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Chapter 8:

Neonatology

Categorization of neonates by maturity

Categorization of neonates by birth weight

th - 90th centile
th centile
th centile

Determining Gestational Age

New Ballard Score
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The new Ballard Score
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Levels of Newborn Care: Services by provider at each level of care in Malawi 

CENTRAL 
HOSPITAL 
(TERTIARY 

LEVEL)

HEALTH 
CENTER 

(PRIMARY 
LEVEL)

COMMUNITY 
LEVEL

DISTRICT 
HOSPITAL 

(SECONDARY 
LEVEL)

Nurses/Midwives/General Practitioners/Paediatricians
•
•
•

•

•

Nurses/Midwives
•
•

Community Health Workers
•
•

Medical Assistants/Nurses/Midwives

Practice early feeding (with trophic feed for unstable babies). • • Manage stable 
low birth weight newborns in Kangaroo Care Unit when indicated.

•

•

Infection control as per guidelines. •
phototherapy as needed.
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Neonatal Resuscitation

Introduction

Anticipation for a neonatal resuscitation

Risk factors for a newborn requiring resuscitation

Mother

status

abuse

gestational issues (e.g.  

Intrauterine 
growth 
retardation

Multiple gestation
Congenital 

Prolapsed cord

Utero-placental

Bleeding

Breech presentation

Prevention and promotion

Goals of resuscitation

Preparing for a resuscitation

Requirements for a resuscitation

Sterile procedure trays
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Sterile cord ties

Intubation accessories

Assess all newborns

is the infant

Breathing or crying?

ILCOR 2021 – Order of approach to a neonatal resuscitation

A. Airway

B. Breathing
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Correct procedure for neonatal bag-mask ventilation 

Oxygen during neonatal resuscitation:

2

Normal range for SpO2

C: Circulation

Correct positioning for neonatal chest compressions
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Medications during resuscitation
Drugs are rarely indicated in neonatal resuscitation!

Reasons for failure to respond to positive pressure ventilation (PPV)
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Counselling of the mother and guardians

continues.

Cessation of resuscitation

Referral
Primary level

Secondary level

hospital

Follow up N
EO
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Neonatal resuscitation algorithm
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Birth asphyxia/Low Apgar score/Hypoxic Ischaemic Encephalopathy

APGAR Score Chart
0 1 2

Appearance Blue or pale

Pulse No pulse

G No reaction

A
legs

espiration
not crying

Crying well and loudly

 (HIE)

Risk factors
Preconceptual Antepartum Intrapartum

Malpresentation

Teenager Maternal illness

Induction

Prolonged labour

Maternal collapse Maternal drugs
In utero infection Born outside health facility
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Prevention and promotion

Clinical Presentation

HIE staging (Thompson, Sarnat & Sarnat)

Stage 1 
(Mild)

pupils)

Stage 2 
(Moderate)

Stage 3 
(Severe)

Drugs eg. opioids

Relevant investigations
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Management

Primary level

Secondary level

oC
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Tertiary level

oC.

countries.

Complications

The parents should be counselled about this on discharge

When to discharge
The baby can cup/breast feed safely and is gaining weight

Follow up

discharge
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Type Risk factors Examples Prevention strategies

Spontaneous 
preterm birth

Age at pregnancy 
and pregnancy 
spacing short inter-pregnancy 

Increased rates of twin and 
higher-order pregnancies 
with assisted reproduction

policies for best practice in 
assisted reproduction

Infection

to and during pregnancy.

screening for lower genital 
tract infections and 

Underlying chronic 

pregnancy

nutritional status prior to 
conception and in early 
pregnancy. 
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Care of premature, small for gestational age and low birth weight (<2.5kg) babies

Causes/Risk factors for prematurity and their prevention
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related based approaches to 

cessation

heat stress

possible

health

Genetic and other 

intrauterine growth singleton pregnancy and 

Health 
professional 
-initiated preterm 
birth

indication

placenta accrete) and 

conditions

Not applicable

birth for fetal indication
growth restriction

Not applicable

indication
due to physician or 
patient preferences or 

to reduce the practice of 

Midwifery-led continuity 

(Source: ‘Born too soon, decade of action on preterm birth’, WHO 2023)
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Prevention/promotion

Strengthening KMC/IKMC

Clinical presentation and complications of prematurity

Respiratory:
Cardiovascular:
CNS:
Ophthalmology:
CNS/Endocrine/Skin:
GIT:
Immunity: Sepsis
Renal:
Haematology:

Investigations

Management

care facility

Primary level

Secondary/Tertiary level
Unstable babies

Follow up:
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Small for Gestational Age

Causes/risk factors/clinical presentation

  

hypertension

drug addiction or alcohol ingestion

Prevention/promotion: 

Counselling

Investigations
Take a good history

Management

Primary level

Secondary/Tertiary level

Complications
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Kangaroo Mother Care (KMC/(IKMC))

KMC:

IKMC:

Risk factors for KMC/IKMC

Better weight gain

Possibly less apnoea

Implementing KMC

surrog

Admission to the KMC ward

Babies in the KMC ward should be weighed daily.
Babies ca
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Discharge from the KMC ward

Primary level

position

Secondary level

Stable babies

Tertiary level

Follow up
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Newborn Feeding

Scheduling of feeds

NEST 360 Clinical modules (https://nest360.org/
project/clinical-modules/)

Calculation of feeds

Day 1 2 3 4 5 onwards

Monitoring of feeds

weight gain and as tolerated.

Use the birth weight for calculations until the actual 
weight is above the birth weight!
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Cautious feeds in sick and unstable patients

Stopping feeds (Nil per mouth)

NEC

Ileus

Septic shock
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Hypothermia

.

With each 1

Risk factors

Intra-uterine growth restriction
Sepsis

HIE

Prevention/promotion:

Prevention of hypothermia in the delivery room
.

Prevention of hypothermia during transfer from delivery area

Admission in the neonatal ward

person. 
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Ongoing thermal management

of this guideline.
.

Ensure the baby is well wrapped and wearing a hat.

continuous KMC position.

).
 per hour.

Keep the baby well hydrated

*For further information on the use of radiant warmers, see the NEST 360 clinical and technical 
modules on this link: https://nest360.org/project/clinical-modules/

Referral

Follow up
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Neonatal Hypoglycaemia

Risk factors/causes

Intra-uterine growth restriction

Prolonged labour

Sepsis

HIE
Maternal illness/orphaned baby

Prevention/promotion

Signs and symptoms

Asymptomatic:

Symptomatic:

Examination
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Investigations

Urine for reducing substances

Management

Primary level

OR,

OR,

Secondary level 

Emergency treatment as above PLUS

rate*

*Calculation of glucose infusion rate (GIR): 

GIR (mg/kg/min) = Fluid Rate (mL/kg/day) x Dextrose% /10 x 0.07

(e.g. if giving 100 mL/kg/day of 10% Dextrose, GIR = 100 x 10/10 x 0.07 = 7.0 mg/kg/min)

Note: If GIR is more than 10mg/kg/min to keep RBS >45mg/dl, suspect 
hyperinsulinaemia
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Tertiary level

hours

factors and underlying causes

hy

Persistent Hypoglycaemia

Persistent Hypoglycaemia

Hepatic glycogen storage diseases (type 1)

Carnitine/acylcarnitine defects

Endocrine disorders

Erythroblastosis fetalis
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Intrauterine growth retardation

Medical
Sepsis

Follow up

Follow up
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Neonatal Hyperglycaemia

Causes/risk factors

Sepsis

Maternal steroids

Prevention/promotion

Examination

Investigations
Check blood glucose (preferably whole blood)
Urine dipstick for glucosuria and ketonuria

Management
Primary level

Secondary level

Stop any glucose infusions.
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Tertiary level

Monitor glucose 2-hourly

Ins
Not routinely indicated

and glycosuria and

Complications of neonatal hyperglycaemia: 

Necrotising Enterocolitis (NEC)

Follow up
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Neonatal Sepsis

Introduction

sepsis in sick newborns. 

to ant

Early

Late onset sepsis:
P

a possible presentation of late onset neonatal sepsis. 

Risk factors/causes

Maternal 

Prevention/promotion

Infe

Signs and symptoms
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Congenital heart disease (especially coarctation of the aorta)

Non a

Investigations

Blood culture

Blood Sugar 
Consider Malaria screen
Idea

Management
Primary level

(A)irway

as per the resuscitation guidelines (see chart)
(B)reathing

2

2

(C)irculation

(D)isability

oC) 
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Secondary level

Scree

Scre

Shocked patients

Ileus or suspected NEC

Tertiary level

S

Shocked patients

Ileus or suspected NEC

Antibiotic choice
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Third-line antibiotics should be started by the consultant or registrar (in consultation with the 

Early onset sepsis

Start with the 

º

OR 

º Plus 
º
º
º

and culture results.
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Continued treatment/when to discharge

If blood culture and CSF are negative 
If both are negative 

If the LP is positive 
If the blood culture is positive 7 to 10 days 

Follow up
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Apnoea of prematurity

Risk factors/causes

Prevention/promotion

Clinical presentation

Management

Prophylactic Treatment
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Primary level

Secondary level

Tertiary level

Discuss with paediatric consultant

Follow up
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Neonatal Jaundice

bilirubin in the blood. 

Types of Jaundice

Physiological jaundice: 

Pathological jaundice:

Common causes of pathological jaundice:

Prevention/promotion
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Investigations

Management

Primary Level

Secondary /tertiary level                                                                                                                                                                                                                                                                                                  
                                                                                                                                                                                                                                            

Clinical grading of neonatal jaundice

Score Area of body Serum bilirubin levels
1

2

3

5
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Phototherapy lev-
els; 
healthy term baby

Phototherapy 
levels; 
Preterm, LBW, sick 
baby

Exchange trans-
fusion levels; 
healthy term 
baby 

Exchange transfu-
sion levels; 
Preterm, LBW, 
sick baby

Day of life

Day 1
phototherapy

17    (1.00)

Day 1 15     (0.85) 13    (0.75) 22    (1.28) 17   (0.95)

Day 3 18     (1.00) 18   (1.00)

20     (1.20) 17    (0.95) 20    (1.20)

transpiration due to phototherapy.

º

complications of phototherapy:
º Diarrhoea
º Dehydration
º
º
º
º Eye infections
º

Double phototherapy

All patients who are in the exchange transfusion range should be referred to the tertiary 
level. Stabilization and phototherapy should continue, while waiting for transfer.

Follow up

e care
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Acute Bilirubin Encephalopathy/Kernicterus

Clinical presentation

Management

Follow up
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Prolonged Jaundice

Causes of prolonged jaundice

Prehepatic (Haemolysis) Hepatic Disease Posthepatic (Obstructive)

Sepsis

hereditary spherocytosis

Syphilis

Inborn errors of 

Choledochal cyst
Biliary atresia

Bowel obstruction

Important points in history

tea-coloured urine and pale stools suggests obstructive causes of jaundice

Important points on examination

or pale stools

Investigations
U

unction tests
Conjugated bilirubin
Unconjugated bilirubin
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Management

Primary/secondary level

Tertiary level

Pre-hepatic (Haemolysis)

Hepatic disease

Post hepatic disease
Monitor the colour of the stool

Consu

Follow up
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Neonatal Seizures

Epileptic seizure:
Non-epileptic seizure:
EEG seizures:

Causes/risk factors
Perinatal

Metabolic and endocrine causes

Infections

Drugs and alcohol

Idiopathic

Prevention

Clinical presentation

Investigations

Blood culture

Consider cranial ultrasound

See under causes/risk factors
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Management

Primary level

Secondary level

If 

Tertiary level

Screen for infection and start antibiotics

If sei

Consult neurologist/neonatologist

Follow up
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Approach to a Dysmorphic Neonate

Terminology Meaning

Malformation 

Malformation 
sequence

Malformation 
syndrome

Deformation 

Disruption 

Dysplasia within cartilage and bone in skeletal dysplasias

Association 
association

Epidemiology

Risk factors/causes

Polygenic disorders e.g. club foot

Prevention/promotion

Clinical presentation
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tables below)

Common clinical signs in dysmorphic syndromes

Sign 

Brachycephaly 

Brachydactyly 

Speckled white rings about two thirds of the distance to the periphery of the 
iris of the eye

gestation

Clinodactyly 

Hypoplastic nail 

Melia 

Increased distance between the pupils of the two eyes

Plagiocephaly 
brain growth

Posterior parietal 
hair whorl 
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palatine ridges tongue thrust into the hard palate

Scaphocephaly 

Short palpebral 
inner to the outer canthus

Syndactyly 3rd th nd and 3rd toes.

Synophrys 

Telecanthus 

Widow's peak 

Minor anomalies seen in various systems

System Minor anomaly

Craniofacial

Cutis aplasia of scalp

Eye Inner epicanthal folds
Telecanthus

Ear
Posteriorly rotated pinna
Preauricular with or without auricular skin tags

Darwinian tubercle
Crushed (crinkled) ear
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Skin

Hand

Partial cutaneous syndactyly
Polydactyly

Hypoplastic nails

Shortened fourth digit

Foot Partial syndactyly of second and third toes

Clinodactyly of second toe

Nail hypoplasia

Others
Hydrocele

Hypospadias

Evaluation / Investigations

the neonate

Methods of genetic analyses
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Karyotype

Molecular analysis

Ultrasound

CT

Condition Presenting feature Diagnostic test

Trisomy 21
Down syndrome

Karyotyping

Trisomy 18
Edward syndrome

Karyotyping

Trisomy 13
Patau syndrome

Karyotyping

Turner syndrome

Noonan syndrome

the head and neck

Short stature at later stage

cardiac echo
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4p-Wolf-Hirshorn 
syndrome standard karyotype. 

More reliably detected 

5p-Cri du Chat 
syndrome routine karyotype. 

deletions

22q11 deletion
DiGeorge syndrome 
Velocardiofacial 
syndrome

deletions detectable on 

Prader-Willi 
syndrome

with uniparental 

Achondroplasia

sacrosciatic notch. 

shows characteristic 

Williams-Beuren 
syndrome

cardiac echo

Myotonic dystrophy

19

Beckwith-
Wiedemann 
syndrome

for UPD studies. 
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Cornelia De Lange 
syndrome

Neonatal Marfan 
syndrome

Cardiac echo and 
follow-up as aortic 

present at birth. Eye 

Rubinstein-Taybi 
syndrome

Goldenhar 
syndrome
(Hemifacial 
microsomia)

Clinical diagnosis. 
Heterogeneous 
condition with 
both genetic and 

12p tetrasomy
Pallister Killian 
syndrome detectable on blood 

Need skin biopsy or 

Stickler syndrome

at birth). Mild 
platyspondyly on 

Type 11 collagen genes

Management
Depends on the underlying condition

Prognosis
Depends on the underlying condition
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Principles of Postnatal Care and Post-Discharge Follow-Up

WHO Recommendations

of birth. 

peer support

Focus on
Nutrition (breastfeeding)
Weight gain

Early detection of signs of infection
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Look for danger signs (if present indication for hospitalization)

Cyanosis
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