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Introduction

• About 7–8% of all births are born preterm (<37 weeks’ gestation). 

• Preterm births account for the majority of work on most neonatal intensive 

care units (NICUs). 

• Preventing preterm birth has become the foremost challenge for obstetric 

practice today. 

• They require an expert and careful intervention to support in the immediate 

neonatal period.



Gestational age



Risk factors for preterm labour



Clinical management of preterm labour

• Magnesium sulphate does not delay delivery but has been shown to reduce 

the risk of cerebral palsy in the preterm infant and is recommended below 30 

weeks gestation.

• Betamethasone has been shown to be associated with fewer adverse effects 

than dexamethasone. 

• Corticosteroids given for 48 h before delivery significantly reduce

1. The incidence and severity of respiratory distress syndrome (RDS), 

2. The incidence of intraventricular haemorrhage (IVH), 

3. Risk of NEC

4. Neonatal mortality 

5. Possibly improve neurodevelopmental outcome. 



Survival and outcome for the preterm infant



Survival and outcome for the preterm infant

Long-term outcomes
• It is clear that there is an additional hidden burden of subtle 

neurodisability occurring in the most preterm babies (<26 
weeks). This can occur even in the absence of obvious 
central nervous system (CNS) damage or haemorrhage, 
and may be related to a subtle disruption of the normal 
neuronal pathways that are developing in the third trimester. 

• There is a higher than expected incidence of 

1. Attention deficit hyperactivity disorder (ADHD), 

2. Autistic features 

3. Subtle learning difficulties than in term-born controls.

4. Lower Final stature, 

5. Lower IQ, 

6. Hearing and visual function.



Stabilization at birth and management 

in the ‘golden hour’
• Ideally, the baby will have been transferred in utero to a 

perinatal center with a suitable NICU. 

• In general, these babies are fragile, and usually not 

severely asphyxiated.

• They benefit from a calm transition and avoidance of 

trauma or hyperoxygenation. 

• Once in the NICU they should have vascular access 

secured and from then on have ‘minimal handling’.



Stabilization at birth and management 

in the ‘golden hour’





Complications and Supportive care on 

the NICU
Monitoring

• Heart rate, respiratory rate, blood pressure and 

temperature must be monitored continuously, with 

appropriate alarm signals. An apnoea monitor is often 

used in the special care nursery.

Thermoregulation

• Body temperature must be maintained in the normal 

range by nursing the preterm infant in a closed, humidified 

incubator.



Complications and Supportive care on 

the NICU
Oxygen therapy
• Oxygen is a potentially toxic substance in the preterm infant, and 

may cause retinopathy of prematurity (ROP) and chronic lung 
disease. 

• It must therefore be administered with the utmost care and the 
response continuously monitored with regular measurements of 
PaO2 (through blood gas, pulse oximeter or transcutaneous
monitor.

• Oxygen can be administered directly into the incubator or by nasal 
prongs but nasal continuous positive airway pressure (CPAP) or high-
flow humidified oxygen therapy (HFNT) are usually used in the 
immediate newborn period and even intubation with mechanical 
ventilation maybe required. 

• Oxygen should be warmed and humidified.





Complications and Supportive care on 

the NICU
Birth Asphyxia or HIE.
• is the most common cause of neonatal seizures in both full-term and 

preterm infants and causes up to 50% of seizures in the first 48 hours of 
life (more common first 24 hours of life). 

• MRI studies suggest the period around birth accounts for >75% of the 
causative period. 

• It can be secondary to prenatal, perinatal, and postnatal causes.

• Neonatal signs
• Apgar score <5 at 5 minutes and 10 minutes.

• Fetal umbilical artery acidemia pH <7 and base deficit >12 mmol/L or both.

• Neuroimaging evidence of acute brain injury seen on brain (MRI) consistent with 
HI.

• Presence of multisystem organ failure consistent with HIE (renal, cardiac, 
pulmonary, hepatic, GI, hematological and metabolic) .

• Developmental outcome is spastic quadriplegia or dyskinetic
cerebral palsy.



Sarnat scale for HIE



Therapeutic Hypothermia as 

management for HIE



Complications and Supportive care on 

the NICU
Respiratory distress syndrome (RDS)
• Even with the advent of antenatal corticosteroids and postnatal 

surfactant, which have radically reduced mortality and morbidity, RDS 

remains the major problem for the preterm baby in the first week of life.

• Nowadays the challenge has moved from preventing death from RDS to 

preventing chronic lung disease of prematurity. 

• There has been a recent shift towards the early use of non-invasive 

ventilation (CPAP or high-flow nasal therapy; HFNT), even in the most 

extreme preterm infants, with the aim of avoiding mechanical 

ventilation. 



Complications and Supportive care on 

the NICU
Respiratory distress syndrome (RDS)
• For infants less than 32 weeks’ gestation, airway 

stabilization at birth with CPAP is the standard of care. 

• If the baby is intubated, exogenous ‘prophylactic’ 
surfactant should be administered as soon after birth as 
possible. 

• ‘Rescue’ surfactant treatment for those babies who do not cope 
on CPAP or HFNT may be delivered by the ‘InSurE’ 
technique: Intubation, Surfactant, Extubation.

• A modification of this is to instill surfactant into the trachea via a 
fine catheter while the baby remains breathing on CPAP. This is 
known as minimally invasive surfactant therapy (MIST) or 
less invasive surfactant administration (LISA). 



Complications and

Bronchopulmonary Dysplasia 

(BPD)

• BPD defined as persistent oxygen 

dependency up to 28 days of life. 

• The severity of BPD-related pulmonary 

dysfunction and neurodevelopmental 

impairment in early childhood is more 

accurately predicted by an oxygen 

dependence at 36 weeks’ postmenstrual 

age (PMA) in infants <32 weeks’ 

gestational age (GA) and at 56 days of 

age in infants with older GA.



Apnea of prematurity



Complications and Supportive care on 

the NICU
Patent ductus arteriosus (PDA)

• The arterial duct usually closes within 
hours of birth but in preterm babies can 
remain open for weeks. 

• The PDA causes a left to right shunt from 
the aorta to the pulmonary artery. This 
causes pulmonary congestion and a 
reduction in systemic blood flow during 
diastole. 

• It is a risk factor for NEC, CLD and IVH. 

• Close the duct using anti-inflammatory 
agents (ibuprofen or paracetamol) or surgical 
closure.



Complications and Supportive care on 

the NICU
Intraventricular haemorrhage (IVH)

• The preterm brain contains a germinal matrix, just outside the lateral 
ventricles, from which new brain cells migrate to the cortex. 

• This area is highly vascular with a network of capillaries that are 
vulnerable to changes in cerebral perfusion pressure due to 
mechanical ventilation, fluctuations in pCO2 and complications 
such as hypotension, PDA and pneumothorax. 

• Bleeding from these capillaries can cause a sub-ependymal or IVH 
that occurs in about 15–20% of all extreme preterms. 

• Present with anemia and hypoxia at day 3 mostly.

• Follow up with serial cranial ultrasound.



IVH grades





Complications and Supportive care on 

the NICU
Periventricular 

leukomalacia (PVL)

• PVL is a necrosis and 

gliosis of white matter 

(injury) occurring in 

preterm babies usually 

less than 32 weeks and 

triggered by inflammation, 

cerebral ischaemia or 

hypoxia. 

• It can have devastating 

consequences, with a high 

risk of cerebral palsy 

(spastic diplegic or 

quadriplegic CP).



Complications and Supportive care on 

the NICU
Retinopathy Of Prematurity 

(ROP)

• is a disorder resulting from the 

disruption of the normal 

development of retinal 

vasculature.

• White pupillary reflex

• Advanced stages may lead to 

blindness.



Complications and Supportive care on 

the NICU
Feeding
• Infants of less than 33–34 weeks’ gestational age do not have a good 

suck or swallow reflex and should usually be fed via an orogastric
or nasogastric tube. 

• Premature infants with small gastric capacity require frequent 
feeding. 

• The ideal milk is mother’s freshly expressed breast milk (EBM). If 
this is not available, stored (frozen) EBM or sometimes donor EBM 
may be used. 

• This provides immunity, is easily absorbed, and reduces the risk 
of NEC. 

• If formula is used it should be a specialized preterm formula. 



Complications and Supportive care on 

the NICU
Necrotizing enterocolitis (NEC)
• This occurs in about 10% of all extremely preterm infants and 

carries a high mortality. 

• It is an ischaemic inflammation of the gut associated with 
translocation of bacteria (mixed organisms and involve 
anaerobic infection) into the gut wall. 

• There are a number of risk factors, including low gestational 
age, hypotension, PDA and absence of breast milk feeds. 
Excessively aggressive increase of feed volumes and use 
of formula feeds may lead to NEC. 

• The use of probiotics (e.g. Lactobacillus and Bifidobacter
species) from birth to 34 weeks can reduce the risk of 
NEC.



Modified Belĺ s Staging Criteria for Necrotizing Enterocolitis (NEC).





Necrotizing enterocolitis (NEC)

Antibiotics choice. 

• Frequently used regimen includes ampicillin, 

aminoglycoside (eg, gentamicin) or third-generation 

cephalosporin (cefotaxime), and clindamycin or 

metronidazole.

• Variable combinations but the most frequently used 

Vancomycin, amikacine or meropenem and metronidazole

because it is considered as nosocomial late onset sepsis.



Complications and Supportive care on 

the NICU
Jaundice

• Preterm infants are more prone to bilirubin 

encephalopathy than term infants( increased risk of 

kernicterus), and factors that affect the entry of free 

bilirubin into the brain include low albumin levels, 

acidosis, hypoxia, hypoglycaemia, hypothermia, certain 

drugs and starvation. 



Complications and Supportive care on 

the NICU
Anaemia
• Some sick preterm infants will be anaemic at birth or develop 

anaemia as a result of frequent blood sampling, and will require a 
transfusion with packed red blood cells. 

• The venous haematocrit should be maintained at more than 0.35% 
(haemoglobin 12 g dl–1) in all sick babies during the acute phase 
of RDS.

• During the physiological nadir of anaemia (at 5–7 weeks) preterm 
infants may tolerate a haemoglobin concentration of 7 g dl–1, 
especially if there is an adequate reticulocyte response (>5%). 

• To prevent iron-deficiency anaemia, preterm infants of less than 
2000 g birthweight or 34 weeks’ gestation are usually prescribed 
supplemental iron (ferrous sulphate) from 2–6 weeks until fully 
weaned, unless they are on formula milk.



Complications and Supportive care on 

the NICU
Susceptibility to infection. 



Preparation for discharge home

Early discharge must 

1. at 34–35 weeks 

2. weight of >=1800 gram 

3. feeding is progressing well, 

4. temperature control is good, 

5. weight gain is steady, 

6. the mother is handling her baby competently 

7. the home situation is good. 
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