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Objectives
• Review the various uses and potential benefits of 

corticosteroids in the NICU

• Discuss current state of the science regarding 
short-term risks and benefits after neonatal 
steroid administration

• Summarize the known long-term effects of 
neonatal steroids
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Steroids
ROIDRAGE

Flavors and Strength

4

5

Hydrocortisone
Relative Adrenal Insufficiency &
Vasopressor-Resistant Hypotension
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Hydrocortisone
• Relative adrenal insufficiency
• Mechanisms of action:

• Improves response to catecholamines
• Decreases catecholamine metabolism
• Upregulates angiotensin receptors

• Primary historical concerns:
• Developmental outcomes
• Combined with indomethacin

• Wide range of dosing used

Scott and Watterberg. Ped Res, 1994; Aoki, et al, Int J Environ Res Public Health, 2022.
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Hydrocortisone

Peeples, et al. J Perinatol, 2022

ELBW infants
1 mg/kg ≅ 10 mg/m2
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Newborns are not just small children!

Ht 
(cm)

Wt 
(kg) BSA

40 
mg/m2

mg/kg/
day

NB 27 wk 34.5 0.92 0.09 3.6 mg 3.9
TEA 47.4 2.53 0.18 7.2 mg 2.8
5 months 51 4.86 0.26 10.4 mg 2.1
10 years 140 34 1.16 34 mg 1

What endo
thinks we’re

giving

What we’re
actually
giving
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Conversions

“It becomes difficult to construct postulates relating their action to 
cutaneous size. Very few drugs are excreted in appreciable 

amounts through the skin…
“The objection is that the use of the rule tends to endow the 

surface of the body with properties and functions which it may well 
not possess. 

“Should the pediatrician bow once more to expediency or insist 
that each new advance in the field be based on a sound scientific 

foundation and acceptable theory?”
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Pubmed
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Preterm infants
1 mg/kg ≅ 10 mg/m2
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Peeples. J Peri, 2017; Peeples, et al. J Peri, 2022

Hydrocortisone

<1 
mg/kg/d
(n=20)

1-2 
mg/kg/d
(n=46)

2-3 
mg/kg/d
(n= 46)

3-4 
mg/kg/d
(n=22)

>4 
mg/kg/d
(n=15)

Died 5 (25.0%) 11 (23.9%) 7 (15.2%) 7 (31.8%) 6 (40.0%)
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Preterm infants
1 mg/kg ≅ 10 mg/m2

Suggest 
cortisol level 
and consider 

no further 
doses if 
elevated
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Peeples. J Peri, 2017

Hydrocortisone
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Cortisol threshold
889 nmol/L

=
32 μg/dL

Renolleau, et al. J Pediatr. 2021
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The Hard Stuff
Dexamethasone, Predinsolone, etc
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Prolonged Respiratory Support
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DART

Doyle, et al. Pediatrics, 2006

• Dexamethasone is a potent anti-inflammatory agent

• Dexamethasone: A Randomized Trial (DART) 

• Single course to aid in extubation

• 35 treated infants
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DART

Doyle, et al. Pediatrics, 2006

• Dosing:

• 0.15 mg/kg/day, divided BID x3 days

• 0.1 mg/kg/day, divided BID x3 days

• 0.05 mg/kg/day, divided BID x2 days

• 0.02 mg/kg/day, divided BID x2 days

20

Conversions
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Early (<7d) Dexamethasone

ROP
PDA
Failure to Extubate (14d)

Failure to Extubate (7d)
Failure to Extubate (3d)
Death or BPD
BPD @ 36 wks

Doyle, et al. Cochrane, 2021
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Early Dexamethasone

23

Early Dexamethasone

GI Perforation
GI Bleeding
Growth Failure
Cardiac Hypertrophy
Hypertension
Hyperglycemia

Doyle, et al. Cochrane, 2021

Cerebral Palsy
Neurosensory Disability
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Early Dexamethasone
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Late (>7d) Dexamethasone

Home on Oxygen
Failure to Extubate (14d)
Failure to Extubate (7d)
Failure to Extubate (3d)
Death or BPD
BPD @ 36 wks

Doyle, et al. Cochrane, 2021
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Late Dexamethasone

GI Perforation
GI Bleeding
Cardiac Hypertrophy
Hypertension
Hyperglycemia

Doyle, et al. Cochrane, 2021

Cerebral Palsy
Neurosensory Disability
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Late Dexamethasone
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Risk Modification

Doyle, et al. J Peds. 2014
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Risk Modification
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Puia-Dumitrescu, et al. JAMA Network Open, 2022

Days of Dexamethasone Exposure
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Dexamethasone Courses

Rocha, et al. Early Hum Dev, 2024
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Timing

Harmon, et al. J Peri, 2020
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Hydrocortisone
Bronchopulmonary Dysplasia
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Bagnoli, et al. J Perinatology. 2013 Shaffer, et al. J Peds. 2019

Early Hydrocortisone

• EPT infants have immature HPA axis

• Results in low baseline cortisol

• BPD = bad

• 4 RCTs enrolling ~1,000 infants

• Early low dose hydrocortisone 
improves BPD-free survival
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Prophylactic Hydrocortisone

Shaffer, et al. J Peds, 2019

NNT 13
NNT 14
NNT 20

NNW 13

NNH 24
NNH 15

36



9/4/25

7

Prophylactic Hydrocortisone Outcomes

Trousson, et al. DMCN, 2022
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Parikh, et al. J Peds, 2013 
Parikh, et al. PLoS One, 2015
Onland, et al. JAMA, 2019
Watterberg, et al. NEJM, 2022

Late Hydrocortisone

• 3 Studies = 1,235 Infants

• No apparent benefit for survival without BPD

• No difference in neurodevelopment at 2 years

• 5 year outcomes to be published soon
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Prednisolone
BPD (??)

39

Bhandari, et al. Pediatrics, 2008
Linafelter, et al. Early Hum Dev, 2019

Prednisolone
• To date, no RCTs in neonates with BPD

• 2 retrospective studies

• Bhandari (2008) built model to predict 

+ response

• Linafelter (2019)

• Single center

• 43 infants

• Avg start 42.5 weeks CGA

40

BPD (??)

SteroidsInha
led
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Bassler, et al. NEJM, 2015

NEUROSIS Study
• 863 infants 23-28 weeks GA

• Budesonide vs. placebo DOL0 to 32 wks

• Death or BPD at 36 weeks:

• 40% tx vs 46% placebo (p=0.05)

• Death 17% vs 14%

• “BPD was lower… but at the expense of increased 
mortality”
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Manley, et al. JAMA, 2024

NEUROSIS Study
• 1059 infants <28 weeks GA

• Budesonide+surfactant vs. placebo

• Survival without BPD:

• 26% tx vs 23% placebo 

• Death 17% vs 19%

• “Early intratracheal budesonide may have little to 
no effect on survival free BPD”
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Jensen & Watterberg. Neoreviews. 2023

44

Conclusions
AAP COFN (Cummings, et al. Pediatrics, 149(6))
• Routine use of steroids cannot be recommended

• Decision should be individualized and made together with parents

• If give, low dose for a short, predefined duration (e.g. extubations) is 

recommended

• If no clinical response within 72 hours, continuation not recommended

• High-dose steroids not recommended to prevent or treat CLD

• Indomethacin should not be used concurrently with steroids
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Conclusions
Early (<7d)
• Avoid dexamethasone

• PREMILOC likely improves BPD and mortality

• Avoid concurrent NSAID use (especially if SGA, other high-risk)

• ?baseline cortisol?

• Use with care if <26 weeks due to increased sepsis risk

• Possible increased mortality with budesonide alone

• Budesonide+surfactant shown inconsistent results, awaiting NRN BiB study
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Conclusions
Late (>7d)
• No clear role for hydrocortisone

• Consider single course of DART at 3-4 wks (15-28d) of life for extubations

• Consider infant’s risk of BPD (>40%?)

• If additional course needed:

• Consider shorter course (3-5 days)

• Counseling with family

• Reserve for extubation (i.e. not non-invasive ventilation)

• Unknown pred/methylpred benefits/risks (specifically ND outcomes)
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7.5 μg/dL

7.5 μg/dL

Renolleau, et al. J Pediatr. 2021

50


