity of upper and lower limb pulses (especially the 
femoral pulses), heart rate, heart murmurs, gallop rhythm 

ï Abdomen: shape (scaphoid, distension), look for any organ enlargement like 
hepatomegaly, splenomegaly, mass, ascites, kidneys, abdominal wall defect, 
examination of the umbilical stump (correct vascular components ς 2 arteries and 1 
vein, bleeding and discharge), anal patency. 

ï External genitalia: see if there are any abnormalities of the genitalia both in male 
and female newborns (size of penis, position of testicles, opening of urethral 
meatus, ambiguous genitalia), vaginal bleeding or discharge. 

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

ï Skin examination: rash, jaundice, pallor, plethora, meconium staining, cyanosis, 
birthmarks, etc. Acrocyanosis is a normal finding in the newborn. 

ï Neurological examination: level of alertness, cry, spontaneous 
movements, abnormal movements, muscle tone, primitive reflexes; 
Á Moro reflex, check for completeness and symmetry 

Á Rooting reflex, absent or present 

Á Grasp reflex (arm and plantar) 

Á Sucking reflex, absent, weak or vigorous 
 

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

¶ Complete neonatal examination record in medical notes and sign and date it. Record 
all ǘƘŜ ŦƛƴŘƛƴƎǎ ƛƴ ǘƘŜ ƴŜǿōƻǊƴΩǎ ǊŜƎƛǎǘǊŀǘƛƻƴ ōƻƻƪǎ ƻǊ ŎƘŀǊǘ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ 
purpose. 

¶ Record any discussion or advice given to parents 

¶ Record any congenital abnormality in the congenital abnormality registry 

¶ Classify the newborn into normal or abnormal (specify problems identified) 

¶ Appendix 6.2 shows a sample summary sheet for newborn examination. 



---National Guidelines for Comprehensive Newborn Care---    

50 
 

November 2021 | First Edition 

 

 

 

CLASSIFICATION OF THE NEWBORN 
1. Based on the gestational age, using last menstrual period, Ultrasound estimation or 

new Ballard score, a newborn could be classified into: 
ï Preterm: less than 37 completed weeks 

ï Term: 37 completed weeks to less than 42 completed weeks 

ï Post term: 42 completed weeks and above 

2. Classifications of the newborn based on the birth weight: 

ï Macrosomia: birth weight of 4000 gram and above 

ï Normal weight: 2500 ς 3999 grams 

ï Low birth weight: 1500 ς 2499 grams 

ï Very low birth weight: 1000 ς 1499 grams 

ï Extremely low birth weight: less than 1000 grams 

3. A newborn can also be classified with respect to birth weight and gestational age as follows 

(See Lubchenco chart in Appendix 6.3): 

ï Appropriate for gestational age (AGA) if the birth weight is between 10th 

and 90th percentile 
ï Large for gestational age (LGA) if birth weight is greater than 90th percentile 
ï Small for gestational age (SGA) if birth weight is less than 10th percentile 

 

DECISION AFTER EXAMINATION 
Inform mothers about the results of the examination, provide explanations if needed 
and emphasize the importance of regular follow-up. 

a) If normal on examination 

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

II. Seek advice if any new concerns arise at home after discharge 

III. Advise on post-natal visit as per guideline 

b) If abnormal on examination 

I. Admit in the Special Care baby unit (Appendix 6.4: shows sample of newborn 
admission record form) 

II. Institute appropriate management or refer for advanced care 
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CHAPTER 7: NEONATAL TRIAGING 
¢ǊƛŀƎŜ ƛǎ ŀ ǇǊƻŎŜǎǎ ƻŦ ǊŀǇƛŘ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ άǎƻǊǘƛƴƎ ƻǳǘέ ǎƛŎƪ newborn babies soon after their arrival 
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. 
 
Following referral from a lower level facility or from self- referrals from home, the infants require 
immediate and urgent attention. 

At arrival at the Referral Facility Emergency Section 

¶ Newborns (0-28days) on arrival, should be attended to IMMEDIATELY. 

¶ Newborns should be assessed before doing any of the usual administrative procedures. 

¶ An experienced nurse/doctor on duty should triage immediately. 

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

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

¶ Minimize contact and exposure to ill older patients. 

 

TRIAGING 
The provider should perform a brief focused assessment and assign the newborn into one of 
these three groups: 

1. Emergency signs (danger signs) 

These are signs that indicate that the baby is in critical condition and at risk of dying within 
minutes if nothing is done. 

2. Priority signs 

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

3. Non-urgent signs 

These are signs that are neither emergency nor priority signs.    
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Figure 7.1: Classification for newborn triage in a newborn unit 
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Emergency signs in the newborn include: 

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

¶ Heart rate less 100beats per minute 

¶ Hypothermia (temperature <36°C) 

¶ Severe respiratory distress (rate >70 bpm, severe retractions, grunting) 

¶ Central cyanosis (bluish/dark colouration of the buccal mucosa), SPO2 less than 90% 

¶ Shock (cold extremities, capillary refill time >3 seconds, weak & fast pulse) 

¶ Bleeding 

¶ Seizures, unresponsiveness 
 

Priority Signs in the newborn include: 

¶ Cold stress (temperature of 35°C ς 36.4°C) 

¶ Fever (temperature 38oC and above) 

¶ Irritability/Restlessness/Jitteriness 

¶ Abdominal distention 

¶ Severe jaundice 

¶ Severe pallor 

¶ Major congenital malformations eg spina bifida cystica, gastroschisis, omphalocele  

¶ Weight less than 1.5kg or greater than 4kg 
 

Non-urgent signs in the newborn include: 

¶ Minor birth trauma 

¶ Superficial infections 

¶ Minor malformations eg talipes equinovarus, polydactyl, syndactyl 

¶ Mild jaundice (level of the face) 

¶ All other cases not classified as emergency or priority signs. 

 

 

 

 

 

 

 

If you find any of these Emergency Signs you MUST ACT 

IMMEDIATELY before progressing to the Priority Signs. 

Commence immediate assessment and resuscitate utilizing the 

ABC (Airway, Breathing, and Circulation) approach; and FIRST 

MANAGE SPECIFIC EMERGENCY SIGNS 



---National Guidelines for Comprehensive Newborn Care---    

54 
 

November 2021 | First Edition 

 

 

Table 7.1: Emergency Assessment and Immediate Treatment   

 

Assess for 

Hypothermia 

Temperature 

<36.5oC 

Remove wet clothings/diaper, Re-warm baby under 

radiant warmer if available or keep baby in skin-to-skin 

position with mother and cover with a blanket. 

Otherwise, clothe baby and wrap with blankets. Note: 

Do not use hot water-bottle as it may burn or scald the 

ōŀōȅΩǎ ǎƪƛƴΦ 

Monitor temperature every 30minutes 

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 + Oxygen as indicated 

Monitor oxygen saturation (Target saturation 90-95%) 

Keep baby warm throughout the procedure 

Assess for Severe respiratory 
distress 

- (RR >70, severe 

retractions, grunting) 

Assess for central cyanosis 

Manage airway (position, suction as necessary) 

Commence bubble CPAP if available, otherwise, give 

Oxygen by nasal prongs at flow rate at 1-3L/min Monitor 

oxygen saturation (Target saturation 90-95%) 

Keep baby warm 

Assess for Shock 

- Cold extremities, Capillary refill 
time 

>3seconds, weak & fast pulse) 

If bleeding is the likely cause of shock: 

1. LƴŦǳǎŜ ƴƻǊƳŀƭ ǎŀƭƛƴŜ ƻǊ wƛƴƎŜǊΩǎ ƭŀŎǘŀǘŜ мл ƳƭκƪƎ ōƻŘȅ 

weight over 10 minutes and repeat once after 20 minutes if 

signs of shock continue. 

2. Transfuse with uncross matched O Rh-negative blood. 

3. Give oxygen 

4. keep baby warm. 

If bleeding is not the likely cause of shock: 

1. Infuse IV fluid Normal saline @10 ml/kg body weight 

over 30 minutes, and reassess. 

2. If still in shock, repeat fluid bolus up to 2 times more 
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 3. If in shock after completion of 30mls/kg, consider 

cardiogenic shock, commence dopamine and 

evaluate further. 

4. Subsequent fluid management depends on the 

cause. 

5. Keep baby warm 

6. Evaluate for sepsis, critical congenital heart defect 

etc and treat accordingly 

Assess for Bleeding 1. Stop visible bleeding, if possible (e.g. if the bleeding is 

from the umbilicus, re-clamp or re-tie the umbilical 

stump; if the bleeding is from a cut or male circumcision 

site, apply pressure with sterile compress). 

2. Give vitamin K1 1-5mg intravenously. 

3. Take a blood sample for Packed Cell Volume and 

grouping and crossmatching. 

4. Further evaluation and management 

Assess for Coma or Convulsion 1. Manage airway 

2. Check blood glucose and correct hypoglycaemia if 

present (if no glucometer, correct empirically for 

hypoglycaemia) 

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

stat, if not available, consider rectal diazepam 

4. Keep baby warm. Avoid hyperthermia 
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AFTER TREATING FOR EMERGENCY SIGNS, TAKE A HISTORY AND 
EXAMINE FOR PRIORITY SIGNS 

Figure 7.2: Assessment for Priority Signs  
 

FURTHER ASSESSMENT AND MANAGEMENT 
¶ Once the baby with emergency sign has received initial treatment, obtain the history 

of the mother and the baby, conduct 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 if necessary. 

¶ Examine the baby under a radiant heater if possible. 

¶ Provide specific management for the problem(s) identified. 

¶ Arrange for transfer and referral if indicated. 
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COMMUNICATION TIPS ON CARE OF THE SICK NEWBORN 

General 
 

Ä Always respect privacy and confidentiality 

Ä Always explain things clearly; avoid technical language and jargon 

Ä Always encourage parents to ask questions/express concerns at any time 

Ä Always communicate in a language the parents understand 

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

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

Parents/guardians May include grandparents or other relatives when 
parents are unavailable 

Remember that parents: 

Ä May find hospital, and especially the newborn unit, a frightening place 
Ä May be upset or in shock about ōŀōȅΩǎ condition 
Ä May take time to adjust to the newborn unit and how care is administered 
Ä Depend heavily on doctors, nurses and midwives for information and support 
Ä Require different information in times of crisis than in routine care 

o Must receive complete information with as much detail as possible 

Ä Need to be able to ask questions and have a sense of involvement with their baby 
Ä Ensure a private, supportive environment for 

discussion of:  

o Complicated diagnoses or interventions 

o Decisions about the infants care 

o 5ƛŦŦƛŎǳƭǘ ƛƴŦƻǊƳŀǘƛƻƴ όŜΦƎΦΣ ǿƻǊǎŜƴƛƴƎ ƻŦ ōŀōȅΩǎ ŎƻƴŘƛǘƛƻƴ and death) 
 

Staff of Newborn Unit 
 

9ƴǎǳǊŜ ǘƘŀǘ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ōŀōȅΩǎ ŎŀǊŜ ƻǊ ŎƻƴŘƛǘƛƻƴ ƛǎΥ 

Ä Provided by professional staff only (doctors, midwives, nurses) 
Ä Consistent 
Ä Communicated between the staff of the unit and multidisciplinary team 

Ä LƴŘƛǾƛŘǳŀƭƛȊŜŘ ŦƻǊ ŜŀŎƘ ǎƛǘǳŀǘƛƻƴ ŀƴŘ ŎƻƴǎƛŘŜǊǎ ǘƘŜ ōŀōȅΩǎ ŎƭƛƴƛŎŀƭ condition 

Ä Updated as appropriate 

Ä Kept confidential 
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CHAPTER 8: STABILIZATION, 
REFERRAL AND TRANSPORT OF 
THE SICK NEWBORN 

  

Transportation of the sick or preterm babies to a centre with 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 transport 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 
Ä Inter- facility transfer: Movement of newborn from one facility to another. Usually 

following a referral from a lower level health facility to a higher one for advanced care. 

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

Steps in inter-facility transfer 

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

 

Once the decision to refer a newborn has been taken: 

ï ¢ƘŜ ǇŀǊŜƴǘǎ ƻǊ ŎŀǊŜƎƛǾŜǊ ǎƘƻǳƭŘ ōŜ Řǳƭȅ ƛƴŦƻǊƳŜŘ ŀōƻǳǘ ǘƘŜ ōŀōȅΩǎ ǎǘŀǘǳǎΣ ǘƘŜ 
indication for the referral, the referral hospital, the transfer benefits and risk, and 
the formal referral letter should be written. Referral is permitted only if consent is 
given. 

Appendix 8.1 shows sample of a Two-way Referral Form 
ï The referral hospital should be contacted by phone to enable them to prepare 

appropriately to receive the baby. If possible, aim to communicate directly with 
the receiving health workers. 

ï Ensure continuous communication all through the transport system 
 

Transfer should not be undertaken until the baby has been resuscitated 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 

2.      Communication 

1.       Decision to transfer 

3.       Pre - transport stabilization 
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ii. Respiratory stability 
iii. Cardio-vascular equilibrium 
iv. Metabolic equilibrium and to administer fluids 
v. Antibiotics administration 

 
i. Temperature equilibrium assurance 

Normal newborn temperature (axillary) is 36.5-отΦр ϲ/Φ LŦ ǘƘŜ ōŀōȅΩǎ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ 
normal, measures will be taken to keep it normal while hypothermia or hyperthermia 
should be addressed using the appropriate thermal control measures (See Chapter 17: 
Thermoregulation) 

ii. Respiratory stability (Chapters 10, 11 and 12)  

Airway management: 

ï Airway positioning 
ï Remove secretions and foreign body 

ï Oropharyngeal airway may be used as indicated 

Breathing: 

ï Ensure normal breathing pattern 
ï Oxygen administration as indicated 

ï Bubble CPAP should be commenced as indicated for respiratory support 

ï Babies with irregular or gasping breathing will require bag and mask ventilation. 

ï Babies who require prolonged bag and mask ventilation should be 
intubated with appropriately sized endotracheal tube. 

ï Instillation of artificial surfactant. 

iii. Cardiovascular equilibrium 

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 of Ò3 seconds, normal tone, activity, and blood 
pressure with oxygen saturation of >90%. 

iv. Metabolic stabilization 

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

Evaluate for other metabolic derangements (such as metabolic acidosis) and 
correct as appropriate. 

v. Antibiotics administration 

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 REGARDING PRE-TRANSPORT STABILIZATION 
FOR SOME PATHOLOGIES 

a. Abdominal wall defects (Omphalocele, Gastroschisis). 

ï Pass a naso or oro-gastric tube for gastric decompression 

ï For omphalocele, cover the abdominal defect with soft, sterile sheets or gauze. 

ï The sheets may be wet intermittently with warm normal saline. 

ï For gastroschisis, place a plastic bag over the exposed bowel loops 

ï Provide intravenous fluids to replace fluid loss 

b. Neural tube defects 
ï Position the baby on the side or lie prone to avoid pressure on the defect 
ï Cover the defect with soft, sterile sheets or gauze. This may be wet 

intermittently with warm normal saline. 

c. Diaphragmatic Hernia. 
ï Intubate the baby 
ï Pass a naso or oro-gastric tube for gastric decompression 

d. Other malformations of the gastrointestinal tract e.g. tracheoesophageal fistula, 
duodenal web or atresia 

ï Pass a naso or oro-gastric tube for oesophageal or gastric decompression. 

ï Provide intravenous fluids 

ï Initiate plans for referral 

  

The referring hospital should complete the 2-way 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. 

  

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 permit this. 

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 be used in 
areas where there is no ambulance or where there is poor road network. 

c. Boats, ferries - in areas where water transport is the only 
available means of transportation. 

4.  Documentation 

5.  Transporting the baby 
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d. Helicopter/ Air Ambulance - in areas where the facility is available. 

ii. Accompanying the baby 

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

b. The precise requirement for accompanying medical personnel depends on 
the clinical status of the baby. 

c. Babies whose needs can be met by routine care alone usually require no medical 
escort 

d. The following categories of babies must be accompanied by one or two 
trained medical personnel, usually a nurse and/or a doctor: 

i. Babies at risk of deterioration during transfer 

ii. Babies who require detailed observation, 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 during transport 

ï The health worker accompanying the baby must ensure to have major 
resuscitative equipment viz; 

ω Emergency drugs, fluids, endotracheal tubes, other consumables. 

ω Portable suction apparatus 

ω Enough oxygen to last the baby through the journey. 

ï Also do not try to resuscitate in a moving vehicle. The vehicle 
should stop  for resuscitation activities. 

a. Temperature maintenance: 

ï Use a transport incubator 
if available or 

ï Kangaroo mother care (KMC) position by mother or attendant 

ï Other methods like adequately covering the baby (with cap, socks and well 
wrapped) 

b. Airway and breathing: 

ï Keep neck of the baby in slight extension position (neutral position) 
ï If airway is unstable, intubate 

ï If intubation is not possible, bag and mask ventilation or bCPAP can be provided 

c. Circulation: 

ï Assess perfusion for warm peripheries, capillary refill time of ¢3 
seconds, tone and activity 

ï If baby is on intravenous infusion, monitor and ensure prescribed rate. 

d. Check oxygenation: 

ï Continuous Pulse oximeter monitoring is preferable (ensure SPO2>90%) 
ï observe for central cyanosis; if possible, perform blood gas analysis 

before and during transfer 
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e. Feeds: 

Babies with abnormal sensorium or 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 NewbornτEnteral and Parenteral). 

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 do if the neonate deteriorates during transport 

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 major strategies can be used in case of acute deterioration: 

ï Resuscitate as appropriate. 
ï 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 and handover 

On arrival at the receiving hospital, there should be a formal handover between the transport team 
ŀƴŘ ǘƘŜ ǊŜŎŜƛǾƛƴƎ ƳŜŘƛŎŀƭ ŀƴŘ ƴǳǊǎƛƴƎ ǎǘŀŦŦ ǿƘƻ ǿƛƭƭ ŀǎǎǳƳŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎŀǊŜΦ 

ï Handover should include a verbal aƴŘ ǿǊƛǘǘŜƴ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘƛǎǘƻǊȅΣ Ǿƛǘŀƭ signs, 

therapies and significant clinical events during transport. 

ï Referral form and other relevant documents should be handed over as well. 
 

Steps in Intra-facility transport 
As much as possible, transport of newborn should be avoided and services are better provided 

by ǘƘŜ ōŀōȅΩǎ ōŜŘǎƛŘŜΦ CŀŎƛƭƛǘƛŜǎ ǎǳŎƘ ŀǎ ƳƻōƛƭŜ ·-ray, ECG, and echocardiography should be 

provided by the bedside. Where this is not possible then consider the following: 
 

 1. Decision to transport 

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: 

ï The parents or caregiver should be duly ƛƴŦƻǊƳŜŘ ŀōƻǳǘ ǘƘŜ ōŀōȅΩǎ ǎǘŀǘǳǎΣ ǘƘŜ 
indication for the transport, the services required, the transport benefits and risk. 
Transport is permitted only if they give consent. 

ï The point of care should be contacted to enable them prepare appropriately to 
receive 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 the consent 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 
ǇƻǎƛǘƛƻƴΦ ²ƘŜǊŜ ǘƘƛǎ ƛǎ ƴƻǘ ŦŜŀǎƛōƭŜ όŜΦƎΦ ŘǳŜ ǘƻ ōŀōȅΩǎ ŎƭƛƴƛŎŀƭ ǎǘŀǘǳǎύΣ ǘǊŀƴǎǇƻǊǘ 
incubators should ōŜ ǳǎŜŘ ŘǳǊƛƴƎ ōŀōȅΩǎ transport. There should be available transport 
mobile oxygen trolleys and resuscitation bag device to be used should baby deteriorate 
en-route. 

ii. Accompanying the baby: 

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

b. Medical personnel should accompany all babies for intra-facility services 
 

 5.   What to do if the neonate deteriorates during transport 

Initiate resuscitation and return back to the newborn unit. 
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CHAPTER 9: NEONATAL 
RESUSCITATION 

  

Asphyxia is one of the commonest causes of neonatal mortality in Nigeria. When a baby is not 
breathing, urgent management is needed. For most babies, the breathing at birth occurs without any 
assistance, but some babies, however, need help to 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 extensive resuscitative measures to survive. Generally, apply 
ǘƘŜ ά!./έ ƻŦ ǊŜǎǳǎŎƛǘŀǘƛƻƴΤ ŜƴǎǳǊŜ ǘƘŜ !ƛǊǿŀȅ ƛǎ ƻǇŜƴΣ ŎƭŜŀǊ ŀƴŘ ōŀōȅ ƛǎ ǿŜƭƭ ǇƻǎƛǘƛƻƴŜŘΤ .Ŝ ǎǳǊŜ ǘƘŀǘ 
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 
ǊŜǎǳǎŎƛǘŀǘƛƻƴ ŀŦǘŜǊ ǘƘŜ ƛƳƳŜŘƛŀǘŜ ŘŜƭƛǾŜǊȅ ǇŜǊƛƻŘ ŀƭǎƻ Ŧƻƭƭƻǿǎ ǘƘŜ ά!./έ ǎŜǉǳŜƴŎŜΦ 

 

BE PREPARED FOR EVERY DELIVERY 

¶ Always have resuscitation equipment checked and ready the need is indicated. 

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

¶ Ensure clean surfaces 

¶ Close windows and doors to prevent drafts 

¶ Wash hands and ensure standard precaution to prevent infections  

High risk deliveries include: 

¶ all preterm births <37 weeks 

¶ meconium staining 

¶ fetal distress and all cesarean sections 

¶ known congenital malformations 

¶ multiple births 

¶ malpresentation 

¶ maternal complications like pre-eclampsia, eclampsia, maternal diabetes, 
maternal bleeding 

FOUR KEY QUESTIONS TO ASK OBSTETRIC PROVIDER BEFORE 
EVERY BIRTH 

¶ What is the expected gestational age? 

¶ Is the amniotic fluid clear? 

¶ How many babies are expected? 

¶ !ǊŜ ǘƘŜǊŜ ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ Ǌƛǎƪ ŦŀŎǘƻǊǎ ŜƎ ƳƻǘƘŜǊΩǎ ƘŜŀƭǘƘΣ ƳŜŘƛŎŀǘƛƻƴ ƘƛǎǘƻǊȅΣ ƭŀōƻǳǊ 
history? 
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PERSONNEL NEEDED FOR DELIVERY ROOM RESUSCITATION 
¶ Every birth should be attended by at least 1 qualified person skilled in the initial 

steps and PPV whose only responsibility is the baby. 

¶ If risk factors are present, at least 2 qualified people should be available 

¶ A qualified team with full resuscitation skills (intubation, chest compression, 
emergency vascular. access and medication) should be identified and immediately 
available for every resuscitation. 

¶ Always perform a pre-resuscitation team briefing and assign roles, identify a team leader. 

¶ Team work and effective communication are key for a successful resuscitation. 

 

EQUIPMENT CHECKLIST AT DELIVERY 
ï There should be an organised Equipment Checklist for delivery staff to check that 

all equipment are clean and ready at all times. 
ï Clock or timer on the wall above the resuscitaire with a second hand. 

ï Umbilical cord ties or clamps 
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Table 9.1: shows the required equipment based on the action steps during resuscitation. 
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GENERAL STEPS FOR NEONATAL RESUSCITATION 
 

a) THE HELPING BABIES BREATHE (HBB) CHART 

This outlines the basic resuscitation steps that all health workers in all facilities in the 
country should be proficient in from Level 1 to Level 3. It is taught in details at the 
Essential Newborn Care Course (ENCC) and the Action Plan Chart is shown in 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). 

 

Figure 9.1: Action Plan Chart of the HBB Course 
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b) THE NEONATAL RESUSCITATION PROGRAM (NRP) FLOW DIAGRAM: 

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 preparation for birth and the initial assessment. 
Throughout the diagram (Figure 9.2), diamond shaped steps indicate assessments and 
rectangles show actions that may be required. 

 

Figure: 9.2:  Neonatal Resuscitation Algorithm (Neonatal Resuscitation Program, 8th edition) 
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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, 
¶ tǳǘ ōŀōȅΩǎ ƘŜŀŘ ƛƴ άǎƴƛŦŦƛƴƎέ Ǉƻǎƛǘƛƻƴ ǘƻ ƻǇŜƴ airways 

¶ Suction mouth, then nose if secretions. 

¶ Dry baby and remove wet clothes 

¶ Stimulate gently 

 B - Breathing (B) (stimulate and provide positive-pressure ventilation) 

: Positive-pressure ventilation is provided to assist breathing for babies with apnoea or 
bradycardia. 

¶ Bag-valve-mask ventilation for apnoea, gasping, or heart rate <100 bpm 

¶ Ventilate at rate 40 to 60 breaths/minute 

¶ Listen for rising heart rate, audible breath sounds 

¶ Watch for slight chest movement with each breath 

¶ Call for help 

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

of oxygen 

¶ Other interventions (continuous positive airway pressure [CPAP] or oxygen) may be 

appropriate if the baby has laboured breathing or low oxygen saturation for age. 

 
 

Figure 9.3: Positioning and Commencing bag and mask ventilation within One Minute of 
delivery 

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 birth ςǘƘŜ άDƻƭŘŜƴ aƛƴǳǘŜέΦ 

Do not shake the baby as this is harmful! 



---National Guidelines for Comprehensive Newborn Care---    

71 
 

November 2021 | First Edition 

 

 

 C - Circulation (C) (administer chest compressions) 

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

¶ Start compressions if HR is <60 after 30 -45 secs of effective ventilation 

Give (3 compressions: 1 breath) every 2 seconds. 

¶ Compress one-third of the anterior-posterior diameter of the chest. 

¶ Apply corrective steps MR SOPA, (Table 9.2) if ventilation does yield appropriate 

chest rise and heart rate not improving. 

 

Table 9.2: MR. SOPA Corrective steps to make ventilation effective 
 

 Corrective Steps Actions 

M Mask adjustment Reapply the mask. Consider the 2-hand technique 

R. Reposition airway Place head neutral or slightly extended. 

Try PPV and reassess chest movement 

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

O Open mouth Open the mouth and lift the jaw forward 

Try PPV and reassess chest movement 

P Pressure increase LƴŎǊŜŀǎŜ ǇǊŜǎǎǳǊŜ ƛƴ р ǘƻ млŎƳ Iіh increments, 
ƳŀȄƛƳǳƳ пл ŎƳ Iіh 

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/or volume expanders 

The majority of newborns will respond to standard resuscitation (NRT algorithm above). 

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 (1mg/ml or 1:1,000) is a high-ωπdose solution. This must be diluted to 

standard-ωπdose (0.1mg/ml or 1:10,000) before using it as high concentration will cause bradycardia 
and asystole. 

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

¶ Mix 0.1ml of 1:1,000 adrenaline with 0.9ml of sterile water/saline. Then give as in 

Table 9.3 
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Table 9.3: A simplified chart of volume of diluted (1:10,000) adrenaline 
 

Weight (kg)  
Volume (ml) 1:10,000 

0.1ml ɀ 0.3ml/kg of the diluted solution 

1 kg 0.1 ɀ 0.3ml of the diluted solution 

2 kg 0.2 ɀ 0.6ml of the diluted solution 

3 kg 0.3 ɀ 0.9ml of the diluted solution 

4 kg 0.4 ɀ 1.2ml of the diluted solution 

5 kg 0.5 ɀ 1.5ml of the diluted solution 

 

Table 9.4: Medications and Volume Expander Dosages 

 

 

 
 
 
 
 
 
 

 

¶±Ŝƴǘƛƭŀǘƛƻƴ όŜƴǎǳǊƛƴƎ ŀƛǊ ŜƴǘŜǊǎ ǘƘŜ ōŀōȅΩǎ ƭǳƴƎǎύ ƛǎ ǘƘŜ Ƴƻǎǘ 

effective step in neonatal 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 more effectively. 

¶ Perinatal asphyxia is manifested as slow or absent breathing, 

hypotonia (floppiness), cyanosis or pallor and bradycardia 

(slow or absent heart rate) at the time of birth. 



---National Guidelines for Comprehensive Newborn Care---    

73 
 

November 2021 | First Edition 

 

 

Table 9.5: Endotracheal Intubation: ET tube sizes and depth 
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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 for 

obstruction. 

Obstruction of the nostrils, mouth or upper airway with secretions or blood will 

cause respiratory compromise and potential hypoxia. 

 Penguin suckers (A) are reusable devices made of a flexible silicone, which may also 

be used for providing low pressure suctioning. Penguin suckers are autoclavable. 

Although suction bulbs (B) may also be used, they are not autoclavable and are thus 

not recommended due to greater infection risk between patients. A suction pump ( 

Adult is C and Neonatal suction is D) uses a negative vacuum created by an internal 

pump to remove blood or secretions from oral and nasopharyngeal cavities. Although 

an adult suction pump (C) can be used on paediatric or neonatal patients, the vacuum 

range is much higher which makes it more difficult to control for the low ranges 

required for neonatal patients (80-100mmHg). Use of an adult pump to treat neonatal 

patients is not encouraged. 

 

A B 

C D 
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Post-resuscitation care is intended to optimize ventilation and circulatory function, preserve 
organ and tissue function and maintain recommended blood glucose levels and temperature 
(Table 9.6). Once the respiratory status is stable, return to mother for skin-to-skin 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 oxygen therapy. 

 

Table 9.6: Post Resuscitative Care treatment 

 
 

 

 

POST RESUSCITATION CARE: 
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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 as they may be called 
upon to resuscitate a newborn at any time. Regular practice of neonatal resuscitation basic skills 
through manikin-based 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 mobile (A) (Helping Babies Breathe) or eHBB VR (B) (Virtual Reality) newborn resuscitation 
scenarios may help to support critical decision making during newborn resuscitations. NRP eSIM 
(www.aap.org/nrp) and the current WHO ENC Now! simulation practices can be used by health 
workers routinely to retain skills. 

 
Figure: 9.4: eHBB mobile (A) and eHBB VR (B) 

 
 

¶ Use a T-Piece/Neopuff® device if available to give positive pressure in the delivery room. 

¶ Infants < 32 weeks gestation must be placed in a food-grade plastic wrap or bag, without 
drying, immediately after birth. This reduces insensible water loss by 70-80%. 

¶ Use capnography (CO2 detector) in addition to clinical assessment to confirm placement of 
tracheal tube if available. If ET tube is in place, the detector will change to yellow. 

¶ Therapeutic hypothermia is offered to newborn infants at term or near term with evolving 
moderate to severe HIE (See section on perinatal asphyxia). 

 

 

 

 

 

NOTES FOR TERTIARY LEVEL 3 CENTRES 

https://play.google.com/store/apps/details?id=edu.uw.med.neonatology.ehbbmob
https://play.google.com/store/apps/details?id=edu.uw.med.neonatology.ehbbvr
http://www.aap.org/nrp
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CHAPTER 10: 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 and can be respiratory and non- respiratory in origin. Thus, a thorough 
history, physical examination, radiologic and laboratory investigations will aid in the evaluation. 

 

NEWBORNS AT RISK OF DEVELOPING BREATHING PROBLEMS 
¶ Preterm infants 

¶ Infants born to mothers with fever, prolonged rupture of membranes, foul-

smelling amniotic fluid 

¶ Meconium in amniotic fluid 

¶ Infants born by caesarean section or after a quick delivery 

¶ Infants with birth asphyxia 

¶ Infants of diabetic mothers 

¶ Infants with congenital abnormalities 

Respiratory disorders mostly present as: 
Ä Abnormal respiratory rate 

ï Tachypnoea: RR >60 breaths/minute 
ï Bradypnoea: RR < 30 breaths/minute 

Ä Apnoea: cessation of breathing for > 20 seconds or any duration associated with bradycardia 
and cyanosis 

Ä Increased work of breathing 

Ä Grunting on respiration 

Ä Flaring of alae nasi 

Ä Retractions (severe chest indrawing) 

Ä See-saw breathing 

Ä Hypoxia features 

ï Oxygen saturation <90% 

Ä Central cyanosis (blue tongue and lips) 

ï Altered level of consciousness 

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

Figure 10.1: The Silverman Anderson Respiratory Severity Score (SAS) 

The RSS evaluates five parameters of inspecting for work of breathing and assigns an overall score 
ǿƛǘƘ ŀ ǇŀǘƛŜƴǘ ōǊŜŀǘƘƛƴƎ ŎƻƳŦƻǊǘŀōƭȅ ŀ άлέ ŀƴŘ ŀ ǇŀǘƛŜƴǘ ƛƴ ǎŜǾŜǊŜ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎǘǊŜǎǎ ŀ άмлέΦ 

Score <5 indicates mild respiratory distress and usually requires oxygen therapy (Oxygen hood, nasal 
prongs) 

Score 5 ς 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 ventilation. 
 

The other scoring that has been used for assessment ƻŦ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎǘǊŜǎǎ  ƛǎ ǘƘŜ 5ƻǿƴŜΩǎ {ŎƻǊŜ  
(DS). The DS is used for assessment of both term and preterms; but the 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% FiO2 blended oxygen; thus leading to the current Modified  
5ƻǿƴŜΩǎ {ŎƻǊŜ (See  Table 10.1A and B) 
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Table 10.1A:  5ƻǿƴŜΩǎ wŜǎǇƛǊŀǘƻǊȅ 5ƛǎǘǊŜǎǎ {ŎƻǊŜ  

 

 

Table 10.1B: 5ƻǿƴŜΩǎ wŜǎǇƛǊŀǘƻǊȅ 5ƛǎǘǊŜǎǎ {ŎƻǊŜ όaƻŘƛŦƛŜŘ ±ŜǊǎƛƻƴύ 
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Table10.2: Simplified table for classification and management of breathing difficulty 
 

NUMBER OF            GRUNTING OR  MANAGEMENT 

BREATHS/MINUTE CHEST INDRAWING 

More than 90 Present Severe ω {ǘŀōƛƭƛȊŜ ōŀōȅ ŀƴŘ treat 

ω Continue on  oxygen 

ω Organize transfer if at  secondary 
facilities and baby is not 
improving 

More than 90 Absent Moderate ω LŦ {thн ғфл҈Σ ǎǘŀǊǘ ƻƴ ō/t!t ; if not 

available start 02 via nasal prongs 

ω Set up IV line/IV fluid at maintenance 

60 ς 90 Present Moderate ω LŦ {thн ғфл҈Σ ǎǘŀǊǘ ƻƴ ō/t!t ; if not 

available start 02 by nasal prongs 

ω Set up IV line/IV fluid at maintenance 

60 -­­90 Absent Mild ω   Start 02 by nasal prongs 

ω Check SPO2 after 15min: - If >90%, 

continue 02 - If <90%, start bCPAP 

 
 

 

 

 

 

 
 

 

For all respiratory distress in newborns, stabilize the baby 

and treat any other co-existing 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 to a level 3 specialized centre. 
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CAUSES OF RESPIRATORY DISTRESS 
Causes of respiratory disorders vary, may be respiratory or non-respiratory (central, cardiac, 
metabolic, mixed) in origin (See Fig 10.2). 
 

 

Figure 10.2: Causes of respiratory distress in the newborn 

Source: Respiratory Distress and Management Strategies in the Newborn 

http://dx.doi.org/10.5772/64397 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://dx.doi.org/10.5772/64397
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Table 10.3: Common causes of respiratory distress and their typical presentations are summarized 
below: 
 

 Transient 
Tachypnoea of 
the newborn 

Respiratory 
distress 
syndrome 

Meconium 
aspiration 
syndrome 

Neonatal 
pneumonia 

Pneumothorax 

Birth history Near term or 
term 

Short 
labour/CS 
delivery 

No risk factor 
for sepsis 

Preterm, 

<35weeks GA 

Term or 
post-term 

Meconium 
stained 
amniotic 
fluid 

Perinatal risk 
factors for 
sepsis 

Received 
bag & mask 
ventilation 

+/- meconium 
stained 
liquor, 

Can occur 
spontaneousl
y 

Laboratory 
investigation 
results 

Usually not 
suggestive of 
sepsis 

May be 
negative for 
sepsis 

May be 
suggestive of 
sepsis 

Usually 
suggestive of 
sepsis 

Usually 
negative 
for sepsis 

Chest X-ray Fluid in fissure, 
usually on the 
right side 

Early CXR 
may be 
normal, 
Ground glass 
appearance, 
air 
bronchogram 
s extending 
to the 
periphery, 
features of 
complication 
maybe 
apparent(air 
leaks) 

Hyper 
inflated 
lungs, 

Diffuse 
patchy 
opacities, 
features of 
complication 
s maybe 
apparent (air 
leaks, focal 
emphysema, 
etc ) 

Diffuse patchy 
opacities 

Maybe 
unilateral 
hyperluscenc
y 

+/- 
mediastinal 
shift 

Course of 
distress 

Mild distress 

Resolves 
spontaneously 
over 24-72 hours 

Natural 
history: 3-4 
hours onset 
time, 72-96 
hours peak 
and resolves 
about the 7th 

day of life. 

Depends on 
severity and 
± 

complication 
s 

Depends on 
severity, 
Moderate to 
severe 
distress: 

Usually 

>48hours 

Maybe of 
sudden onset, 
moderate to 
severe 
distress 
depending on 
size. 
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 Investigations 

¶ Oxygen saturation with oximetry 

¶ Blood gas analysis 

¶ Sepsis work-up 

¶ Chest X-ray 

¶ Echocardiography (if congenital cardiac defect is suspected) 

 Treatment approach 

Aims of treatment: 

 Resuscitation of the neonate 

 Optimizing tissue oxygenation 

 Decreasing the work of breathing 

 Preventing hypoxia, hypercapnia and acidosis. 

These can be achieved by 

i. Providing respiratory support 

ii. General supportive/specific care 

iii. Proper nursing care 
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Figure 10. 3: Algorithm 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 birth weight. 

¶ There is reduced risk with antenatal steroid use (Dexamethasone or Betamethasone). 

¶ Increased risk in premature babies <34weeks GA, maternal diabetes, male infants, 
multiple births, Caesarean section, precipitous delivery, asphyxia, cold stress, and a 
history of previously affected infants. 

 What are the clinical features? 

¶ Neonates with RDS present within 4 hours of birth with tachypnoea and signs of 

respiratory distress 

¶ A neonate with RDS will get worse before they get better 

¶ The respiratory distress gets worse over the next 24 ς 36 hours due to the 

disappearance of the small amount of surfactant present 

¶ At 36 ς 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 endogenous surfactant. 

 Treatment 

¶ Put the baby in neutral (sniffing) position. 

¶ Give oxygen via nasal cannula 0.5-1 litre per minute (escalate as needed, but consider 

early CPAP). 

¶ 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 
syndrome. 

¶ Trophic Feeds via NGT if the baby is in severe respiratory distress. 

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

¶ Early CPAP (starting in the delivery room) 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 are available. 

¶ By third day, there is usually production of endogenous surfactant following 
appropriate supportive care and respiratory therapy. 

¶ Maintain warmth, stabilize glucose, correct electrolytes and acid base balance -as 

adverse factors reduce endogenous surfactant production (See Appendix 10.3; 

Newborn Early Warning Chart for danger signs).  

 

 

 

SURFACTANT REPLACEMENT THERAPY (SRT) 
Exogenous surfactant has been shown to reduce neonatal 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. 
 

 

 Neonates <28 weeks GA 

 Neonates with clinical and radiographic evidence of RDS 

 Neonates with RDS on CPAP requiring FiO2 >30-40% 

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

 

 

 Severe meconium aspiration syndrome with severe respiratory failure 

 Late preterm infants of diabetic mothers with RDS 

 Pulmonary haemorrhage after the acute phase 

 Respiratory failure - may improve gas exchange and respiratory mechanics and 
shorten the duration of invasive mechanical ventilation 

Indications 

Surfactant replacement therapy may also used for: 

 

Monitoring is key for all newborns. Use the sample Neonatal 

Standard Monitoring Chart (Appendix 10.1); 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. 
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¶ Minimally Invasive Surfactant Therapy (MIST or LISA) 

¶ INtubate-SURfactant-Extubate (INSURE) 
 
 

PREPARATION OF EQUIPMENT AND SUPPLIES FOR SURFACTANT 
REPLACEMENT THERAPY 
¶ Continuous cardiovascular monitoring equipment (Pulse Oximeter or Multi-

parameter Monitor) 

¶ Surfactant (all brands of surfactant are suitable for INSURE, BLES® is appropriate for 

both INSURE and MIST) 

¶ Size 5-6 Fr feeding tube 

¶ 5ml syringe 

¶ Alcohol swab 70% 

¶ Sterile towel or drape 

¶ Tape measure 

¶ Sterile scissors 

¶ Emergency equipment: T-piece and mask, suction, BMV device 

¶ Oxygen tube 

¶ Laryngoscope with blades (00, 0, 1) - sterilised 

¶ ETT sizes 2.0, 2.5, 3.0, 3.5 

¶ Stethoscope 

¶ Pulse oximeter or multi parameter monitor 

 Perform the following interventions 

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

¶ Suction airway and /or ETT and listen for the air entry. 

¶ Record all vital signs (heart rate, RR, blood pressure, SpO2). 

¶ Give strict instructions to your assistant/s. 
 

 Procedure 

¶ Surfactant replacement therapy and the methods of administration are aseptic 

procedures and strict techniques of asepsis must be observed. 

Administration Techniques 

 

Surfactant administration and mechanical ventilation 

should be for Level 3 specialist centres that have 

appropriate facilities and expertise. 
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¶ Premedication to ease discomfort and prevent bradycardia may be considered using 

¶ ƳƻǘƘŜǊΩǎ ŜȄǇǊŜǎǎŜŘ ōǊŜŀǎǘ Ƴƛƭƪ ƻǊ ǎǳŎǊƻǎŜ ƻǊŀƭ ŘǊƻǇǎ ŀƴŘ ŀǘǊƻǇƛƴŜ όнлƳŎƎκƪƎύ Ŏŀƴ ōŜ 
used to reduce secretions. 

¶ Intubate. 

¶ !ŘƳƛƴƛǎǘŜǊ ǎǳǊŦŀŎǘŀƴǘ όŀŎŎƻǊŘƛƴƎ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴ ƻƴ ŘƻǎŜ ŀƴŘ frequency). 

¶ Extubate to continue bCPAP or continue to mechanical ventilation (if indicated) 

¶ Continue monitoring (O2 Saturation, RR, HR) 

¶ Ensure to readjust settings of respiratory support as needed after surfactant 
administration to reduce risk of pneumothorax. 

 Administration procedure for minimally invasive surfactant therapy (MIST): 

¶ Maintain infant on bCPAP throughout procedure. 

¶ Use 5-6F feeding tube, Mark feeding tube with tape indicating the tip to lip 

depth of insertion (6 cm plus weight of the infant in kg). 

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

¶ After the tube placement, remove the laryngoscope and stabilize the tube using two 

fingers at the level of the upper lip. 

¶ Once the tube is correctly positioned, connect the syringe with surfactant and 

administer the calculated volume of surfactant slowly over 5minutes 

¶ Synchronize every surfactant bolus with the inspiration for ease of spread. 

¶ Monitor the vital signs (HR, RR, and Oxygen Saturation) throughout the procedure. 

¶ Remove the syringe from the tube and observe for surfactant reflux. 

¶ At the end of the procedure, flush the tube with 0.5 ml of air before removing. 

If the infant becomes bradycardic, or develops significant desaturation 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 of increasing 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: 

ï Surfactant administration is a minimum two-person procedure. 

ï The infant must have cardio-respiratory monitoring throughout. 

ï A third person is ideally present, with the sole responsibility for continuous 
adjustment of respiratory support devices and monitoring. 

Nursing Care for Surfactant Administration 

¶ Before procedure, record baseline vital signs/observations: heart rate, 
respiration rate, oxygen saturation, plus a blood gas if required 

¶ Assemble required materials and supplies; prepare the baby 

¶ Assist the doctor during the procedure 

¶ aƻƴƛǘƻǊ ƴŜƻƴŀǘŜΩǎ Ǿƛǘŀƭ ǎƛƎƴǎ ŎƭƻǎŜƭȅ ŜǾŜǊȅ мл ƳƛƴǳǘŜǎ ŦƻǊ ол ƳƛƴǳǘŜǎ ǘƘŜƴ ǊŜǎǳƳŜ hourly 

¶ for four hours then 4hrly thereafter. 
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¶ A repeat blood gas should be performed 30-60 minutes post administration. 

¶ Do not suction airways for 1 hour after surfactant administration unless signs of 
significant airway obstruction occur 

¶ Note and report changes in non-pulmonary haemodynamics that may indicate 
significant changes - particularly in the very premature and/or unwell patient. 

 

APNOEA IN THE NEWBORN 

 Definition Apnoea 

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 
preterms due 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. 

¶ Apnoea of prematurity is a diagnosis of exclusion because apnoea may be associated 

with other diagnoses including: 

 Hypothermia- sepsis, hyperthermia, hypoglycemia, hypocalcemia 
anaemia, birth asphyxia, seizures, hyperbilirubinaemia, intraventricular 
haemorrhage, necrotizing enterocolitis, gastro oesophageal reflux, 
patent ductus arteriosus. 

¶ Any neonate with apnoea should be evaluated thoroughly!!!! 

¶ Pharmacological therapy with a methylxanthine stimulant (caffeine or aminophylline) 
decreases the episodes of apnea and bradycardia of prematurity and is a crucial intervention to 
improve the outcome of preterm newborns. 

 Evaluation 

¶ Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ǇǊŜǘŜǊƳ ƴŜƻƴŀǘŜǎ Җоп ǿŜŜƪǎ ƻŦ ƎŜǎǘŀǘƛƻƴŀƭ ŀƎŜ ŀǊŜ ŎƻƳƳŜƴŎŜŘ 
on continuous oxygen saturation monitor with alarm set at <90% and time lag for 
alarm to go off at 20 seconds. 

¶ Prompt response to alarm is required to ascertain cause of any desaturation. 

¶ If no monitor is available it is important to closely observe neonate for cyanosis, 

mottling, and not breathing. 

¶ Work up for apnea: -FBC, CRP, glucose, blood culture, RBS, serum electrolytes, 

serum aminophylline level if possible and cranial ultrasound scan to rule out IVH. 

¶ If not tolerating feeds, +/- abdominal distension, consider necrotizing enterocolitis. 

 Prevention of apnoea of Prematurity 

a) When to start caffeine /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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of gestational age 
<34 weeks or weight <1500g. If caffeine is available this would be the first choice 
over aminophylline. 

¶ Very low birthweight (<1500g) babies should receive prophylactic caffeine/ 

aminophylline orally until they reach 1.5kg or 34 weeks GA, whichever comes 

first. 

¶ Caffeine (or aminophylline if oral caffeine citrate 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 is 9-14mg/l if facility is able to 

check serum levels). 

b) Dosages of caffeine citrate and aminophylline 

¶ Caffeine Dose: 

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

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

ï Can be given orally even if baby is still on IV fluids. 

¶ Aminophylline dose (if caffeine citrate is not available) 

ï Loading dose: 6mg/kg aminophylline IV (or PO) given slowly over 20min 

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

 Treating an apnoea episode 

¶ Resuscitate patient first: 

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

- Suction mouth and nose 

- If the baby does not begin to breathe 
immediately, position head in a 
neutral position and ventilate using a 
bag and mask. 

- If oxygen saturations <90%, commence oxygen 

- Check glucose level with 
glucometer and correct as 
indicated 

¶ Establish cause and start treatment for 

suspected cause. 

¶ Immediate investigations are blood 
sugar, temperature, PCV, sepsis 
screening, electrolytes 

¶ Commence CPAP with close monitoring 
especially if recurrent apnoea 

¶ Treat for sepsis if other signs. Change to 

 

 

 

If apnoea is seen in a 

preterm baby who did 

not have apnoea before 

or is already on 

caffeine/aminophylline 

you MUST consider 

Sepsis. First rule out 

hypoglycaemia. 
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second line antibiotics if already on 1st 
line antibiotics 

¶ KMC should be continued or started if baby is stable. 
 

Meconium Aspiration Syndrome (MAS) 
Acute or chronic hypoxia and/or infection can result in the 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 severe lung inflammation 
resulting in interference with gas exchange, and lead to severe respiratory distress. 
 
Airway management at delivery may reduce risk of aspiration in depressed infants. 
 
 Management of 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 respiratory distress 
1. CXR ς findings include  diffuse, asymmetric patchy infiltrates, areas of 

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

condition and avoids hypoxaemia 

 
B. Care of neonate with MAS 

1. Minimal handling to prevent agitation 

2. Correct hypoglyacaemia 

3. Pay particular attention to electrolytes particularly calcium and monitor 
blood gas  (likely metabolic acidosis) 

4. Cautious fluid management to avoid cerebral and pulmonary oedema or dehydration 
from hyperventilation. 

5. Monitor blood pressure - may require inotropes 

6. Maintain haemoglobin level above 15mg/dl (improves oxygenation) 

7. Monitor renal function 

 
C. Oxygen therapy 

Management of hypoxaemia should be accompanied by increasing FiO2 and 
monitoring blood gases and PH 

D. Assisted ventilation 

1. CPAP- considered when saturation is less than 90%, maximum CPAP pressure of 
8cm and a child is in distress or if FiO2 >0.40 (40%) 
However, CPAP may sometimes aggravate air trapping and should be instituted 
with caution if hyperinflation is apparent clinically or radiologically. 

2. Mechanical ventilation 

a. Required if excessive CO2 retention (PaCO2>60mmHg) or persistent 
hypoxaemia (PaO2<50mmHg) 

b. Infants require higher inspiratory pressures (30-35cm H2O), PEEP (3 to 6cm 
H2O) 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 points; inspiratory time of 0.4 to 0.5 seconds at a rate of 20 
to 25 breaths per minute. Adjust as required 

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

 
3. Medications 

1. Antibiotics: Use broad spectrum antibiotics (e.g. Penicillin and gentamicin) - 
can be guided by blood cultures 

2. Surfactant: Though not routinely used, it may be of benefit in those with 
clinical deterioration and require escalating of support 

3. Sedatives; may be warranted if requiring mechanical ventilation. 

 Complications of MAS 

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

- Treatment is by chest tube insertion for drainage 

- Paediatric surgical consult 

b. Persistent Pulmonary Hypertension of the Newborn: treatment options include: 

- Inhaled nitric oxide 

- Phosphodiesterase e.g. Sildenafil and Milrinone 

- Cardiologist consult 

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 incidence of pneumonia. 
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CHAPTER 11: OXYGEN THERAPY 
IN NEWBORNS 

  

Oxygen is important in the care of newborn infants because 
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 newborns. 
Supplemental oxygen is an essential lifesaving treatment. 

 

THE REQUIREMENTS FOR SAFE OXYGEN 
USE IN NEWBORNS INCLUDE: 
¶ Systems for delivering different oxygen 

concentrations (blenders to provide 21% to 

100% oxygen). 

¶ Non-invasive systems for measuring oxygen 

levels in the blood (pulse oximetry). 

¶ Adequate number of trained staff who 
understand the importance of controlling 
oxygen levels. 

 

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

1) Oxygen concentrator: Oxygen concentrators (Figure 11.1) are one of the most 
commonly used sources of oxygen therapy, concentrating 85-95.5% oxygen from 
ambient air using two sieve beds made of a substance that captures nitrogen. Can 
deliver up to 10L/min oxygen. They can provide a 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 cylinder: This involves transport of filled oxygen cylinders to and from 
the bulk supply depot to the hospital. 

3) Central wall piped oxygen: In 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, high-pressure gaseous oxygen cylinders, a large 
oxygen concentrator or a combination. 

 

 
 
 

 
 

Hypoxaemia means low 

levels of oxygen in the 

blood (low blood oxygen 

saturation or content). 

Hypoxia is inadequate 

oxygen in tissues for 

normal cell and organ 

function, and hypoxia 

results from hypoxaemia  
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Figure 11.1: A typical oxygen concentrator. 

 

METHODS OF ADMINISTRATION OF OXYGEN 
 1.   Nasal prongs (also called nasal cannulae) 

ï 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 on the cheeks near the nose. 

ï Prongs come in different sizes. Ensure appropriate prong size for the newborn 

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

ï The standard flow rates through nasal prongs are 0.5ς1 L/min for neonates. 

ï Aim for oxygen saturations >90%-95%. 
 
 

 

Figure 11.2: Parts of a nasal prong (nasal cannulae) and a child using a nasal prong. 
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 2.   Nasal tube/catheter 
This is a thin, flexible tube (size 5-6 F) with some holes at the tip; that is passed into the nose and 
ends with its tip in the nasal cavity (see Fig.11.3). Determine the distance the tube should be passed 
by measuring the distance from the side of the nostril 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 0.5-1 litres/min in infants will deliver 30- 
35% oxygen. 

Aim for oxygen 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 and face-masks 

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

 

Figure 11.4: A face mask device 
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Table 11.1: Oxygen delivery methods in children and infants 

 

Table 11.2: WHO recommendation on Oxygen delivery methods 
 RECOMMENDATION QUALITY OF EVIDENCE 

1. Nasal prongs are the p r e f e r r e d method 
of d e l i v e r i n g oxygen to infants with 
hypoxaemia who require oxygen therapy 

 
 
Strong recommendations 

 
 
 

Moderate quality evidence 
 
 
 

Moderate quality evidence 

2. Where nasal prongs not available, use nasal 
or pharyngeal catheters as alternative 
delivery methods.  Face-ππmasks and head 
boxes are not recommended 

3. Standard flow rates for oxygen through 
nasal  prongs or nasal catheters are 0.5-ππ1 
L/min for neonates, 1-2L for infants 

Source: Oxygen therapy for Children, WHO 2016 

 

 
 
 
 
 
 

Humidification is essential when cold oxygen is delivered from 

a cylinder through a nasopharyngeal catheter or when high 

oxygen flows are used. Humidifier reservoirs should be 

cleaned regularly to avoid bacterial contamination. 
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STEPWISE ADMINISTRATION OF OXYGEN IN NEWBORNS 
¶ Before oxygen administration, ensure that the airway is clear. 

¶ Then administer oxygen via nasal prongs or nasal catheter, start with 0.5 litres/minute. 

¶ Assess after 15-30 minutes with pulse oximeter, if oxygen saturations remain <90%, 
escalate O2 quickly to 1 litre/minute up till a maximum of 2 litres/minute. 

¶ Reassess after 30 minutes and if the O2 saturation is still below 90%, administer 
O2 at 4 litres/minute through face mask.  

¶ Consider CPAP if there is no improvement on oxygen therapy and there 
are no contraindications. 

 Oxygen splitter equipment 

Sometimes, an oxygen source from a concentrator or from the cylinder can be shared 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 rates (@NEST360 Clinical modules).  
 

Figure 11.5: An oxygen splitter. 

 Pulse Oximeters to monitor oxygen delivery 

ï Neonatal patients should reach oxygen saturations of 90 ς 95% by 15 minutes after 
birth. If oxygen is needed it is recommended to give between 0.5-1 L/min. Whilst on 
oxygen, regular monitoring should be conducted using a pulse oximeter to ensure 
that this saturation range is maintained whilst the patient is on the concentrator. 

ï Pulse oximeters have one red- and one infra-red light-emitting diode and a 
photodetector. The light emitted by the diodes is absorbed by tissues, and amount 
of absorption is measured by the photodetector. 

Pulse oximeters can be: 

¶ Fixed (for continuous reading of one patient) 

¶ Handheld (for spot reading vital signs between patients, or the same patient at intervals) 

Ideally, patients suffering from severe 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 11.6: Handheld Pulse oximeter 
 

 

Figure 11.7: Fixed pulse oximeter 

 

Normal SpO2 for neonatal patients should be: 

¶ 90% - 100% depending on age of the newborn and altitude of the geographical area 

¶ Target SpO2 of 90-95% if on oxygen 

If SpO2 readings are less than 90%, the patient should be considered for supplemental 
oxygen therapy; and if baby is already on oxygen should be re-evaluated and promptly 
treated. 

(See the FMOH National Comprehensive Newborn Care Training Manual for details on 
oxygen concentrator, oxygen splitter and pulse oximeter). 
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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 manner, based on clinical response: 

i. Reduce oxygen flow by 0.5 L/min, recheck oxygen saturations and clinical condition 
every 15 minutes. 

ii. If oxygen saturations and clinical condition remain stable, reduce oxygen flow by 0.5 
L/min, recheck saturations 15 minutes after each reduction. 

iii. If oxygen saturations drop below 90% or the patient clinically deteriorates, 
increase the oxygen until normal oxygen saturations are obtained and the patient 
clinically improves. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ Peripheral pulse oximetry is a non-invasive 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 of newborns. 

¶ Saturations between 90-95% are reasonable to minimize 

complications associated with low and high oxygen levels, 

including chronic lung disease, retinopathy, of prematurity, 

neurodevelopmental impairment and death 
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CHAPTER 12: CONTINUOUS 
POSITIVE AIRWAY PRESSURE 
(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 continuous positive airway pressure (BCPAP) is a low-cost 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 open and increases 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 of mild air pressure 

to keep the airways open. 
ii. 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 collapse) and respiratory fatigue 
and improves oxygenation. 

iii. It is 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 an oxygen blender 
connected to an oxygen source. 

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

Figure 12.1: A typical bubble CPAP (Pumani) device with patient circuit 
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Figure 12.2: Vayu CPAP device with patient circuit 
 
 

 

Figure 12.3: Fisher and Paykel Bubble CPAP 
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BUBBLE CPAP SYSTEM 
General components of the CPAP set up include: Air-oxygen blender, Humidifier, warmer, 
circuits, Pressure generator and Interphase (binasal 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 5ς10 L/min and usually requires an oxygen blender. 

2. ! ƴŀǎŀƭ ƛƴǘŜǊŦŀŎŜ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ƛƴŦŀƴǘΩǎ airway with the circuit: short nasal prongs are 
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 nasal trauma. 

3. An expiratory limb with the distal end submerged in water to generate end 
expiratory pressure. 
 

 Indications 

 CPAP may be used to treat neonatal patients with:  

¶ 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 term infants 

¶ Respiratory Distress syndrome (RDS) 

¶ Apnoea of prematurity 

¶ Following neonatal resuscitation 

¶ Congenital pneumonia 

¶ Severe transient tachypnoea of the newborn 

¶ Persistent pulmonary hypertension of the newborn 

¶ Meconium aspiration syndrome (be cautious if there is air-trapping) 

¶ Neonatal sepsis with severe respiratory distress 

¶ Weaning from mechanical ventilation 

 Contraindications to nCPAP 

¶ Upper airway abnormalities that make (nasal CPAP) nCPAP ineffective or dangerous 

ï Choanal atresia 

ï cleft palate 

ï Unrepaired trachea-oesophageal fistula 

¶ Congenital Diaphragmatic hernia (pre surgical repair) 

¶ Severe cardiovascular instability and impending respiratory arrest 

¶ Unstable respiratory drive with frequent apnoeic episodes resulting in desaturation 

and/or bradycardia 

¶ Ventilatory failure as indicated by the inability to maintain PaCO2 at < 60 mmHg 

and to maintain at pH > 7.25 

¶ See the FMOH National Comprehensive Newborn Care Training Manual for 

details on CPAP equipment). 
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Figure12.4: Setting up a Bubble CPAP system 
 

 

 
Figure 12.5: Schematic diagram of a Bubble CPAP set up 
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 Procedure for bCPAP 

There are many bCPAP devices, with similar set-up procedures: 

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

2. Prepare the baby 

a. Wash hands and wear gloves 

b. Suction nose and mouth 

c. Insert orogastric tube (OGT) to prevent air from filling in the 
stomach and compromising respiration (CPAP Belly) 

3. Attach the baby to the bCPAP machine 

4. Initial bCPAP settings: usually set at 5 ς 8cm H2O pressures. 

An increase in CPAP pressure may be necessary for initial settings if work of breathing is 
high. Oxygen requirement is guided by oxygen saturation. 

 Monitoring of baby on CPAP 

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

1. Vital signs, including respiratory rate, heart rate, oxygen saturation, temperature, 
arterial blood gases if available 

2. Work of breathing 

3. Nasal blockages 

4. Abdominal distension 

5. Nasal septum trauma or breakdown 

Nursing care 

Á Care of the airway ς suction as required 

Á Vital signs monitoring half hourly to hourly 

Á Positioning and pressure care 

Á Monitor for abdominal distension and place oro-gastric tube (leave open to 
straight drain unless during feeding to decompress stomach) 

Á Feeding as prescribed 

Á Ensure baby is kept warm  

Á Support parents and reduce parental stress as much as possible 

Á Perform other duties as requested by the medical team 
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Figure 12.6:  Sample CPAP Monitoring Chart 

 

 Weaning off CPAP 

Criteria: 

i. Respiratory rate has been < 60cpm for at least 6 hours 

ii. hȄȅƎŜƴ ǎŀǘǳǊŀǘƛƻƴ ŎƻƴǎƛǎǘŜƴǘƭȅ Ҕ фл҈ ŦƻǊ җ с hours 

iii. bƻ ǎƛƎƴƛŦƛŎŀƴǘ ƎǊǳƴǘƛƴƎΣ ǊŜŎŜǎǎƛƻƴǎΣ ƴŀǎŀƭ ŦƭŀǊƛƴƎΣ ŀǇƴƻŜŀ ƻǊ ōǊŀŘȅŎŀǊŘƛŀ ŦƻǊ җ с hours. 

CPAP is usually weaned by reduction of 1cmH2O every 12-24 hours. 

¢ƘŜ ǘƛƳƛƴƎ ŀƴŘ ǊŀǘŜ ƻŦ ǿŜŀƴƛƴƎ ǿƛƭƭ ōŜ ŘŜŎƛŘŜŘ ōȅ ǘƘŜ ƳŀƴŀƎƛƴƎ ǘŜŀƳ ŀƴŘ ōŀōȅΩǎ ǊŜǎǇƻƴǎŜ. 

When the infant has demonstrated a stable respiratory pattern on CPAP of <5cmH2O in 
<30% oxygen for 12-24 hours, the CPAP may be discontinued. 

 

 Complications of CPAP 

¶ Gastric distension and vomiting; hence pass orogastric tube once starting CPAP to prevent 
ά/t!t .ŜƭƭȅέΦ 

¶ Risk of air leak syndromes (e.g pneumothorax) 

¶ Reduction in cardiac output if increased pressures 

¶ Nasal obstruction from mucus plugging 

¶ Nasal excoriation, scarring, pressure necrosis, and septal distortion. 

¶ Skin irritation of the head and neck from improperly secured bonnets or CPAP 
head harnesses. 
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Figure 12.7: An algorithm for the management of a newborn on CPAP 
 

 

 

 

 

 

 

 

Wean CPAP 

As respiratory exam improves 

1. Change back to O2 

concentrator. 

2. Wean O2 to 2L/min on 

concentrator 

3. Discontinue O2 if tolerated 

4. Decrease CPAP pressure by 

1cm H20 every hour to 6 cm 

H20 

Escalate CPAP 

If respiratory distress and hypoxia 
(O2 saturation <90%) 

1. ŷ O2 concentrator to 

4L/min 

2. ŷCPAP by 2cm H20 to 

max 10 cm H20 

3. Change to O2 cylinder at 

4L/min 

If respiratory distress still present, 
but no hypoxia (O2 saturation 

>90%) 

1. ŷCPAP by 2cm H20 to 

max of 10 cm H20 

Initiate CPAP  

Start CPAP @ 6cm H 20 

Add oxygen if indicated  

Place enteral tube  

 

Discontinue CPAP 

When respiratory symptoms resolve for 
>24 hours 

1. Discontinue CPAP 

2. Apply alternative O2 source if 

indicated e.g. Nasal cannula 

If Respiratory support required 

1. Monitor vital signs every hour for 4 hours, then a minimum 

of every 3 hours 

2. Evaluate for sepsis/pneumonia (CBC, CRP) start antibiotics 

3. Make NPO, Start IVF at 80mL/kg/day 

4. Monitor glucose, treat hypoglycaemia 

5. Monitor temperature, goal 36.5oC to 37.5oC 
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CHAPTER 13: OTHER MODES OF 
RESPIRATORY SUPPORT 

 

HIGH FLOW NASAL CANNULA (HFNC) 

IƛƎƘ Cƭƻǿ bŀǎŀƭ /ŀƴƴǳƭŀ ƛǎ ŀ ƳƻŘŜ ƻŦ Ψƴƻƴ-ƛƴǾŀǎƛǾŜΩ ǊŜǎǇƛǊŀǘƻǊȅ ǎǳǇǇƻǊǘ ŦƻǊ ǇǊŜǘŜǊƳ ŀƴŘ ǘŜǊƳ 
infants; and entails the delivery of humidified, heated and blended oxygen/air to flow rates 
greater than 1litre/min (2 ς 8 L/min) via a nasal cannula (bi-nasal prongs). Baby to be 
breathing spontaneously. 

 Benefits of HFNC: 

¶ Babies on HFNC appears to be well settled and comfortable; and accommodates feeding better 
than CPAP 

¶ Less abdominal gaseous distension than other flow devices 

¶ .ŀōƛŜǎ Řƻ ƴƻǘ ǊŜǉǳƛǊŜ άǘƛƳŜ ƻŦŦέ ŦƻǊ ƴƻǎŜ breaks as the seal is not complete like in CPAP. 

¶ 9ŀǎȅ ǘƻ ǎŜŜ ƳƻǊŜ ƻŦ ǘƘŜ ōŀōȅΩǎ face 

¶ HFNC is flow- based while CPAP is mostly pressure-based. 

¶ Easier access for cranial ultrasound scans. 

 Indications for HFNC: 

¶ Non-invasive ventilation of preterm/extremely preterm infants. 

¶ ICb/ ǊŜŘǳŎŜǎ ŀƴŘ άǿŀǎƘŜǎ ƻǳǘέ ǳǇǇŜǊ ŀƛǊǿŀȅ/nasopharyngeal dead space and resistance; and 
is considered a less invasive respiratory support than CPAP. 

¶ Non-invasive ventilation for infants with parenchymal lung disease (Hyaline Membrane 
disease/pneumonia/Chronic lung Disease/Meconium Aspiration Syndrome/pulmonary 
hypoplasia/bronchiolitis).  

¶ Treatment/prevention of apnoea of prematurity. 

 Instituting HFNC: 

¶ Attach appropriately sized nasal cannula 

¶ Cannula should not obstruct or be larger than ½ the diameter of the nostrils (~50-
80% nares) to prevent occlusive seal unlike in CPAP in which occlusion is desired for 
effect. 

¶ Adjust the flow to the desired rate and place the cannula on the patient 

¶ Operational flow rates range from 2 ς 8 L/min 

¶ Start at flow rate of 6-7 L/min 

¶ Start at flow rate of 3 L/min for 32-34 weeks gestation, 4 L/min for 34-36 weeks gestation 
and 4-5 L/min for > 36 weeks gestation. Maximum flow of 6 L/min for stable patients, up 
to 7 L/min for unstable patients awaiting CPAP or transfer 

¶ Flow can be increased in increments of 0.5-1 L/min (maximum 8 L/min) 

¶ Minimal handling - judicious approach to interventions/investigations 
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 Failed HFNC defined by any of: 

¶ FiO2 > 60% required to maintain normal oxygen saturation >90% 

¶ Respiratory acidosis with a pH <7.2 

¶ Recurrent apnoea requiring bag/mask ventilation. 
 

 

Figure 13.1: Basic Components of a High-Flow Nasal Cannula (HFNC) system 

 

MECHANICAL VENTILATION (FOR LEVEL 3 CENTRES IF AVAILABLE) 
!ǎǎƛǎǘŜŘ ǾŜƴǘƛƭŀǘƛƻƴ ƛƴǾƻƭǾŜǎ ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ Ŧƭƻǿ ŀƴŘ ǇǊŜǎǎǳǊŜ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀƛǊǿŀȅ ƛƴ 
order to effect change in lung volume. 

! ƳŜŎƘŀƴƛŎŀƭ ǾŜƴǘƛƭŀǘƻǊ ƛǎ ŀ ƳŀŎƘƛƴŜ ǘƘŀǘ ƎŜƴŜǊŀǘŜǎ ŎƻƴǘǊƻƭƭŜŘ Ŧƭƻǿ ƻŦ Ǝŀǎ ƛƴǘƻ ŀ ǇŀǘƛŜƴǘΩǎ ŀƛǊǿŀȅ 

and takes over the action of breathing.  

 Indications 

¶ Apnoea: cessation of breathing. 

¶ Inadequate respiratory drive 

¶ Circulatory failure/cardiogenic shock 

¶ Failed CPAP: FiO2 >0.6 after surfactant or respiratory acidosis with pH < 7.2 

¶ Inability to protect airway (low GCS/BCS coma scales) 

¶ Congenital anomalies-congenital diaphragmatic hernia, large tumors obstructing 

the airways. 
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Figure 13.2 --: A mechanical ventilator for intensive care, with the external circuit 

 

 Mechanical ventilation Terminologies 

1. Inspiratory time (Ti): set time for inspiration 

2. Expiratory time (Te): set time for expiration 

3. Inspiratory: Expiratory (I:E) ratio: the ratio of inspiratory to expiratory time 

4. Rate (RR)/frequency (F): set number of breaths delivered over a minute. 

5. Fraction of inspired oxygen FiO2: 

6. Flow rate (V insp) and (V exp): Volume delivered per unit time. 

7. tŜŀƪ ƛƴǎǇƛǊŀǘƻǊȅ ǇǊŜǎǎǳǊŜ όtLtύΥ ǘƘŜ ƳŀȄƛƳǳƳ ǇǊŜǎǎǳǊŜ ǳǎŜŘ ǘƻ ƛƴŦƭŀǘŜ ƛƴŦŀƴǘΩǎ ƭǳƴƎǎ during 

inspiration. 

8. Positive end expiratory pressure (PEEP): the pressure above zero at the end of expiration. 

tǊƻǾƛŘŜǎ Ŏƻƴǘƛƴǳƻǳǎ ŘƛǎǘŜƴŘƛƴƎ ǇǊŜǎǎǳǊŜ ǘƻ ǘƘŜ ƛƴŦŀƴǘΩǎ ƭǳƴƎs. 

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 a breath. The desired 
tidal volume for neonates is 4-6mls/kg. 

11. aƛƴǳǘŜ ǾƻƭǳƳŜ όa±ύΥ ǘƘŜ ŀƳƻǳƴǘ ƻŦ Ǝŀǎ ǘƘŀǘ ǇŀǎǎŜǎ ƛƴ ƻǊ ƻǳǘ ƻŦ ǘƘŜ ƛƴŦŀƴǘΩǎ ƭǳƴƎǎ ŘǳǊƛƴƎ 
one minute. (Minute volume = tidal volume x rate). The desired minute volume in 
neonates is 200-400mls/kg. 

 

 Initial ventilator settings 

¶ Positive end expiratory pressure (PEEP) is usually set at 4-6 cm water. Severe lung disease 

or abdominal splinting requires the higher pressure. 

¶ In the Volume targeted mode (recommended), set tidal volumes (VTE) at 4-6 ml/kg. 
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¶ In Pressure mode, the Peak inspiratory pressure (PIP) should be set to just enough 
to achieve adequate chest movement and expired tidal volumes (VTE) of 4-6 ml/kg. 
In a preterm with lung disease initially set PIP at 18cm H2O. Normal lungs rarely 
require PIP>12cm H2O. 

¶ Rate: initially 40 breaths per minute, if lung disease is present ς decrease after 

surfactant administration. Use a much lower rate (30) if the lungs are normal 

¶ Inspiratory time (Ti): 0.35 ς 0.4 seconds. Use the lower Ti for fast rate or AC mode 

(Ti termination set by senior clinician) 

¶ Pressure support: set at 2/3 of PIP initially. Pressure support is not set in Assist 

Control mode as every spontaneous breath is fully supported. 

 

Modes of mechanical ventilation 
¶ A mode of mechanical ventilation is the set of operating characteristics that controls how the 

ventilator functions. 

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

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

    Basic modes of mechanical ventilation 
1. Synchronized mandatory ventilation (SMV)- ±ŜƴǘƛƭŀǘƻǊ ōǊŜŀǘƘǎ ŀǊŜ ǎȅƴŎƘǊƻƴƛȊŜŘ ǿƛǘƘ ǇŀǘƛŜƴǘΩǎ 

inspiration. 
2. Synchronized intermittent positive pressure ventilation (SIPPV) 
3. Patient triggered ventilation (PTV) 
4. Assist control ventilation (AC) 
5. Pressure support ventilation (PSV) 
6. Volume control ventilation (VC) 
7. High frequency oscillation ventilation ( HFOV) 
8. High frequency jet ventilation ( HFJV) 

Monitoring of a baby on mechanical ventilation 

i. Ensuring the ventilator delivers the correct settings prescribed by the medical team 

ii. Checking the ventilation parameters continuously and document any changes made. 

iii. Assess for endotracheal tube displacement or obstruction, pneumothorax, or 
ŜǉǳƛǇƳŜƴǘ ƳŀƭŦǳƴŎǘƛƻƴ ƛŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎƭƛƴƛŎŀƭ ŎƻƴŘƛǘƛƻƴ ŎƘŀƴƎŜǎ ǿƘƛƭŜ ǊŜŎŜƛǾƛƴƎ 
mechanical ventilation (DOPE: D=dislodgement; O=obstruction; P=pneumothorax; 
E=Equipment) 

iv. Monitoring the patient and notifying the medical team immediately, should the ōŀōȅΩǎ 

condition deteriorate. Anytime a problem is encountered with the ventilator, your first action 
should be to remove patient from the ventilator, and ventilate manually with bag and mask ( 
with PEEP valve if available) 

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: 

ï General appearance, colour, perfusion, tone 

ï Respiratory rate/effort, adequacy and symmetry of chest expansion, breath sounds 
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ï Observe for any significant leak around the tube 

vi. Documentation of ventilator parameters and settings 

vii. Noting the adequacy of humidification 

viii. Setting ventilator alarms correctly and responding promptly to alarms 

ix. Suctioning the airway as required 

x. Pulse oximetry and/or transcutaneous oxygen monitoring 

xi. Positioning and pressure care 

 

Target arterial blood gas (ABG) values: 

 
 ARTERIAL BLOOD  GAS variables NORMAL VALUES 

 pH 7.35-7.45 (Acceptable: Preterm: 7.28-7.32 

PaCO2 35-45 mmHg 

PaO2 50-70 mmHg (Term infants) 

45-65 mmHg ( preterm) 

HCO3 20-24 mEq/L 

Base excess -5  to + 5 mEq/L 

 

Weaning off from ventilator 

Å Weaning is the process of stepping down the ventilator support towards discontinuation and 
removal of the endotracheal tube. Weaning and extubation shifts the work of breathing from 
ventilator to patient.  

Å Pre-requisites for weaning 
- Improvement or resolution of the indication for its commencement 
- Adequate gas exchange 
- Low positive end expiratory pressure (PEEP) 
- Low fraction of inspired oxygen (FiO2) 
- Presence of respiratory drive to initiate and maintain spontaneous breathing 
- Stable haemodynamic state 
Å Post extubation management 
- Start bCPAP 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 monitoring.  
- Prone positioning can be helpful in stabilizing the chest wall and improving diaphragmatic 

excursion.  
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CHAPTER 14: 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 multi-organ dysfunction especially hypoxic ischaemic encephalopathy 
(HIE). Clinical features evolve in these babies within the first 2-3 days of life. 

COMMON RISK FACTORS FOR INTRAPARTUM ASPHYXIA 
¶ High risk pregnancy  

¶ Non-reassuring cardiotocography (CTG) 

¶ Fetal heart rate abnormalities during labour (fetal bradycardia/tachycardia) 

¶ Arterial blood gas analysis with pH <7 or base deficit > 12 mmol/L from fetal scalp sampling 

¶ Prolonged labour 

¶ Meconium staining of liquor 

¶ A sentinel event (such as ruptured uterus or abruptio placenta or placenta previa) 

Table 14.1: Risk factors and conditions associated with neonatal asphyxia 
 

Fetal Maternal Placental 
¶ Preterm and post-ωπdates 

¶ Multiple births 

¶ Forceps or 
vacuum assisted 
delivery 

¶ Abnormal presentation 
¶ Emergency 

caesarean section 

¶ Intrauterine 
growth restriction 
(IUGR) 

¶ Meconium 
stained amniotic 
fluid 

¶ Abnormal fetal heart rate 
¶ Anaemia 

¶ Infection 

¶ Congenital 
malformations 

¶ General anaesthesia 

¶ Epidural anaesthesia 

¶ Maternal drug therapy 

¶ Pregnancy-ωπinduced 
Hypertension 

¶ Chronic hypertension 
¶ Maternal infection 
¶ Maternal diabetes 

mellitus 

¶ Antepartum 
haemorrhage 

¶ Chorioamnionitis 

¶ Placenta previa 

¶ Placental abruption 

¶ Cord prolapse 

¶ Polyhydramnios 

¶ Oligohydramnios 

 

ASSESSMENT OF NEWBORNS WITH PERINATAL 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 for delivery. 
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2. Resuscitation and evidence for intrapartum hypoxia viz: 

¶ Blood gas on cord blood (umbilical artery or vein) as soon as possible after birth if available 
(or acidotic breathing [deep respirations with prolonged expiration]) 

¶ Apgar scores at 1, 5 and 10 minutes 

¶ Mode of resuscitation and need for intubation 

¶ Time of first gasp and onset of heart rate > 100bpm 

¶ Time of onset of regular (non-gasping) respirations 

¶ Drugs/fluid administered to infant 

3. May need to check placental tissueτappearance, surface, weight and size and send 
for histology if any anomaly is suspected. 

4. Consider diagnosis of HIE if 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, and seizures 

5. Note that every organ may be affected by asphyxia even in the absence of HIE 
 

 

6. APGAR SCORE record 

¶ !ǇƎŀǊ ǎŎƻǊŜ ƛǎ ŀǎǎƛƎƴŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ƴŜǿōƻǊƴΩǎ ŎƻƴŘƛǘƛƻƴ ŦǊƻƳ ǘƘŜ мst minute of life after 
resuscitation has commenced and the 5th minute; and can be extended to 10th, 15th and 20th 

ƳƛƴǳǘŜ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ōŀōȅΩǎ ǊŜǎǇƻƴǎŜ ŘǳǊƛƴƎ resuscitation. 

¶ In view of the subjective nature of the Apgar score it is considered more appropriate to 
ŘƻŎǳƳŜƴǘ ƛƴ ŎƭŜŀǊ ǘŜǊƳǎ ǘƘŜ ƛƴŦŀƴǘΩǎ ŎƻƴŘƛǘƛƻƴ ƛƴ ǘŜǊƳs of heart rate, breathing, colour and 
tone. These assessments can be made at regular intervals during resuscitation. 

¶ 5ƻŎǳƳŜƴǘ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ōŀōȅΩǎ record. 

 

Table 14.2: APGAR 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 
extremities 

Active motion 

Reflex/irritability (response 
to simulation) 

No 
response 

Grimace Cough 

Color Blue or pale Body pink,  
extremities blue 

Pink 

 

!ǇƎŀǊ ǎŎƻǊŜ ƛǎ ǳǎǳŀƭƭȅ ŀǎǎƛƎƴŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ƴŜǿōƻǊƴΩǎ 

clinical state during the first few minutes of life.  

Note that resuscitation of any baby who is not breathing at 

birth must have commenced immediately at birth. Do not 

delay resuscitation.  



---National Guidelines for Comprehensive Newborn Care---    

113 
 

November 2021 | First Edition 

 

 

CLINICAL SYMPTOMS AND SIGNS OF HIE 
Clinical signs vary with time. Moderately or severely affected infants typically develop 
increasingly obvious signs during the first 48-72 hours. Seizures are often subtle. 

There are three stages of encephalopathy (See Table 14. 3: Sarnat and Sarnat Staging chart) 

¶ Stage 1 (mild): Hyperalert, Irritability, increased tone, poor suck and exaggerated 
moro reflex. No seizures 

¶ Stage 2 (moderate): Lethargy, decreased tone and primitive reflexes. Often with seizures 

¶ Stage 3 (severe): Stupor or Coma, flaccid tone and seizures often clinically less 

apparent. Unable to sustain adequate regular spontaneous respiration. 

Other signs and symptoms related to effects on other organ systems 

¶ Renal system ς oliguria, anuria, fluid retention, haematuria (late) 

¶ Respiratory system ς persistent pulmonary hypertension - respiratory 

distress, Hypo/hyperventilation 

¶ Cardiovascular system ς bradycardia, arrhythmias, hypotension, PDA, cardiogenic shock 

¶ Digestive system ς feeding intolerance, abdominal distension, NEC 

¶ Haematological system ς bleeding (DIC), thrombocytopenia 

¶ Immunologic system ς increased predisposition to infection 

¶ Metabolic abnormalities ς SIADH, hyponatraemia, hypo/hyperglycaemia, 

hypocalcaemia, hypomagnesaemia, hyperbilirubinemia. 
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Table 14.3: Sarnat and Sarnat HIE Staging Chart 
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 Investigations 

¶ Blood gas analysis including lactate 

¶ Blood glucose 

¶ FBC, Blood culture 

¶ Serum EU/Cr, calcium, magnesium 

¶ Clotting profile 

Urine test 

¶ Urine dipsticks for specific gravity, proteinuria, haematuria and glycosuria 
 
Cranial ultrasound: Perform at least on Day 1 and again at Day 7-14. Cranial US may show 
gross anatomy, established damage at birth and evolving focal or global injury. Typical 
features include: 

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

¶ After 2ς3 days of age, increased echogenicity of thalami (basal ganglia 

structures) and parenchymal echo densities 

¶ After 1week, parenchymal cysts, ventriculomegaly and cortical atrophy may develop 

Cerebral Doppler 

¶ Early finding of relative increase of end-diastolic blood flow velocity compared to 
peak systolic blood flow velocity (Resistive Index <0.55) in middle cerebral artery 
predicts poor outcome (repeat after 24 hr) 

Cerebral function monitoring using amplitude integrated electroencephalogram (aEEG) 

¶ Normal trace should be upper margin >10 microvolts and lower margin >5 microvolts 

¶ Moderately abnormal trace upper margin >10 microvolts and lower margin <5 microvolts 

¶ Severely abnormal upper margin below 10 microvolts and lower margin below 5 microvolts 

Conventional EEG 

¶ Normal EEG during first 3 days is associated good prognosis 

¶ Abnormal background activity is associated with a poor outcome 

Magnetic resonance imaging (MRI) 

This is the best neuroimaging which gives information on nature, timing and extent of brain 
lesion, and prognosis in neonatal encephalopathy. If available, it is best done at 7-14 days 
for optimal prognostic information. 

Typical findings include: 

i. Abnormal signal intensity in basal ganglia and thalami 
ii. Loss of normal signal in the posterior limb of internal capsule 

iii. Loss of grey/white matter differentiation 

iv. Watershed injury 
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Perform Thompson Score (For daily assessment of baby) 

¶ The Thompson HIE score should be performed on admission, before age 5 hours, 
and daily while on admission until normal or age 7 days. This allows for monitoring 
of evolution or resolution of encephalopathy 

¶ Total score staying below 10 and becoming 0 at 1 week of age carries a good prognosis, 

¶ Typically improves over the first few days in infants with a good outcome 

¶ Peak total score above 15 predicts poor outcome in 92% 

¶ It can be assessed in mechanically ventilated infants, 

¶ Limited usefulness in sedated infants 

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

 

Table 14.4: Thompson HIE scoring Chart 
 
  

Sign 0 1 2 3 

     
Tone Normal Hypertonia Hypotonia Flaccid 
LOC Normal Hyperalert, 

Stare 
Lethargic Comatose 

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 HIE: 1-10, Moderate HIE: 11-14, Severe HIE: 15.  
LOC: Level of consciousness. 

 

PRINCIPLES OF TREATMENT OF ASPHYXIA 

 IMMEDIATE MANAGEMENT ON ADMISSION 

¶ Prompt and effective resuscitation. Manage airway, breathing and circulation (refer to 
newborn resuscitation algorithm). If respiratory support is needed and respiratory effort is 
good, nasal CPAP or nasal cannula is often adequate. 

¶ Oxygen administration using appropriate methods. Avoid hypoxaemia. Maintain SpO2 at 92-

95% 

¶ Maintain body normal temperature (36.5oC ς 37.5oC). Avoid hyperthermia. 

¶ Perform a general and neurological examination as outlined above 

¶ Keep Nil by mouth for 24 ς 48hrs and monitor bowel sounds. 

¶ Set IV access and commence D10 infusion promptly. 

¶ Monitor glucose, and if hypoglycaemia, treat accordingly and prevent hyperglyceamia 

¶ Monitor cardiac function and circulation 

¶ Fluid restriction (40 ς 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 

¶ Strict monitoring of fluid input/output. Weigh the diapers. (1g=1ml after noting weight of 

dry diaper 

¶ 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. 

¶ Avoid hypothermia except therapeutic cooling will be available within 6 hours 

¶ Therapeutic hypothermia within 6 hours of birth for 72 hours if neonate meets criteria (for 

Level 3 centres) if facilities available. 
 

Fluid balance, circulation, acidosis and metabolic management 

¶ Intrinsic renal failure and syndrome of inappropriate antidiuretic hormone (SIADH) secretion 

commonly occur. 

¶ Initial fluid restricted to 40 ς 50ml/kg/24 hours till satisfactory urine output. 

¶ Observe for signs of hypovolaemia and hypoperfusion (blood pressure/capillary refill time). 

Give fluid bolus of normal saline in aliquots of 10mls/kg if suspected circulatory collapse. 

¶ Use inotropes if hypotension is not corrected by fluid bolus. Usually dobutamine starting at 5 
mcg/kg/min as first line. If not available give dopamine at 5mcg/kg/min and increase as 
necessary. 

¶ An echocardiogram can assess cardiac function to guide fluid and inotrope management. 

Endeavor to use routine serial Blood Pressure and urine output if no echo. 

¶ Assess baby for further fluid restriction if serum sodium decreases below 130mmol/L, if there 
is excessive weight gain or if there is failure to gain weight /or  

¶ Or if features of fluid retention (facial puffiness, bloating and sacral oedema). 

¶ Acidosis will normally correct itself once adequate respiratory and circulatory support 

provided. There is no proven benefit of routine sodium bicarbonate to treat lactic acidosis. 

Glucose 

¶ Regular blood glucose monitoring at least 4-6hrly. 

¶ Target levels >45mg/dl (>2.6 mmol/L). 

¶ Avoid hyperglycaemia  RBG levels >150mg/dl (>8 mmol/L). 

¶ Adjust according to further monitoring. 

Monitor electrolytes. Serum EU/Cr/Calcium /Phosphates 

¶ Asphyxiated babies are at increased risk of early hypocalcaemia. 

¶ Hypocalcaemia and hypomagnesemia should be anticipated and treated. 

¶ 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 and preterm infants 
ǿŜƛƎƘƛƴƎ җмрлл ƎΤ ǘƻǘŀƭ ǎŜǊǳƳ ŎŀƭŎƛǳƳ ғт ƳƎκŘ[ όмΦтр ƳƳƻƭκ[ύ ƻǊ ƛƻƴƛȊŜŘ 
calcium <4 mg/dL (1 mmol/L) in infants weighing <1500 g. 

¶ Treat hyponatraemia < 130 mmol/l according to cause (Acute kidney injury (AKI) or SIADH) 
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Seizures 

¶ Prophylactic anticonvulsants are not indicated 

¶ Watch out for seizures which may set in 6 ς 36 hours after insult. Keep a Seizure Chart. 

¶ Give intravenous (IV) phenobarbitone 20mg/kg loading dose (or IM if no IV line), if 

seizure persist within 30 -60 minutes, repeat phenobarbitone in aliquots of 5-10mg/kg 

up to a maximum of 40mg/kg total. Followed 12- 24hrs later by a maintenance dose of 

5mg/kg/day. For uncontrolled seizures move to 2nd
 line, give phenytoin. Give 

Levetiracetam if available. 

¶ If no response, give 3rd line; clonazepam or midazolam (see guideline for 

management of neonatal seizures below) 

¶ Once baby is seizure free for 48 ς 72hours, anticonvulsants can usually be discontinued. 

¶ Consider neuroprotective agents (example-magnesium sulphate) 

¶ Avoid mannitol except in symptomatic raised intracranial pressure (ICP). 

¶ No role for corticosteroids. 

Gastrointestinal system 

¶ Some babies with severe HIE are unable to suck for several weeks and require tube feeding 

¶ Term babies who suffer a severe asphyxial insult are at risk of developing 

necrotizing enterocolitis (NEC), gastric motility can be reduced so introduce 

enteral feeds slowly. 

¶ If NEC develops, follow guideline for management of NEC 

MONITOR HAEMOGLOBIN AND COAGULATION PROFILE 

¶ Treat active bleeding with vitamin K1 (1-2mg/kg IV) and fresh frozen plasma (FFP) 

(15mls/kg over 30 minutes) ς consider cryoprecipitate if poor response or low 

fibrinogen. 

COMMUNICATION WITH PARENTS 

¶ Explain the clinical condition and the potential for other causes of encephalopathy 

¶ Explain the management of the condition 

¶ 5ƻŎǳƳŜƴǘ ǘƘŜ ǇŀǊŜƴǘΩǎ ǾŜǊǎƛƻƴ ƻŦ events ŀƴŘ ŘƻŎǳƳŜƴǘ ŀƭƭ ŎƻǳƴǎŜƭƭƛƴƎ ǇǊƻŎŜǎǎ ƛƴ ǘƘŜ ōŀōȅΩǎ 
case note. 

¶ Prepare them for a potential poor outcome if investigations and signs are suggestive 

¶ The mother 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 FOLLOW-UP 

¶ Document in case records if HIE as mild, moderate, or severe. 

¶ Document parental counselling done, occipitofrontal circumference (OFC), Seizures 

¶ Arrange clinic follow-up 1 week after discharge 

¶ Repeat cranial ultrasound scan before discharge 

¶ Arrange hearing screen 

¶ If severe HIE, arrange for a physiotherapy appointment (initially floppy infants often 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 through 12 to 24 months of age to focus on cognitive skills and language 
development. 

PROGNOSIS 

¶ Risk of long-term problems increases with the degree of encephalopathy 

¶ Overall risk of death or significant handicap is high if Apgar score is <5 at 

5minutes and increases with severity of HIE 

¶ Poor prognostic factors include 

i. prolonged encephalopathy 

ii. persistent oliguria 

iii. prolonged duration of ventilation 

iv. prolonged need for anticonvulsants/intractable seizures 

v. long duration of time taken to establish oral feeding 

vi. multi-organ failure 

vii. persistent burst suppression pattern on cerebral function monitoring on aEEG 

 

 

PREVENTION OF PERINATAL ASPHYXIA  
The prevention of perinatal asphyxia involves the following: 

¶ Recognition of high-risk pregnancies. 

¶ Recognition of IUGR and placental insufficiency. 

¶ Accurate assessment of gestation and the use of antenatal steroids. 

¶ Appropriate management of postmaturity. 

¶ Assessment of fetoplacental function, e.g. Doppler ultrasound, fetal movements. 

¶ Appropriate intrapartum fetal heart rate monitoring. 

¶ Treatment of fetal distress in utero, e.g. mother in left lateral position, maternal 
oxygen and expedite delivery. 

¶ Ensuring that all birth attendants are trained in neonatal resuscitation. 

¶ Good communication between maternity and neonatal teams. 

¶ Ensuring that a person with advanced resuscitation skills is available for high-
risk deliveries or where there is an anticipated problem. 

 

 

 

¶ Mild HIE ς usually normal outcome 

¶ Moderate HIE ς increased risk for developmental delay 

including cerebral palsy 

¶ Severe HIE ς mortality high, severe developmental delay and 

¶ cerebral palsy in survivors 
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CRITERIA FOR THERAPEUTIC HYPOTHERMIA FOR HIE 

Therapeutic cooling is a process of maintaining a baby in strictly controlled moderate 
hypothermia range of 33 ς 340C 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 inadvertent 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. All of the following: 

1. җ ор-weeks gestation 

2. Birth weight > 1800g 

3. Able to begin cooling by age 6 hours 

4. Absence of: severe congenital anomaly; or uncontrolled bleeding, systemic 

hypotension, and/or pulmonary hypertension (FiO2 > 0.8) not responding to treatment 
 

AND 

B. Suspected intrapartum hypoxia based on the presence of at least one of the following: 

1. First hour blood gas (cord/infant/arterial/capillary/venous): pH Җ 7 or base deficit җ 

10mmol/l 

2. 5-ƳƛƴǳǘŜǎ !ǇƎŀǊ ғ т ƻǊ ŀǎǎƛǎǘŜŘ ǾŜƴǘƛƭŀǘƛƻƴ ŀǘ ōƛǊǘƘ ŎƻƴǘƛƴǳŜŘ ŦƻǊ җ мл minutes 

3. Moderate-severe neonatal encephalopathy with abnormal amplitude ς integrated EEG 

(aEEG) occurring at any time during the first 6 hours 

 
 

 
 
 
 
 
 
 

 
 
 
 

 
 
 

 

FOR LEVEL THREE CENTRES 
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CHAPTER 15: NEONATAL 
ENCEPHALOPATHY / NEONATAL 
SEIZURES  
Neonatal encephalopathy is defined as neurologic dysfunction in the earliest days of life in 
an infant and 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, 
hypoglycaemia), 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 encephalopathies. Status 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: 
 

ω Subtle: Eyes (eye deviation, eyelid fluttering, staring, blinking); Oro-facial (chewing, 
sucking, tongue thrusting, lip smacking,); Limbs (cycling, fisting, pedalling) 

ω Tonic 

ω Clonic: focal or multifocal 

ω Myoclonic 

There can be autonomic changes: apnoea, tachycardia, unstable blood pressure, colour 
changes (blanching) and a high-pitched cry. 

DIAGNOSTIC APPROACH 

¶ History: family, pregnancy, birth, clinical course, substance use by mother 

¶ Confirm seizure and monitor response to treatment using aEEG if available 

¶ Measure serum glucose, magnesium, calcium and sodium 

¶ Serum bilirubin 

¶ Sepsis screen ς FBC, CRP, blood culture, micro ESR 

¶ Do a lumbar puncture if sepsis is suspected 

¶ Electroencephalography EEG and aEEG (to identify and monitor electrographic seizures 

and to monitor response to therapy 

¶ Cranial ultrasound 

¶ Other neuroimaging: CT Scan and MRI 

¶ Congenital infection screen (TORCH screen) 

¶ Screen for maternal substance abuse 

¶ ECG (if indicated) 
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¶ Trial of pyridoxine treatment, preferably during EEG monitoring, may be diagnostic as 

well as therapeutic. 

¶ Consider inborn errors or metabolism if other causes are not obvious. 

¶ Measure serum lactate, ammonia and amino acid and urine organic acids,CSF and glycine levels 
where facilities are available. 

 DIFFERENTIAL DIAGNOSIS OF NEONATAL SEIZURES 

¶ Jitteriness: tremulous, jerky, stimulus-provoked and ceasing with passive flexion or 
holding of the limb 

¶ 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 4ς6 months 

Table 15.1: Differentiation between jitteriness and seizures 
 

Sign Jitteriness Seizure 

Stimulus provoked Yes No 

Predominant movement Rapid, oscillatory, tremor Clonic, tonic 

Movements cease when limb is held Yes No 

Conscious state Awake or asleep Altered 

Eye deviation No Yes 

 

PRINCIPLES OF MANAGEMENT 

¶ 9ƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ōŀōȅΩǎ ŀƛǊǿŀȅ ƛǎ ǇŀǘŜƴǘΣ ōǊŜŀǘƘƛƴƎ ŀƴŘ ŎƛǊŎǳƭŀǘƛƻƴ ƛǎ ŀŘŜǉǳŀǘŜ (ABC) 

¶ Administer oxygen as necessary 

¶ Treat underlying cause 

¶ hypoglycaemia: give 10% Dextrose (D10) 2 mL/kg IV bolus, followed by maintenance 
infusion at 6-8mg/kg/min (See section on hypoglycaemia) 

¶ hypocalcaemia (see section on perinatal asphyxia): give 10% calcium gluconate 0.5 
Ƴ[κƪƎ L± ƻǾŜǊ җмл Ƴƛƴ ǿƛǘƘ 9/D ƳƻƴƛǘƻǊƛƴƎ ƛŦ ǇƻǎǎƛōƭŜ όǊƛǎƪ ƻŦ ǘƛǎǎǳŜ ŘŀƳŀƎŜ ƛŦ 
extravasation occurs) 

¶ hypomagnesaemia (serum magnesium <0.68 mmol/L): give magnesium sulphate 100 
mg/kg IV or deep IM (also use for refractory hypocalcemic fit) 

¶ infection: treat accordingly 

¶ Pyridoxine (50-100 mg IV) can be given to babies unresponsive to 
conventional anticonvulsants or seek neurologist opinion 

¶ After stabilization, take a detailed history including prenatal history to identify risk 
factors for neonatal seizures and do a detailed physical examination. 
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ANTI-CONVULSANTS THERAPY 
¶ Abort seizures with anticonvulsants. 

¶ Anti convulsants should 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 seizure (See 
Table 15.2 and Figure 15.1) 

¶ Administer Intravenously to achieve rapid onset of action and effective blood levels 

¶ Administer drugs to maximum dosages before introducing a second drug. 

¶ Do not use diazepam for seizures in newborns as causes respiratory depression. 

¶ Keep duration as short as possible depending on diagnosis and likelihood of recurrence 

¶ Monitor serum drug levels if feasible 

¶ Keep a Chart for seizure monitoring 

Table 15.2: Anticonvulsant drug therapy schedule (acute treatment and maintenance) 
 

Drug Loading dose Maintenance dose 

1st line Phenobarbitone Å 20 mg/kg IV statς 

administer over 15 mins 

slowly push or IM if no line 

Å After 30 mins, if still seizure, give 

additional 10 mg/kg IV (IM) 

Å And if seizure after next 30mins, 

give another 10mg/kg IV (IM) so 

that a total dose of 40 mg/kg is 

reached. 

Å If seizures persist or recur within 6 
hours move to 2nd line 

2.5ς5 mg/kg IV or oral once 

daily (or in 2 divided 

doses) beginning 12ς24 hr 

after loading dose 

2nd line 

Phenytoin 

Å 20 mg/kg IV ς dilute with 0.9% 

sodium chloride up to 5mg/ml and 

give slowly over 30minutes 

Å Monitor cardiac rate and rhythm 

and blood pressure for 

hypotension 

Å Monitor site of administration for 

redness. 
¶ Levetiracetam can be used before 

phenytoin if available. Loading 
dose 40 ς 60mg/kg over 15-
20mins, then 20 ς30mg/kg 

Å 2.5ς5 mg/kg IV or oral 
12-hrly 
 

¶ When seizures occur 
while the newborn is on 
phenobarbitone 
maintenance therapy; 

¶ Give phenytoin 20 
mg/kg loading dose, 
followed by 
maintenance dose of 
2.5 ς5mg/kg BD, 
starting 12 hours after 
loading dose 
administration. 

¶ Start 10 mg/kg/day in 2 
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maintenance 

 

divided 
doses (via NGT possible) 

¶ Weekly increase by 5-10 
mg/kg/ 
day 

¶ Typical maintenance 
dose 30-40mg/kg/day 

¶ Maximum dose: 60 
mg/kg/day 

3rd line 
Midazolam (if no 

response to above drugs) 

Give 200 microgram/kg IV over 5 
min followed by continuous 
infusion 60ς 300 microgram/kg/hr. 
(0.05 ς 0.2 mg/kg 
IV slowly) 

Å Reconstitution and dilution: dilute 

15 mg/kg of midazolam up to a 

total of 50 mls with 0.9% sodium 

chloride or 5% dextrose or 10% 

dextrose. 

1.   0.1 mL/hr = 30 

microgram/kg/hr. 

2.  May cause significant 

respiratory depression and 

hypotension if injected rapidly 

or used in conjunction with 

narcotics 

Å Ensure constant 
observation of 
respiration and 
oxygenation monitoring 

Clonazepam (if 

midazolam not 

available) 

100 microgram/kg IV push, over 

2 min, repeat dose after 24 hr if 

necessary. 

Å Concurrent treatment with 
phenytoin 

Å reduces the half-life of 

clonazepam. 
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Lidocaine (if above 

medications ineffective) 

2 mg/kg IV over 10 min, then 

commence infusion 

6 mg/kg/hr for 6 hr, then 

4 mg/kg/hr for 12 hr, then 
Å 2 mg/kg/hr for 12 hr 

Å Never give with 
phenytoin as concurrent 
intravenous infusion of 
both these drugs has a 
cardiac depressant action 

DISCONTINUATION OF ANTICONVULSANTS 

ω After 48-72 hours without seizures on maintenance dosing of anticonvulsants, 
commence trial discontinuation of therapy to determine whether or not infant will 
require longer term, outpatient anticonvulsant therapy. 

ω If on second line drug (phenytoin), discontinue that first. Monitor for 48 hours 
and if seizures recur, re-ππbolus with loading dose and restart maintenance 

ω If seizures do not recur, discontinue Phenobarbitone. Monitor for 48 hours. 

ïIf seizures do not recur, newborn may be discharged home off anticonvulsant therapy. 

ω If seizures do recur then re-ωπbolus with loading dose and restart maintenance. 

 
DISCHARGING A NEWBORN WHO REQUIRED ANTICONVULSANT 
THERAPY 

¶ If newborn requires longer term, outpatient anticonvulsant therapy, the 
Phenobarbital should be changed to PO route. The same IV dose can be given 
orally. 

¶ Phenytoin cannot be orally dosed with adequate serum levels. Therefore, infant 
must remain in the hospital if phenytoin is required for seizure control 

¶ Any infant who has required an anticonvulsant should be observed for at least 48 
hours after the last dose to ensure that seizures do not recur. 

¶ Have a neurology discharge policy. Monitor OFC, transfontanelle ultrasonography 

¶ Assess for seizures and developmental milestones on serial outpatient visits 

¶ Assess for review by paediatric neurologist once necessary. 
 

DISCHARGE AND FOLLOW-UP 
Discharge 

ω Ensure parents are provided with appropriate discharge documentation 

ï Seizure emergency management plan, copy of discharge summary, including types 
of seizures, medications/anticonvulsants administered and follow-up information. 
 

Follow-up 

ω All babies admitted and discharged should be follow up as per protocol-up will depend on 
cause of seizures and response to treatment 

ω Consider: specialist follow-up for babies discharged on anticonvulsant drugs. 
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Figure 15.1: Flow chart for management of neonatal seizures 
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CHAPTER 16: CARE OF THE 
PRETERM / LOW BIRTH WEIGHT 

NEWBORNS 
 

 

Preterm babies are babies born before 37 completed 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 intra-uterine growth 
retardation (IUGR). 

IUGR results in a baby who is small for gestational age (SGA). It is helpful to try and decide 
if the baby is premature or SGA, as the management is slightly different. 

 

CLASSIFICATION OF PREMATURE BABIES 
1. Based on their birth weight: 

i. Less than 2.5kg - Low birthweight 

ii. Less than 1.5kg - Very low birthweight 

iii. Less than 1.0kg - Extreme low birthweight 
2. Based on gestational age: 

i. Extremely preterm: less than 28 weeks GA 

ii. Very preterm: 28 weeks to less than 32 weeks GA 

iii. Moderate: 32 weeks to less than 34 WEEKS GA 

iv. Late preterm: 34 weeks  to  less than 37 weeks GA 
3. Based on weight percentile (see appendix 6.3 for Lubchenco chart) 

i. Large for gestational age (LGA) ς babies above 90th percentile of their gestational age 

ii. Appropriate for gestational age (AGA) ς babies between the 10th and 90th percentile 

iii. Small for gestational age (SGA) ς babies less than 10th percentile. Low birth 
weight babies can be preterm babies or small for gestational age or both. 

4. Based on clinical status: 
i. Well small baby 

ii. Sick small baby 

 

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 chart. This can be done by using clinical 
parameters to score the newborn and utilizing standard charts like BallarŘΩǎ όCƛƎǳǊŜ сΦмύ ƻǊ 
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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 to complications: the smaller the baby, the higher the risk of 
developing immediate and long-term 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 16.1 Common problems of preterms and management approaches 
 

PROBLEM POSSIBLE AETIOLOGY MANAGEMENT 

Respiratory 
distress 
syndrome 

Lack of surfactant 
in alveoli Lung 
immaturity 

--Ensure IM Dexamathasone 
injection 6mg 12hourly x 
48hrs ( 12 hourly x 4 doses) 
for mothers GA <34 weeks 
before delivery. 
--Early delivery room bubble 
CPAP/mechanical ventilation 
--Surfactant administration,  
--Aim to use T-Piece resuscitator and 
NOT bag and mask 

Apnoea Immaturity of respiratory 
centre 

Close monitoring 
Bag and mask ventilation 
Investigate for any metabolic 
causes 
Use of medications such as caffeine 
citrate or 
aminophylline 

Hypothermia  Lack of stored sub ς 
cutaneous fat/brown fat 

Keep warm 
See section on thermoregulation 
(chapter 17) 

Hypoglycaemia Inadequate glycogen store 
Impaired 
glycogenolysis due to 
immature liver 

Early initiation and sustenance of 
breast feeding 
Intravenous glucose infusion/partial 
parental nutrition. 

Feeding 
difficulties 

Uncoordinated 
sucking and 
swallowing process 

Feed with EBM via naso/orogastric 
tube or via nifty cup 
Total /partial parenteral nutrition as 
indicated 

Jaundice Impaired bilirubin 
metabolism due to 
immaturity of the liver 

Adequate 
fluid/feeds 
Phototherapy 
Exchange blood transfusion 



---National Guidelines for Comprehensive Newborn Care---    

130 
 

November 2021 | First Edition 

 

 

Anaemia Depleted iron 
stores Bone 
marrow 
immaturity 
Iatrogenic (repeated 
phlebotomy) 

Prompt commencement of iron, folic 
acid and other supplements 
(commence iron at 2weeks, others 
when baby is receiving >100ml/kg/day 
of enteral feeds and parenteral lipid 
provision is 
ҖрƳƭκƪƎκŘŀȅύ 
Minimize volume of blood 
per phlebotomy session 
Blood transfusion as indicated 

Infections Immature immune system Handwashing/universal precaution 
Prompt and judicious use of antibiotics 

Necrotizing 
enterocolitis 

Immature GI tract 
Aggressive feeding protocol 

Modify feeding protocol 
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 blood 
pressure 
fluctuations are risk factors 

Prevent risk factors. 
Cranial USS and serial 
OFC measurements 

Retinopathy of 
prematurity 

Abnormal proliferation 
of retinal vessels 
More severe with 
administration of 
unblended 100% oxygen for 
prolonged periods. 

Follow guideline for ROP screening 
Aim for blended O2 therapy and strict 
monitoring with pulse-oximeter 
Paediatric opthamologist for early 
detection and treatment 

 

Criteria for admission/referral of preterms 

¶ Clinical conditions requiring constant monitoring, especially if <34weeks and birthweight 

<1800g 

¶ Poor condition at birth requiring prolonged resuscitation >5 minutes, and cord PH<7.0 

¶ Respiratory distress 

¶ Apnoea or cyanosis 

¶ Signs of encephalopathy 

¶ Jaundice 

¶ Major congenital anomalies 

¶ Seizures 

¶ Feeding problems 

¶ Critically ill mothers 
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CARE FOR STABLE PRETERMS OF VARIOUS WEIGHT CATEGORIES 
 Infants with a birth weight of 2000g ς less than 2500g 

¶ This category of preterms are usually mature enough to breastfeed and maintain their 
body temperature. 

¶ Initiate breastfeeding within 30 minutes of delivery (their mothers usually need 

additional support for exclusive breastfeeding). 

¶ Follow the guidelines for routine care of newborns (Chapter 5) 

¶ Before discharge assess ability to feed, check temperature and assess for signs of sepsis 

¶ Arrange neonatal follow-up within 1 week to monitor growth, feeding and temperature 

 Infants with a birth weight 1500g ς less than 2000g 

¶ Follow the guideline for routine care of newborns. 

¶ Commence early breastfeeding within 30mins of delivery 

¶ Keep baby warm and commence KMC immediately. Monitor temperature 1 hourly 

¶ Review the infants at least twice a day to assess feeding or the presence of any danger 

signs. If any of these signs is present, baby should be treated promptly. 

¶ Check blood glucose, oxygen saturation and prevent infections 

 Infants with a birth weight of <1500g 

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: 

¶ Early commencement of bubble CPAP preferably from birth 

¶ Keep baby warm. Nurse in an incubator and commence early intermittent KMC even 

with the incubator. 

¶ Check blood glucose and correct if <45mg/dl. 

¶ Set up an IV line and put up a glucose infusion (5% (for less than 1000g) or 10% 
Dextrose/water (See Chapter 18). Add early amino acid (trophamine or other specific 
solutions for newborns) from first day of life. 

¶ Commence oral colostrum buccal swabbing within first 6 hours of birth even if baby is on 

IV fluids. Counsel mother prior to delivery that colostrum will be needed within 6 hours of 

birth. 

¶ Commence intravenous antibiotics empirically using the sepsis protocols after a blood 
culture has been taken and pending the results.  

¶ Minimal handling except when necessary. 

¶ Ensure close monitoring for the following: 

ï Temperature 

ï Respiratory difficulties, Apnoea or respiratory distress 

ï Jaundice 

ï Feeding 

ï Oxygen saturation 

ï Blood glucose 

ï Signs of infection 
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ï Fluid input/output (keep input/output chart) 
(See  appendices 10.1 and 10.2 monitoring charts) 

¶ The following should also be considered: 

ï Use of early prophylactic theophylline (caffeine citrate) or aminophylline (if caffeine 
not available) for apnoea of prematurity from birth. 

ï Routine trans-fontanelle scan within first week of life. 

ï Early initiation of enteral feeding (trophic feeds). 

¶ Psychosocial support for the mother and her family (family centered newborn care). 

¶ tǊƻƳƻǘŜ ŘŜǾŜƭƻǇƳŜƴǘŀƭƭȅ ǎǳǇǇƻǊǘƛǾŜ ŎŀǊŜ ǘƻ ƳŀȄƛƳƛǎŜ ōŀōȅΩǎ ƴŜǳǊƻƭƻƎƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘΦ 

¶ Prompt management of specific medical conditions. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

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 specialized care. 
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CHAPTER 17: 
THERMOREGULATION AND 
KANGAROO MOTHERCARE 

 

 

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 the moment of 
birth, during their time in the labour ward and when transferred to the nursery to maintain the 
άǿŀǊƳ ŎƘŀƛƴέΦ 

Even minimal drops in temperature increase the likelihood of mortality. It has been noted that 
mortality increased by approximately 80% 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 is 36.5ς37.5°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 temperature grading 

¶ Normal: --------------------------------------------------------- 36.5oC-37.5oC 

¶ Mild hypothermia (cold stress): --------------------------------------------- 36°C - 36.4°C 

¶ Moderate hypothermia: ------------------------------------ 32°C - 35.9°C 

¶ Severe hypothermia (neonatal cold injury) ------------------------------ <32°C 

 ENCC GRADING 

¶ Normal range(green zone) ----------------------- - 36.5°C ς 37.5°C 

¶ Cautionary range(yellow zone) ---------------- - 35.5°C - 36.4°C 

¶ Danger sign(Red Zone) ---------------------------- <35.5°C or >37.5°C 

 

Four main ways newborns lose heat 
Heat loss in newborn ƛǎ ǊŀǇƛŘΤ ŀƴŘ ŀ ƴŜǿōƻǊƴ ōŀōȅΩǎ ǘŜƳǇŜǊŀǘǳǊŜ Ƴŀȅ Ŧŀƭƭ ǿƛǘƘƛƴ ǎŜŎƻƴŘǎ ƻŦ ōŜƛƴƎ 

born. Newborns lose heat through four main mechanisms as shown in Figure 16.1 and Table 16.1: 
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Figure 17.1: Mechanisms of 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 
ŜǾŀǇƻǊŀǘŜǎ ŦǊƻƳ ǘƘŜ ƴŜǿōƻǊƴΩǎ ǿŜǘ 
skin (e.g. wet baby) 

Immediately after 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.g cold 
mattresses, weighing scale) 

tǳǘ ǘƘŜ ōŀōȅ ƻƴ ǘƘŜ ƳƻǘƘŜǊΩǎ ŀōŘƻƳŜƴ ŦƻǊ ǘƘŜ 
first 30 min or on a warm surface, delay weighing 
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, 

ï wait for the room to warm up to 25ºC before 
performing a Caesarean section; 

ï or receive and resuscitate baby in an 
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 or 
neonatal ward; at least 25ºC. 

Common Causes of hypothermia in the SCBU 
Ä Cold environment/room 

Ä Wet or naked baby 

Ä Cold linen 

Ä Transportation without proper precaution 

Ä Procedures without thermal protection 

Ä Early bath (delay bathing for 24 hours) 

Ä Early weighing (before 60-90 mins) 

Ä Sepsis 

Ä Prematurity 

Ä Hypoglycaemia 

Ä Hypoxia 

Ä Major congenital defects (for example-gastroschisis, omphalocele, neural tube defects) 
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Symptoms and Signs of Hypothermia 
Low body temperature (hypothermia) may be caused by exposure to a cold environment (low 
ambient temperature, cold surface, or draught), or the baby may be wet or under-dressed for 
age and size. 

The body cannot function well when it is cold as it needs a thermoneutral environment. 
Hypothermia can cause increased oxygen demand and high energy consumption resulting in 
diverse complications based on severity. Symptoms and signs include: 

ï Bluish discoloration of extremities (acrocyanosis) 

ï Cold extremities and mottled skin 

ï Reduced activity / lethargy/ weak cry 

ï Sluggish and inactive neonate 

ï Poor feeding, failure to gain weight 

ï Irregular and slow breathing 

ï Respiratory distress, hypoxia, metabolic acidosis, apnoea, 

ï Hypoglycaemia, intraventricular haemorrhage, DIC, shock 

ï Pulmonary haemorrhage, severe bradycardia, neonatal cold injury, and death. 

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 17.2. This prevents heat loss. Remove plastic wrap in 
the SCBU once temperature is controlled (36.5-37.5oC), and nurse in KMC or in an incubator. 

 

Figure 17.2: Neonatal patient wrapped in plastic, with head free, under radiant warmer, to 

prevent heat loss. 
 
 

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 reduction, this 

risk of death worsens. 
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Table 17.2: Methods used to treat hypothermia 
 

SEVERITY OF HYPOTHERMIA METHODS USED 

Mild Hypothermia ¶ Skin-to-skin contact, in a warm room (at least 25°C). 

¶ Place cap on newborn head 
¶ Cover mother and newborn with warm blankets 

Moderate Hypothermia ¶ Under a radiant heater 

¶ In a pre-warmed incubator 

¶ if the newborn is clinically stable, skin-to-skin contact 
with the mother can be used in a warm room (at least 
25°C) 

Severe Hypothermia ¶ Using a pre-warmed incubator (temperature should be 
set at 1 to 1.5°C higher than the body temperature) and 
ǎƘƻǳƭŘ ōŜ ŀŘƧǳǎǘŜŘ ŀǎ ǘƘŜ ƴŜǿōƻǊƴΩǎ ǘŜƳǇŜǊŀǘǳǊŜ 
increases. Warm IV fluid, warm gastric lavage and 
bladder irrigation. 

¶ Aim to rewarm at rate of 0.5oC per hour 

¶ If no equipment is available, skin-to-skin contact or a 
warm room or cot can be used 

 
 

Prevention of Hypothermia 
 A.   The 10 Steps of Warm Chain: 

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 at birth and during few hours after birth to minimize heat loss; this is 
ŎŀƭƭŜŘ ǘƘŜ άǿŀǊƳ ŎƘŀƛƴέΥ 

Table 17.3: ¢Ŝƴ ǎǘŜǇǎ ƻŦ ǘƘŜ ά²ŀǊƳ /Ƙŀƛƴέ όŀŘŀǇǘŜŘ ŦǊƻƳ ²IhΣ мффтύ 
 

S/n Steps Procedures 

1 Warm 
Delivery 
environment 

¶ The temperature of the delivery room should be at least 
25°C, free from the drafts from open windows, doors, or 
fans. 

¶ Supplies needed to keep the newborn warm should be 
prepared ahead of time. 

¶ Adults should never determine the temperature of the 
delivery room according to their comfort. 

2 Immediate drying ¶ Immediately dry the newborn after birth with a dry 
towel or cloth to prevent heat loss from evaporation 

¶ For very preterm babies <32 weeks GA, use the clear 
plastic wrap from birth 
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3 Skin-to-skin contact ¶ While the newborn is being dried, place on the ƳƻǘƘŜǊΩǎ 
abdomen (skin to-skin contact) to prevent heat loss. 

¶ Cover the newborn with a second towel and put a cap 
on the head to prevent heat loss. 

¶ Leave the newborn skin-to-skin on the mother and keep 
covered. 

  ¶ Newborns should be uncovered as little as possible 
during assessments and interventions. 

¶ Newborns can be maintained in skin-to-skin contact with 
the mother: 

¶ while she is being attended to (placenta delivery, 
suturing) 

¶ during transfer to the postnatal unit, recovery room 
¶ during assessments and initial interventions 
¶ for the first hours after birth 

4 Breastfeeding ¶ Initiate as soon as possible, preferably within 30 minutes of 
birth. 

5 Postpone weighing 
and bathing 

¶ Weighing can be done following the period of 
uninterrupted skin-to-skin contact and the first feed. 
Place a warm blanket on the scale. 

¶ Bathing the newborn soon after birth causes a drop in 
the body temperature and may propagate hypothermia 
and hypoglycemia. 

¶ Bathing should be delayed for at least 24 hours after birth. 
6 Appropriate 

clothing/blanket 
¶ Newborns should be well wrapped with a cap and 

appropriate clothing. 

7 Mother and newborn 
together 

¶ Keep mother and newborn together 24 hours a day 
(rooming-in), in a warm room (at least 25°C). 

¶ Newborn should be fed on demand. 
¶ Skin-to-skin (KMC) can be used to rewarm a newborn 

experiencing mild to moderate hypothermia. 

8 Warm transportation ¶ Keep newborn warm while waiting for transportation 
(unless otherwise advised). 

¶ Dress the newborn and wrap in blankets if a transport 
device is used. 

¶ WHO advocates babies be transported in KMC position 
once feasible. 

9 Warm assessment 
(if newborn not 
skin- 
to-skin with mother) 

¶ Lay on a warm surface in a warm room. 

¶ Put under an additional heat source as necessary (i.e. 
radiant warmer). 

¶ Utilize servocontrol if on radiant warmer for >10 minutes. 
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10 Training and raising 
awareness 

¶ Alert health care providers and families to the risks of 
hypothermia and hyperthermia. 

¶ Teach the principle of thermal protection of the 
newborn. 

¶ Provide on the job training and supervised practice to 
ensure that the 10 steps of the warm chain become part of 
the routine care of the newborn. 

¶ Demonstrate and provide supervised practice on the 
appropriate use of equipment for low birth 
weight/preterm newborns. 

 

Supportive care while treating hypothermic newborn 

¶ Continue breast feeding. 

¶ If infant too weak give expressed breast milk by cup or oro/nasogastric tube. 

¶ Assess for infection. 

¶ Monitor oxygen saturation and heart rate. 

¶ Monitor glucose. 

¶ Measure axillary temperature every 30 mins till it reaches 36.5°C. 

¶ Watch for apnoea. 
 

 B.   Kangaroo Mother Care 

YŀƴƎŀǊƻƻ aƻǘƘŜǊ /ŀǊŜ όYa/ύ ƛǎ άǘƘŜ ŜŀǊƭȅΣ ǇǊƻƭƻƴƎŜŘΣ ŀƴŘ Ŏƻƴǘƛƴǳƻǳǎ ǎƪƛƴ-to skin contact 
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 follow-ǳǇέΦ 

KMC transfers heat from mother 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 17.3: A 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: 

¶ be willing to do KMC, 

¶ be available all the time to provide the care needed, 

¶ be in good health, 

¶ be supported by the family and community. 

b) Newborns 

¶ The baby must be stable and able to breathe on its own 

¶ The baby must be free of life-threatening disease. Please note the following; 

¶ The ability to coordinate sucking and swallowing is not essential for KMC; other methods of 
feeding can be used until the baby can breastfeed. 

¶ KMC can begin at birth, after initial assessment and any basic resuscitation as may be 
required. 

¶ Babies under phototherapy may be evaluated to receive intermittent KMC 

¶ KMC can be initiated in a baby who is otherwise stable but may still be on intravenous fluids, 
tube feeding and/ or oxygen. 
 

Components of KMC 

1. KMC position 

To position the baby, ensure that: 

ï ƳƻǘƘŜǊΩǎ ŎƘŜǎǘ ƛǎ bare 

ï baby is naked except for hat/cap, socks and diapers 

ï baby is upright (with skin-to-ǎƪƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ƳƻǘƘŜǊύ ƛƴ ōŜǘǿŜŜƴ ƳƻǘƘŜǊΩǎ ōǊŜŀǎǘ and 

in frog-like posture 

ï mother support the baby with her hands 

ï the baby is strapped to the mother using KMC wrap or its alternative. 

ï ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǿǊŀǇ ƛǎ ǳƴŘŜǊ ǘƘŜ ōŀōȅΩǎ ŜŀǊǎ ǿƘƛƭŜ ǘƘŜ bottom is tucked under the ōŀōȅΩǎ 

buttocks. 

ï ǘƘŜ ōŀōȅΩǎ ŀōŘƻƳŜƴ ƛǎ ƴƻǘ ŎƻƴǎǘǊƛŎǘŜŘ ŀƴŘ ōŀōȅ ƛǎ ōǊŜŀǘƘƛƴƎ freely 

ï the wrap is securely tied 

ï the mother wears her top with front opening 
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Figure 17.4: 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: 

¶ Temperature 

¶ breathing pattern, heart rate and general wellbeing of the baby. 

¶ Weight 

¶ daily feeds. 

¶ Treatment  

2. KMC Nutrition 

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 should 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 and feeding, and 
give emotional support. 

There  is a great need to engage early the husbands and other major stakeholders such 
as ςthe grandmothers and other relations to ensure optimal physical and psychological 
support for them. 
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