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Overview

Will steroids work?

– Is there a biological rationale? 

Do they work?

– Evidence for efficacy  

If yes, are they safe?

– Evidence for harms  

If yes, which one? Route? Dose? 

– Different steroid prepn. and routes

If yes, in whom?

– Ideal candidate for therapy



BPD: Pathophysiology



BPD: Pathophysiology

Inflammation – key player!



BPD: Postnatal steroids

Sankar MJ 2007

Potent anti-inflammatory 
agent!



BPD PREVENTION IS 
IMPORTANT

BRAIN IS MORE 
IMPORTANT



Postnatal steroids

Steroids

Systemic

Dexameth.

Early

Late

Hydrocort.

Early

Late

Inhaled

Early

Late

Low vs. high dose!



KEY MESSAGE NO 1

Current evidence does not support the administration of dexamethasone during the first 
week after birth in very preterm infants 

due to the increased risk of neurodevelopmental impairment in early childhood.



Glucocorticoid drugs that have little or no mineralocorticoid activity, such as dexamethasone

Suppress natural cortisol secretion

leave mineralocorticoid receptors unoccupied for prolonged periods of time.

neuronal apoptosis. 

These cellular effects may explain the neurodevelopmental deficits that have been observed with 
dexamethasone but not with hydrocortisone



Early steroids: GI perforation

Doyle 2017

3% (absolute) increase!



KEY MESSAGE 2
Low-dose <2MG/KG 
dexamethasone
increase the likelihood 
of successful extubation
in extremely preterm 
infants receiving 
mechanical ventilation 
WITHOUT  HARM. 

NO REDUCTION IN BPD

only trials of moderate or 
higher cumulative doses 
of late dexamethasone
(>2 mg/kg) have been 
shown to decrease BPD 
rates. 



KEY MESSAGE 3

As these latter trials were not powered to measure important differences in 
neurodevelopment, the safety of higher dose dexamethasone has not been 
established and its use is not recommended.



Low vs. high dose steroids

Onland 2017
Moderate dose: 

Increased BPD and CP!



Effect modification by risk of BPD in 
control group

Risk < 35%: Treatment increased the chance 
of death or CP
Risk >65%: Significant benefit with 
corticosteroids

For every 10% increase in the rate of CLD in the 
control group
Risk for death fell by 1.7% (0.4% to 3.9%)
Risk for CP fell by 2.3% (0.3% to 4.3%)

Doyle 2005 



Who will benefit then?

Doyle 2005 

Effect modification by risk of BPD in control group



NICHD web-based 
estimator
https://neonatal.rti.org

Laughon et al Am J Respir Crit Care Med 2011

NICHD Neonatal Research Network.html
NICHD Neonatal Research Network.html


NICHD web-based 
estimator

Laughon et al Am J Respir Crit Care Med 2011



Summary



KEY MESSAGE NO 4

Prophylactic hydrocortisone (8.5mg/kg) over 10 days initiated within the  first day after birth in 
24-27 weeks may increase survival, although most published guidelines suggest against 
routine  use of this therapy until further trial data are available.

• SURVIVAL WITHOUT BPD: 60% VS 51%; OR 1.48 (1.02-2.16)

•Decreased PDA ligation

•Increased extubation by D10

•Increased LOS; 31.13%vs24.8%; OR 1.3 (0.94-1.81)

•24-25 weeks; 39.8% vs 23.3% (p0.02)



KEY MESSAGE 5
•Early initiation of inhaled budesonide (23-27 weeks’ 
gestation ON supplemental respiratory support at less 
than 12 hours of age to receive inhaled budesonide (400 
ug every 12 hours for 14 days and then 200 ug every 12 
hours thereafter) 

may reduce BPD (deathor BPD (40.0% vs 46.3%; RR, 0.86; 
95% CI, 0.75–1.00). 

but the observed increase in mortality (2 years of age 
showed increased mortality in the budesonide
group (19.9% vs 14.5%; RR, 1.27; 95% CI, 1.01–1.86) With 
this therapy prevents routine use. 



Inhaled steroids: Death or BPD

Shinwell 2016

14% reduction!



Inhaled steroids: BPD

Shinwell 201623% reduction!



Yeh 2016

Intervention: surfactant (100 mg/kg) and budesonide (0.25 mg/kg) 

KEY MESSAGE 6

1. Intratracheal instillation of budesonide with 
surfactant during the immediate newborn 
period may safely reduce BPD, but this 
potential  benefit requires confirmation in 
ongoing trials.



Summary 

Recommendations 
1. NOT to use routine postnatal systemic corticosteroids to prevent BPD (Grade 1B)
2. NOT to routinely use inhaled corticosteroids to reduce the risk of BPD (Grade 1B)

3. Use only in intubated neonates

4. Between 7-14 days preferably

5. Dexamethasone is preferred in this age group

6. Low dose helps in weaning from Ventilator but doesn’t reduce BPD but doesn’t 
harm brain as well

7. Neonates at risk of severe BPD are likely to be helped more

UpToDate 2019

file://///contents/grade/2?title=Grade 1B&topicKey=PEDS/5023
file://///contents/grade/2?title=Grade 1B&topicKey=PEDS/5023


Proposed algorithm: Risk based approach

Extreme preterm neonates

Prophylactic steroid
Chronically ventilated

7-14 days

>14 days
> 33 weeks

Insufficient 
evidence Risk >65% Risk <65%

? Increased risk 
of adverse NDI

Dexamethasone
Dose: DART regime
Cumulative dose 0.89 mg/kg 
Duration: 10 days

Supportive 
management

Assess risk on Day 7
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