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A comparison of 7-day versus 10-day course of low-dose
dexamethasone for chronically ventilated preterm infants
A Cuna1,2,3, S Govindarajan1, A Oschman2, H Dai2, K Brophy4, M Norberg2,3 and W Truog1,2,3

OBJECTIVE: The objective of the study was to compare the effect of two different dexamethasone regimens on respiratory
outcomes of ventilator-dependent preterm infants.
STUDY DESIGN: Retrospective study of ventilated preterm infants o29 weeks gestational age treated with either 7-day or 10-day
dexamethasone course. Primary outcome was days to successful extubation. Other outcomes included rate of successful extubation
and need for repeat steroid therapy.
RESULTS: Fifty-nine infants were identified; 32 (54%) received 7 days of dexamethasone and 27 (46%) received 10 days of
dexamethasone. Both groups had comparable baseline demographics and clinical characteristics. Mean time to successful
extubation was similar between the two groups (5.1 ± 2.7 days in 7-day group and 6.0 ± 3.7 days in 10-day group, P= 0.42).
Successful extubation by end of treatment (56% versus 67%, P= 0.44) and need for repeat steroid therapy (47% versus 33%,
P= 0.43) were also similar.
CONCLUSION: 7-day and 10-day course of dexamethasone have comparable efficacy in facilitating extubation of
ventilator-dependent preterm infants.
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INTRODUCTION
Preterm infants who remain on prolonged mechanical ventilation
are at increased risk for poor outcomes, including bronchopulmon-
ary dysplasia (BPD), neurodevelopmental impairment and death.1 In
such infants, a course of systemic steroids may be beneficial in
improving lung compliance, decreasing airway resistance and
facilitating weaning from mechanical ventilation.2–5 Steroid treat-
ment, however, is not without risk. Of particular concern is the
increase in cerebral palsy and other adverse neurological outcomes
seen in infants treated with steroids.6–9

The optimal dosing and duration of treatment of steroids in
preterm infants remain unknown. High-dose dexamethasone
(starting dose 40.5 mg kg− 1) have been shown in animal studies
to result in apoptosis of progenitor cells in the developing
brain.10,11 In addition, in vitro studies using neutrophils isolated
from cord blood suggest that high-dose dexamethasone was as
much as five to ten times higher than what was necessary to
achieve effective anti-inflammatory activity.12 Recently, rando-
mized trials have shown that low-dose dexamethasone (starting
dose ⩽ 0.2 mg kg− 1 per day) given over 10 to 14 days remains
effective in improving respiratory mechanics and facilitating
extubation of ventilator-dependent preterm infants.4,13,14 Low-
dose dexamethasone also does not appear to have many of the
short-term side effects commonly seen with previous regimens
that used higher doses. More importantly, there have been no
reports of increased neurodevelopmental impairment associated
with the use of low-dose dexamethasone in preterm infants.
Our unit has had experience with using two dosing regimens

of low-dose dexamethasone: a 10-day course (total dose
0.89 mg kg− 1) previously used by Doyle et al.,13 and a modified
7-day course (total dose 0.72 mg kg− 1). We hypothesized that the

shorter, 7-day course of dexamethasone is as effective as the
longer, 10-day course in facilitating extubation. To test this
hypothesis, we compared the time needed to achieve successful
extubation of infants treated with either the 7-day or 10-day
course of low-dose dexamethasone. We also looked at other
respiratory outcomes including rate of successful extubation, rate
of retreatment with steroids and rate of severe BPD.

METHODS
This retrospective study took place at the neonatal intensive care unit of
Children’s Mercy Kansas City, a level IV nursery in Kansas City, Missouri with
more than 400 very-low birth weight infant admissions every year. The
study was conducted from January 2010 to December 2015 using data
from the data repository of the Center for Infant Pulmonary Disorders at
Children’s Mercy Hospital, with approval from the local institutional
review board.

Study population
Mechanically ventilated preterm infants o29 weeks gestational age at
birth who were treated with dexamethasone for BPD using the unit’s
protocol were identified from the data repository. Only infants who
received dexamethasone for the first time for BPD were included in the
study. Infants who previously received steroids for vasopressor-resistant
hypotension or for airway edema were still considered eligible for study
inclusion. Infants with multiple congenital anomalies or with congenital
heart disease were excluded.

Intervention
Since 2010, our unit has adopted a protocol that standardized dosing of
dexamethasone use in preterm infants to prevent or treat BPD. The
protocol allowed for infants to be treated with either a 10-day or a 7-day

1University of Missouri-Kansas City School of Medicine, Kansas City, MO, USA; 2Division of Neonatology, Department of Pediatrics, Children’s Mercy Kansas City, Kansas City, MO,
USA; 3Center for Infant Pulmonary Disorders, Children’s Mercy Kansas City, Kansas City, MO, USA and 4University of Kansas School of Medicine, Kansas City, MO, USA.
Correspondence: Dr A Cuna, Division of Neonatology, Department of Pediatrics, Children’s Mercy Kansas City, 2401 Gillham Rd, Kansas City, MO 64108, USA.
E-mail: accuna@cmh.edu
Received 22 August 2016; revised 17 October 2016; accepted 20 October 2016; published online 1 December 2016

Journal of Perinatology (2017) 37, 301–305
© 2017 Nature America, Inc., part of Springer Nature. All rights reserved 0743-8346/17

www.nature.com/jp

http://dx.doi.org/10.1038/jp.2016.215
mailto:accuna@cmh.edu
http://www.nature.com/jp


course of dexamathasone. Infants who received the 10-day course
received 0.15 mg kg− 1 per day for 3 days, 0.10 mg kg− 1 per day for
3 days, 0.05 mg kg− 1 per day for 2 days and 0.02 mg kg− 1 per day for
2 days, for a total dose of 0.89 mg kg− 1. Infants who received the 7-day
course received 0.15 mg kg− 1 per day for 3 days, 0.10 mg kg− 1 per day for
2 days, 0.05 mg kg− 1 per day for 1 day and 0.02 mg kg− 1 per day for
1 day, for a total dose of 0.72 mg kg− 1.
The decision to treat infants with systemic steroids for BPD was based

on individualized risk-benefit assessment as determined by the treating
neonatologist. The selection of which dexamethasone regimen to use, as
well as decisions about subsequent ventilator weaning and extubation,
was also made by the treating neonatologist. Our clinical consensus is that
intubated infants are weaned to maintain a pH of ⩾ 7.2 and a partial
pressure of carbon dioxide (PCO2) of ⩽ 65 mm Hg on capillary blood gases.
Extubation is usually attempted when ventilator rate is ⩽ 20 breaths per
minute. Infants are routinely extubated to nasal continuous positive airway
pressure or nasal intermittent positive pressure ventilation as the primary
method of respiratory support post extubation, with high-flow nasal
cannula reserved as step-down support when weaning from nasal
continuous positive airway pressure. Reintubation is considered when (1)
two consecutive blood gases have a pHo7.2 and PCO2465 mm Hg, (2)
fraction of inspired oxygen (FiO2) needed to maintain oxygen saturations
⩾ 90% has increased by more than 0.2 from pre-extubation levels or (3)
more than one apneic episode needing bag-mask ventilation has occurred.

Outcome measures
The primary outcome of interest was days to achieve successful
extubation, which was defined as extubation within 14 days of starting
steroid treatment. Infants who remained intubated more than 14 days
from the start of steroid treatment, or who needed reintubation within
72 h of extubation were considered to have failed extubation.

Data collection
De-identified data from the hospital medical records were recorded by
trained data abstractors into the data repository. Data regarding infant
demographics as well as clinical characteristics at start of dexamethasone
treatment were collected. Changes in mean airway pressure (MAP) and
FiO2 before and during dexamethasone treatment were also obtained.
Other efficacy outcomes of interest included major respiratory outcomes,
including rate of successful extubation; need for repeat steroid therapy for
BPD; rate of severe BPD at 36 weeks; need for tracheostomy; total days on
oxygen; and total days on mechanical ventilation.

Statistical analysis
Differences in demographic factors, baseline clinical characteristics and
respiratory outcomes between infants treated with 7 days versus 10 days
of dexamethasone were determined by using Fisher’s exact test, t-test, or
Kruskal–Wallis test, as appropriate. For the primary outcome, an
unadjusted comparison of the mean time to achieve successful extubation
in both the groups was performed, and Kaplan–Meier proportional hazards

modeling was used to visualize days needed for outcome of successful
extubation to occur. Mixed-model repeated measures analysis of variance
was used to assess differences in MAP, FiO2 and respiratory severity score
(RSS=MAP× FiO2) between the two groups during steroid treatment. All
statistical tests were two-sided. Statistical significance was set at a P-value
of o0.05. Statistical analysis was performed using SPSS 20 and SAS 9.4
(Cary, NC, USA).

RESULTS
Of the 59 preterm infants identified during the study period, 32
received 7-day dexamethasone and 27 received 10-day dexa-
methasone. The two groups were comparable in terms of baseline
demographics, including birth weight, gestational age, sex and
race (Table 1). Postnatal age and corrected gestational age at the
time steroids were given did not differ between the two groups
(Table 2). The MAP, FiO2 and PCO2 at start of treatment were also
similar (Table 2).
We found that 18 of 32 (56%) infants in the 7-day group and 18

of 27 (67%) infants in the 10-day group successfully extubated
within 14 days of start of treatment (P= 0.42). The mean time to
successful extubation was similar between the two groups
(5.1 ± 2.7 days in the 7-day group and 6.0 ± 3.7 days in the 10-
day group, P= 0.42, Table 3 and Figure 1). There was no difference
in the type of respiratory support received post extubation
between the two groups (Table 3).
The rate of requiring a second course of dexamethasone was

similar in infants treated with 7-day versus 10-day dexamethasone

Table 1. Infant demographics and morbidity

Variable 7-day course
(n= 32)

10-day course
(n= 27)

P-value

Gestational age, mean± s.d.; weeks 25.4± 1.3 24.9± 1.0 0.13
Birth weight, mean± s.d.; g 740± 148 762± 141 0.55
Male sex, n (%) 24 (75) 17 (63) 0.40
White race, n (%) 15 (47) 12 (44) 0.31
Apgar score ⩽ 5 at 1 min, n (%) 25 (86) 24 (92) 0.53
Apgar score ⩽ 5 at 5 min, n (%) 16 (55) 11 (42) 0.44
Antenatal steroids, n (%) 22 (69) 20 (74) 0.78
Severe intraventricular hemorrhage (Grade 3 or 4), n (%) 6 (19) 5 (18) 0.98
Periventricular leukomalacia, n (%) 2 (6) 1 (4) 0.57
Culture positive sepsis, n (%) 9 (28) 6 (22) 0.6
Proven necrotizing enterocolitis (stage 2 or 3), n (%) 10 (31) 4 (15) 0.22
Patent ductus arteriosus requiring medical or surgical treatment, n (%) 18 (56) 16 (59) 0.82
Retinopathy of prematurity (stage 2 or greater), n (%) 4 (12) 4 (15) 0.55
BPD-associated pulmonary hypertension, n (%) 3 (9) 3 (11) 0.62

Abbreviation: BPD, bronchopulmonary dysplasia.

Table 2. Baseline characteristics at the time of steroid administration

Variable 7-day course
(n= 32)

10-day course
(n= 27)

P-value

Postnatal age, mean± s.d.; days 36± 13 33± 9 0.26
Corrected gestational age,
mean± s.d.; weeks

30.5± 2.2 29.6± 2.1 0.09

Ventilator support
Conventional, n (%) 12 (37) 13 (48) 0.44
High frequency, n (%) 20 (63) 14 (52) 0.44

Mean airway pressure,
median (IQR); cm H2O

12.8 (10.7–14) 12.1 (10.1–13) 0.27

Fraction of inspired
oxygen, median (IQR); %

64 (54–81) 64 (46–88) 0.80

Partial pressure of carbon
dioxide, median (IQR); mm Hg

55.8 (50.7–61.6) 54.9 (52.5–61.3) 0.91

Abbreviation: IQR, interquartile range.
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(Table 3). This finding remained the same even when the analysis
was limited to the infants who successfully extubated (3 of 18
(17%) in the 10-day group versus 6 of 18 (33%) in the 7-day group,
P= 0.44). There was also no difference between the two groups in
the days that passed before a repeat course of dexamethasone
was given (Table 3).
MAP, FiO2 and RSS decreased in both the groups during

dexamethasone treatment. No substantial difference in the rates
of decrease in MAP, FiO2 and RSS was found between the two
groups (Figure 2). Rates of severe BPD and eventual need for
tracheostomy, as well as total days on oxygen and total days on
mechanical ventilation, were also similar (Table 3).

DISCUSSION
In this retrospective study, we found no difference in the time needed
to achieve successful extubation among ventilator-dependent

preterm infants treated with either a 7-day dexamethasone course
or a 10-day dexamethasone course. Rate of successful extubation
and need for repeat steroid treatment for BPD were
also similar between the two groups. Respiratory outcomes at
discharge— including rate of severe BPD, total days on oxygen
and total days on mechanical ventilation—were also comparable.
The optimal dosing regimen for dexamethasone—the most

widely used steroid for BPD in preterm infants—has yet to be
established. Because of serious adverse effects to the developing
brain, earlier regimens that used high doses of dexamethasone
are no longer recommended by the American Academy of
Pediatrics.15 In addition, studies that directly compared high
versus low doses of dexamethasone showed no additional benefit
associated with the use of high-dose dexamethasone in preterm
infants.16–18 Recently, randomized trials of low-dose dexametha-
sone versus placebo demonstrated that low-dose dexamethasone
is effective in improving lung function and facilitating weaning
from mechanical ventilation.4,13,14,19,20 Low-dose dexamethasone
also does not appear to have the same degree of adverse effects
as high-dose dexamethasone.
The lower limit at which dexamethasone remains effective has

not yet been defined. In a case series of mechanically ventilated
preterm infants, treatment with a course of extremely low-dose
dexamethasone (total dose 0.24 mg kg− 1) was associated with
improvement in oxygenation index and successful extubation in
12 of the 16 infants.21 The study, however, was small and lacked
appropriate controls for comparison. In another study, treatment
with a low-dose dexamethasone regimen called Minidex (total
dose 0.65 mg kg− 1) was shown to be effective in facilitating
extubation of ventilator-dependent preterm infants compared
with matched controls who did not receive steroids.22 This study
led to the development of a randomized trial comparing Minidex
with placebo that is expected to start enrollment shortly in the
United Kingdom.23

The 7-day course used in this study is a modified version of
the 10-day weaning regimen used by Doyle et al.13 in the
Dexamethasone: A Randomized Trial (DART) study. In designing
this shorter regimen, we took into account the clinical observation
that successful extubation typically occurs in the first few days of
starting steroid treatment.24 We hypothesized, based on this
observation, that a regimen that keeps the first part of the DART
regimen the same while shortening the second part would still be
effective while minimizing steroid exposure. The difference in
dose between the two regimens is 0.17 mg kg− 1, which is about a
19% decrease from the 10-day course.
Our study showed no difference in the rate of retreatment with

steroids between infants who received 7-day versus 10-day
dexamethasone. This finding is consistent with a randomized,
double-blinded study by Malloy et al.19 that found no difference in
the need for repeat steroid treatment between the groups treated
with either high-dose or low-dose dexamethasone. Unfortunately,
the study, which was only able to recruit 16 patients, was
underpowered to detect meaningful differences in outcome. In
another study, Jones and Davies 18retrospectively compared two
different dosing regimens of dexamethasone for BPD. They found
that infants treated with a shorter, 2-week regimen had higher
need for repeat steroid therapy compared with infants treated
with a longer, 6-week course (46% versus 22%, P= 0.01),
suggesting that treatment with lower doses of dexamethasone
may be associated with an increased need for steroid retreatment
later on.18 However, in this study, the baseline clinical character-
istics between the two treatment groups were not comparable,
making it difficult to ascertain whether the difference in
retreatment rates was due to the different steroid regimens or
due to inherent differences between the two groups.
Of the 9 infants who received tracheostomy in our study, 5 had

structural airway issues, including subglottic stenosis, tracheo-
bronchomalacia and unilateral vocal cord paralysis. Three of the 5

Table 3. Respiratory outcomes

Variable 7-day course
(n=32)

10-day course
(n= 27)

P-value

Days to successful extubation,
mean± s.d.

5.1± 2.7 6.0± 3.7 0.42

Successful extubation, n (%) 18 (56) 18 (67) 0.44

Respiratory support post extubation
NCPAP 8 (44) 6 (33) 0.73
NIPPV 10 (56) 12 (67) 0.73

Need for repeat steroid
therapy, n (%)

15 (47) 9 (33) 0.43

Days to repeat steroid
therapy, mean± s.d.

23.4± 15.8 29.2± 17.5 0.41

Severe BPD, n (%) 24 (75) 18 (67) 0.39
Need for tracheostomy, n (%) 4 (13) 5 (19) 0.72
Home on oxygen, n (%) 25 (78) 22 (81) 0.58
Days on oxygen, median (IQR) 121 (98–145) 117 (95–195) 0.65
Days intubated, median (IQR) 42 (34–69) 53 (36–63) 0.60

Abbreviations: BPD, bronchopulmonary dysplasia; IQR, interquartile range;
NCPAP, nasal continuous positive airway pressure; NIPPV, nasal intermittent
positive pressure ventilation.
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Figure 1. Kaplan–Meier survival curve for proportion of infants
successfully extubated during dexamethasone treatment.
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infants were treated with 10 days of dexamethasone, whereas the
remaining 2 infants received 7 days of dexamethasone. As
expected, none of the infants with structural airway disease were
successfully extubated with systemic steroid therapy. Exclusion of
these infants from the analysis did not affect the results of
our study.
Overall, 61% of infants treated with systemic steroids in our

study responded with successful extubation. This finding is
consistent with other studies that have reported successful
extubation rates ranging from 47 to 76%.3,13,14,20 This variability
in clinical response to steroids was present regardless of whether
infants were treated with high-dose or low-dose regimens of
dexamethasone. We also reviewed each case individually to
confirm that infants with failed extubations did not have other
extrinsic reasons for failing extubation, such as infection or
mechanical issues with nasal continuous positive airway pressure
interface. The reason why some infants respond favorably to
steroids while others do not is poorly understood. It is likely that a
‘one size fits all’ dosing strategy, although effective for most
infants, may not work for some and may even be harmful for
others.25 Future studies should be directed at the various factors
that regulate variability in response to dexamethasone so that
more individualized dosing that minimizes harm while maximizing
benefit can be achieved.
A major limitation of our study was its relatively small sample

size, which increases the likelihood of a type II error. In addition, its
retrospective study design prevents us from determining the
rationale for choosing a particular dexamethasone dosing
schedule over another. Selection bias, such that infants deemed
more critically ill were treated with the higher dose 10-day
regimen, could not be ruled out, although the similar baseline
clinical characteristics of the two groups at the start of steroid
treatment make this less likely. Treatment decisions, including
ventilator weaning and extubation, as well as reintubation and
need for repeat course of steroids, were made by a diverse group
of neonatologists with different management approaches. This
lack of standardized approach could also have been a source of
potential bias—although it does reflect clinical practice more
accurately. Our study may also be biased toward the inclusion of
sicker infants who were referred from other institutions due to
their critical illness.
Despite the limitations of this study, our results provide further

evidence for the use of low-dose dexamethasone in facilitating
extubation of preterm infants with chronic lung disease. Until
more information from randomized controlled trials can inform us
of the optimal safe dexamethasone dose to use, it appears
prudent to give the lowest possible dose for the shortest possible

time whenever steroids are used in the prevention or treatment
of BPD.
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