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CORRESPONDENCE

Do Postnatal Corticosteroids Negatively Impact the 
Neurodevelopmental Outcomes of Extremely Preterm 
Infants?

To the Editor—The study by David et al1 assessed the 
impact of postnatal corticosteroids (PNC), used to treat 
hypotension or respiratory conditions, on neurodevel-
opmental outcomes at 20 months corrected age. The 
study concluded that prolonged, repeated exposure to 
dexamethasone (DEX) with or without hydrocortisone 
(HC) was associated with adverse cognitive, language, 
and motor outcomes at 20 months corrected age.1

The diagnosis and grading of bronchopulmonary 
dysplasia (BPD) are not defined. The authors state 
that the use of PNC was based on individual physician 
preferences. Did these factors lead to practice variation 
in the use of PNC? Why was HC used as the first-line 
drug to prevent BPD as it is not effective in significantly 
decreasing the risk of BPD.2

The infants who received PNC, compared with those 
who did not, were significantly more immature, with 
lower birthweight, and with more morbidities (BPD, 
retinopathy of prematurity, necrotizing enterocolitis, 
and home oxygen (see Table 1 in David et al.1). Why did 
the authors not match the subjects based on gestational 
age, birthweight, and severity of respiratory disease?

The initiation of DEX was at an average of 51.8 ± 
28.7 days of life. Is this not beyond the postnatal win-
dow when PNC is useful to prevent BPD?2 Infants who 
were treated with PNC had significantly higher rates 
of BPD compared with infants who were not treated 
with PNC (HC 83%, DEX ± HC 92% vs no PNC 43%; see 
Table 1 in David et al.1). Thus, in this study, PNC did not 
decrease BPD, and infants with BPD are at increased 
risk of neurodevelopmental impairment (NDI),3 espe-
cially those who require protracted ventilatory support.4 
Thus, is it not likely that the DEX ± HC group consisted 
of infants with severe BPD, inherently placing them at 
higher baseline risk for adverse neurodevelopmental 
outcomes? Without adjusting for BPD severity or in-
corporating it as a mediator or moderator variable, the 
attribution of poorer outcomes solely to PNC exposure 
may be misleading.

Should the authors not follow the TRIPOD guide-
lines outlined by the EQUATOR Network,5 which are 
the standard for transparent reporting of prediction 
model development and validation? For example, the 
multivariable model in their published Table 41 lacks 
model performance measures, which are essential 
for evaluating the validity of predictive models. The 
stability of the model estimate is uncertain given the 

small sample size and the number of covariates that 
were included. Furthermore, unmeasured confound-
ers, such as genetic predispositions,6 socioeconomic 
status,7 and intraventricular hemorrhage Grades 1 to 2,8 
may also influence neurodevelopmental outcomes but 
are not accounted for in the analysis. In addition, is it 
not better to evaluate infants for diagnosing significant 
developmental delay using Bayley III at 21 to 24 months 
instead of at 18 to 20 months?9

The study by Melan et al10 is a retrospective, single-
center cohort study like the study by David et al,1 
but used betamethasone or HC to prevent BPD and 
found that there was an increased risk of NDI in the 
PNC-treated infants compared with those who were 
not (62.7% vs 38.1%, p = 0.0020). However, when the 
investigators did a multivariable analysis, the results 
showed that the risk factors for NDI were male sex  
(p = 0.027) and severe neonatal morbidity (p = 0.007) 
and not PNC.10 Onland et al11 found that higher cumula-
tive doses of DEX administered after the first week of 
life decreased the risk of BPD without increased risk 
of NDI and that DEX started between 7 and 14 days 
decreased the risk of adverse Mental Development 
Index. Raghuveer et al2 found that a medium cumulative 
dose (2–3 mg/kg) of DEX, administered for 14 days or 
more, significantly reduced BPD without increasing the 
risk of NDI. These studies contradict the conclusions of 
the David et al study.1
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AUTHOR RESPONSE: Thank you to Franco, Zackula, 
and Raghuveer for their thoughtful response to our 
article entitled, “Neurodevelopmental outcome at 20 
months corrected age in extremely preterm infants 
after exposure to dexamethasone and hydrocortisone 
in the NICU.”1 We agree that the group subjected to 
dexamethasone was a “sicker” cohort, with lower 
gestational age, lower birthweight, and higher neo-
natal morbidities. As stated in our discussion, it is 
possible that the negative neurodevelopmental out-
comes observed relate to these potential neonatal 
confounders or exposures. Regarding the timing of 

Bayley developmental testing, earlier testing may 
under-identify developmental delays; thus, it remains 
concerning that poorer outcomes were observed 
in this earlier follow-up period.2 Similar to studies 
suggesting an increased risk of cerebral palsy with 
dexamethasone therapy,3–5 providers during our study 
years were using higher doses of dexamethasone 
and longer durations of treatment as was historically 
traditional. More recently, there is growing evidence 
to suggest that a shorter course and lower doses 
of dexamethasone may lead to more favorable out-
comes.6 Since this time, our unit has similarly adopted 
the initial corticosteroid selection of dexamethasone 
with shorter courses and lower doses in treating early 
evolving bronchopulmonary dysplasia (BPD) (>7 days 
of age, <28 days of age).

With regard to the timing of treatment initiation, 
the subjects receiving dexamethasone were often 
treated for late-evolving BPD (>1-month postnatal 
age, <36-weeks postmenstrual age), contributing to 
the later age at initiation. Later courses of postnatal 
corticosteroids (PNC) are used to treat late-evolving 
BPD,7 but current literature is limited with regard to 
guidance on treatment for this age group. Data from 
the National Institutes of Health’s Prematurity and 
Respiratory Outcomes Program demonstrate that 
dexamethasone is primarily used in this population.8 
A single-center, retrospective study comparing dexa-
methasone, hydrocortisone, and methylprednisolone 
administration with the initial mean postnatal age of 
PNC administration of 27 days suggested that dexa-
methasone most effectively facilitates extubation9; 
however, lower doses and the duration of dexametha-
sone were again used in this study population. Data 
in treating late-evolving BPD remain limited, and we 
believe more studies are needed to appreciate the 
appropriate corticosteroid course for these infants. 
Given that dexamethasone, particularly at high 
doses and prolonged durations, may be harmful to 
the developing brain, we caution clinicians to weigh 
its benefits versus risks and use judicious manage-
ment with regard to its dose, duration, and timing, 
especially in higher-risk patients with contracted or 
repeat courses of PNC.
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