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A B S T R A C T

Background

Cochrane systematic reviews show that systemic postnatal corticosteroids reduce the risk of bronchopulmonary dysplasia (BPD) in
preterm infants. However, corticosteroids have also been associated with an increased risk of neurodevelopmental impairment. It is
unknown whether these beneficial and adverse e!ects are modulated by di!erences in corticosteroid treatment regimens.

Objectives

To assess the e!ects of di!erent corticosteroid treatment regimens on mortality, pulmonary morbidity, and neurodevelopmental outcome
in very low birth weight (VLBW) infants.

Search methods

We used the standard search strategy of the Cochrane Neonatal Review group to search the Cochrane Central Register of Controlled Trials
(CENTRAL; 2016, Issue 2) in the Cochrane Library (searched 21 March 2016), MEDLINE via PubMed (1966 to 21 March 2016), Embase (1980 to
21 March 2016), and CINAHL (1982 to 21 March 2016). We also searched clinical trials' databases, conference proceedings, and the reference
lists of retrieved articles for randomized controlled trials.

Selection criteria

Randomized controlled trials (RCTs) comparing two or more di!erent treatment regimens of systemic postnatal corticosteroids in preterm
infants at risk for BPD, as defined by the original trialists. Studies investigating one treatment regimen of systemic corticosteroids to a
placebo or studies using inhalation corticosteroids were excluded.

Data collection and analysis

Two authors independently assessed eligibility and quality of trials and extracted data on study design, participant characteristics and
the relevant outcomes. We asked the original investigators to verify if data extraction was correct and, if possible, to provide any missing
data. The primary outcomes to be assessed were: mortality at 36 weeks' postmenstrual age (PMA) or at hospital discharge; BPD defined
as oxygen dependency at 36 weeks' PMA; long-term neurodevelopmental sequelae, including cerebral palsy, measured by the Bayley
Mental Developmental Index (MDI); and blindness or poor vision. Secondary outcomes were: duration of mechanical ventilation and failure
to extubate at day 3 and 7 aDer initiating therapy; rescue treatment with corticosteroids outside the study period; and the incidence of
hypertension, sepsis and hyperglycemia during hospitalizations. Data were analyzed using Review Manager 5 (RevMan 5). We used the
GRADE approach to assess the quality of evidence.
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Main results

Fourteen studies were included in this review. Only RCTs investigating dexamethasone were identified. Eight studies enrolling a total of
303 participants investigated the cumulative dosage administered; three studies contrasted a high versus a moderate and five studies a
moderate versus a low cumulative dexamethasone dose.

Analysis of the studies investigating a moderate dexamethasone dose versus a high-dosage regimen showed an increased risk of BPD
(typical risk ratio (RR) 1.50, 95% confidence interval (CI) 1.01 to 2.22; typical risk di!erence (RD) 0.26, 95% CI 0.03 to 0.49; number needed to
treat for an additional harmful outcome (NNTH) 4, 95% CI 1.9 to 23.3; I2 = 0%, 2 studies, 55 infants) as well as an increased risk of abnormal
neurodevelopmental outcome (typical RR 8.33, 95% CI 1.63 to 42.48; RD 0.30, 95% CI 0.14 to 0.46; NNTH 4, 95% CI 2.2 to 7.3; I2 = 68%, 2
studies, 74 infants) when using a moderate cumulative-dosage regimen. The composite outcomes of death or BPD and death or abnormal
neurodevelopmental outcome showed similar results although the former only reached borderline significance.

There were no di!erences in outcomes between a moderate- and a low-dosage regimen.

Four other studies enrolling 762 infants investigated early initiation of dexamethasone therapy versus a moderately early or delayed
initiation and showed no significant di!erences in the primary outcomes. The two RCTs investigating a continuous versus a pulse
dexamethasone regimen showed an increased risk of the combined outcome death or BPD when using the pulse therapy. Finally, two
trials investigating a standard regimen versus a participant-individualized course of dexamethasone showed no di!erence in the primary
outcome and long-term neurodevelopmental outcomes.

The quality of evidence for all comparisons discussed above was assessed as low or very low, because the validity of all comparisons
is hampered by small samples of randomized infants, heterogeneity in study population and design, non-protocolized use of ‘rescue’
corticosteroids and lack of long-term neurodevelopmental data in most studies.

Authors' conclusions

Despite the fact that some studies reported a modulating e!ect of treatment regimens in favor of higher-dosage regimens on the incidence
of BPD and neurodevelopmental impairment, recommendations on the optimal type of corticosteroid, the optimal dosage, or the optimal
timing of initiation for the prevention of BPD in preterm infants cannot be made based on current level of evidence. A well-designed large
RCT is urgently needed to establish the optimal systemic postnatal corticosteroid dosage regimen.

P L A I N   L A N G U A G E   S U M M A R Y

Which corticosteroid regimen should be used to prevent bronchopulmonary dysplasia?

Review question: Are the e!ects of corticosteroids on the outcomes 'mortality, pulmonary morbidity and neurodevelopmental outcome'
in preterm infants modulated by the dosage regimen administrated?

Background: Preterm infants have an increased risk of developing chronic lung disease (CLD) or bronchopulmonary dysplasia (BPD).
Inflammation in the lung seems to play a central role in the development of BPD, and for this reason studies have investigated the
anti-inflammatory drugs called corticosteroids. These studies showed that corticosteroid treatment reduces the risk of BPD, but is also
associated with serious adverse e!ects on neurodevelopment outcome. To reduce these side e!ects, clinicians have looked for alternative
regimens such as postponing corticosteroid administration, lowering its cumulative dose, giving pulse rather than continuous doses, or
individualizing the dose according to the respiratory condition of the infant.

Study characteristics: Searching all electronic databases to 21 March 2016 revealed 14 studies investigating two or more di!erent
corticosteroid regimens in preterm infants. The investigated regimens di!ered in the used cumulative dose, timing of initiation and
duration of therapy.

Key results: Those studies comparing a high versus a lower-dosage regimen showed an increased risk of BPD and adverse
neurodevelopmental outcome for infants receiving a lower cumulative dose. Those studies investigating an early versus later
administration of steroids did not show any di!erence in outcome. Furthermore, pulse regimens showed inferior results for the outcome
BPD compared with continuous treatment. An individualized dosage regimen showed no di!erences compared to the standard tapering
course.

Quality of evidence: Most of the studies had important methodological weaknesses, preventing any recommendations on the optimal
corticosteroid dosage regimen for preterm infants at risk of BPD. More studies are urgently needed.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Higher versus lower cumulative dosage regimens of dexamethasone to prevent BPD in preterm
infants

Higher versus lower cumulative dosage regimens of dexamethasone to prevent BPD in preterm infants

Patient or population: preterm infants

Settings: neonatal intensive care unit

Intervention: lower dosage

Comparison: higher dosage

Anticipated absolute effects* (95% CI)Outcomes № of participants
(studies)
Follow up

Quality of the evi-
dence
(GRADE)

Relative effect
(95% CI)

Risk with higher
cumulative dose
dexamethasone
regimen

Risk difference with Lower

Study population

19/29 (65.5%) 229 more per 1000
(0 fewer to 537 more)

Moderate

Death or bronchopulmonary dyspla-
sia at 36 weeks' PMA - Moderate ver-
sus high cumulative dose regimen

55
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 3
RR 1.35
(1.00 to 1.82)

65.1% 228 more per 1000
(0 fewer to 534 more)

Study population

19/76 (25.0%) 43 fewer per 1000
(125 fewer to 100 more)

Moderate

Death or bronchopulmonary dyspla-
sia at 36 weeks' PMA - Low versus
moderate cumulative dose regimen

154
(4 RCTs)

⊕⊝⊝⊝

VERY LOW 2 4
RR 0.83
(0.50 to 1.40)

18.7% 32 fewer per 1000
(94 fewer to 75 more)

25
(1 RCT)

⊕⊕⊝⊝

LOW 2 3
RR 2.17
(0.87 to 5.37)

Study population
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4/13 (30.8%) 360 more per 1000
(40 fewer to 1.345 more)

Moderate

Death or cerebral palsy - Moderate
versus high cumulative dose regi-
men

30.8% 360 more per 1000
(40 fewer to 1.345 more)

Study population

7/52 (13.5%) 30 fewer per 1000
(97 fewer to 159 more)

Moderate

Death or cerebral palsy - Low versus
moderate dose regimen

109
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 2 5
RR 0.78
(0.28 to 2.18)

13.4% 30 fewer per 1000
(97 fewer to 158 more)

Study population

5/41 (12.2%) 289 more per 1000
(51 more to 852 more)

Moderate

Death or abnormal neurodevelop-
mental outcome (various definitions)
- Moderate versus high cumulative
dose regimen

81
(2 RCTs)

⊕⊕⊝⊝

LOW 2 6
RR 3.37
(1.42 to 7.99)

17.2% 407 more per 1000
(72 more to 1.200 more)

Study population

6/9 (66.7%) 380 fewer per 1000
(587 fewer to 340 more)

Moderate

Death or abnormal neurodevelop-
mental outcome (various definitions)
- Low versus moderate cumulative
dose regimen

16
(1 RCT)

⊕⊕⊝⊝

LOW 2 7
RR 0.43
(0.12 to 1.51)

66.7% 380 fewer per 1000
(587 fewer to 340 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence 
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High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 In the study by DeMartini selection, attrition and reporting bias could not be ruled out
2 Total number of included patients less than OIS calculation
3 Study by Marr has not reached full publication
4 Ramanathan methodology could not be assessed, Durand not blinded, Malloy and McEvoy attrition bias. Malloy study was terminated prematurely
5 Study by Durand had performance and detection bias, McEvoy study had attrition bias
6 In the study by Marr, selection, attrition and reporting bias could not be ruled out
7 Attrition bias was detected in the study by Malloy
 
 

Summary of findings 2.   Earlier versus later initiation of dexamethasone therapy to prevent BPD in preterm infants

Earlier versus later initiation of dexamethasone therapy to prevent BPD in preterm infants

Patient or population: preterm infants

Settings: neonatal intensive care unit

Intervention: later initiation

Comparison: earlier initiation

Anticipated absolute effects* (95% CI)Outcomes № of participants
(studies)
Follow up

Quality of the evi-
dence
(GRADE)

Relative effect
(95% CI)

Risk with earlier ini-
tiation of dexam-
ethasone therapy

Risk difference with Late

Study population

90/189 (47.6%) 29 more per 1000
(62 fewer to 138 more)

Moderate

Death or bronchopulmonary dys-
plasia at 36 weeks PMA - Moder-
ate early versus early initiation

391
(3 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 3
RR 1.06
(0.87 to 1.29)

46.1% 28 more per 1000
(60 fewer to 134 more)
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Study population

14/34 (41.2%) 49 more per 1000
(132 fewer to 346 more)

Moderate

Death or cerebral palsy - Moder-
ate early versus early initiation

86
(1 RCT)

⊕⊝⊝⊝

VERY LOW 2 3 4
RR 1.12
(0.68 to 1.84)

41.2% 49 more per 1000
(132 fewer to 346 more)

Study population

38/75 (50.7%) 66 fewer per 1000
(187 fewer to 106 more)

Moderate

Death or abnormal neurodevel-
opmental outcome (various def-
initions) - Moderate early versus
early

167
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 2 3 5
RR 0.87
(0.63 to 1.21)

50.4% 66 fewer per 1000
(187 fewer to 106 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Performance and detection bias in study by Bloomfield, Merz and Halliday
2 Unclear selection bias in Halliday
3 Total number of included patients less than OIS calculation
4 Performance and detection bias in study by Halliday
5 Performance and detection bias in Bloomfield and Halliday studies
 
 

Summary of findings 3.   Pulse versus tapered continuous dosage regimens to prevent BPD in preterm infants

Pulse versus tapered continuous dosage regimens to prevent BPD in preterm infants
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Patient or population: preterm infants

Settings: neonatal intensive care unit

Intervention: pulse therapy

Comparison: tapered continuous dosage

Anticipated absolute effects* (95% CI)Outcomes № of participants
(studies)
Follow up

Quality of the evi-
dence
(GRADE)

Relative effect
(95% CI)

Risk with continuous
dexamethasone thera-
py

Risk difference with Pulse

Study population

39/100 (39.0%) 148 more per 1000
(8 more to 343 more)

Moderate

Death or bronchopul-
monary dysplasia at 36
weeks PMA

197
(2 RCTs)

⊕⊕⊝⊝

LOW 1 2
RR 1.38
(1.02 to 1.88)

38.2% 145 more per 1000
(8 more to 336 more)

Study population

17/37 (45.9%) 106 more per 1000
(96 fewer to 423 more)

Moderate

Death or abnormal neu-
rodevelopmental out-
come (various definitions)

76
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1 2 3
RR 1.23
(0.79 to 1.92)

46.0% 106 more per 1000
(96 fewer to 423 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect
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1 Peformance and detection bias in Bloomfield study
2 Total number of included patients less than OIS calculation
3 Barkemeyer could provide long-term outcomes
 
 

Summary of findings 4.   Individually tailored versus tapered continuous dosage regimens to prevent BPD in preterm infants

Individually tailored versus tapered continuous dosage regimens to prevent BPD in preterm infants

Patient or population: preterm infants

Settings: neonatal intensive care unit

Intervention: individualized dosage regimen

Comparison: tapered dosage regimen

Anticipated absolute effects* (95% CI)Outcomes № of participants
(studies)
Follow up

Quality of the evi-
dence
(GRADE)

Relative effect
(95% CI)

Risk with continuous
regimen

Risk difference with Individual tailored

Study population

31/53 (58.5%) 99 more per 1000
(99 fewer to 386 more)

Moderate

Death or bronchopul-
monary dysplasia at 36
weeks PMA

109
(2 RCTs)

⊕⊕⊝⊝

LOW 1 2
RR 1.17
(0.83 to 1.66)

75.0% 127 more per 1000
(128 fewer to 495 more)

Study population

8/53 (15.1%) 9 more per 1000
(68 fewer to 160 more)

Moderate

Death or abnormal neu-
rodevelopmental out-
come (various definitions)

109
(2 RCTs)

⊕⊕⊝⊝

LOW 1 2
RR 1.06
(0.55 to 2.06)

50.0% 30 more per 1000
(225 fewer to 530 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Performance and detection bias in Odd and Bloomfield studies
2 Total number of included patients less than OIS calculation
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B A C K G R O U N D

Description of the condition

The first description of bronchopulmonary dysplasia (BPD) by
Northway and colleagues in 1967 was one of severe lung injury
in relatively mature preterm infants who were ventilated with
high pressures and high concentrations of oxygen before the
advent of surfactant therapy (Northway 1967). This so-called
'classical' BPD is characterized by profound lung parenchymal
inflammation, fibrosis, muscle hypertrophy and di!use airway
damage (O'Brodovich 1985). Treatment and survival of the very
young has led to a new pattern of lung injury (Jobe 1999; Coalson
2006). This so-called 'new' BPD is mainly seen in very preterm
infants with gestational ages less than 30 weeks. It is characterized
by an arrest in lung development with fewer and larger alveoli, and
less striking fibrosis and inflammation (Husain 1998). As a result
of changes in infant and histological characteristics, the timing
at which BPD is diagnosed has shiDed from 28 days' postnatal
age (PNA) to 36 weeks' postmenstrual age (PMA) (Bancalari 2006).
Cohort studies have shown that, compared with 28 days' PNA,
diagnosing BPD at 36 weeks' PMA provides a better identification of
infants at risk for long-term pulmonary and neurological sequelae
(Ehrenkranz 2005).

BPD, defined as oxygen dependency at 36 weeks' PMA, remains an
important complication of preterm birth with a reported incidence
ranging from 23% to 73%, depending on the gestational age
(Stoll 2010). BPD is characterized by prolonged respiratory support
and recurrent respiratory infections during the first years, and
compromised lung function lasting into adulthood. Furthermore,
BPD is an independent risk factor for neurodevelopmental
impairment (Walsh 2005; Short 2007).

BPD is considered a multifactorial disease. Besides genetic
susceptibility, intrauterine growth restriction, nutritional deficits,
direct mechanical injury caused by artificial ventilation and oxygen
toxicity, pulmonary inflammation has been identified as a key
factor in the development of BPD (Carlton 1997; Ferreira 2000;
Jobe 2001). Corticosteroids have a strong anti-inflammatory e!ect,
making them an ideal candidate to attenuate this inflammatory
response associated with BPD.

Description of the intervention

Since the 1980s, several randomized controlled trials (RCTs)
have investigated the use of corticosteroids, in particular
dexamethasone, as a means to reduce the incidence of BPD. Some
of these trials started corticosteroid therapy in the first week of
life (early), with the aim of preventing progression of the initial
acute inflammatory response to BPD (Yeh 1997). Others used
corticosteroid therapy in infants who had evolving BPD, starting
administration either moderately early (7 to 14 days) or delayed (>
3 weeks) aDer birth (CDTG 1991; Durand 1995).

Current Cochrane reviews of placebo-controlled RCTs clearly show
that systemic corticosteroids, mainly dexamethasone, significantly
reduce the incidence of BPD and the combined outcome of
death or BPD in ventilated preterm infants, independent of the
time of postnatal administration (Doyle 2014a; Doyle 2014b).
However, at the end of the 1990s the first reports on long-term
neurodevelopmental outcome were published, showing that early
postnatal systemic dexamethasone treatment is associated with an

increased risk of abnormal neurological development (Yeh 1998;
O'Shea 1999).

In response to these reports, the American Academy of Pediatrics,
the Canadian Paediatric Society and the European Association
of Perinatal Medicine concluded that routine use of systemic
dexamethasone in the treatment of evolving BPD can no longer
be recommended until further research has established the
optimal type, dose and timing of corticosteroid therapy (Halliday
2001a; AAP 2002; Watterberg 2010). Following these statements,
observational reports have shown a sharp decline in the use
of postnatal corticosteroids, a reduction in its cumulative dose,
a delay in starting treatment, and a switch to alternative
corticosteroids such as hydrocortisone (Kaempf 2003; Shinwell
2003; Walsh 2006).

How the intervention might work

To date, most studies have used a placebo-controlled design to
study the e!ects of postnatal corticosteroid treatment in preterm
infants at risk for BPD. These studies have shown both benefits and
harms of corticosteroid treatment. Adjusting the dosage regimen
might improve the benefit-to-risk ratio of postnatal corticosteroid
use. This review identifies and analyses the available randomized
trials, using a head-to-head comparative design, on five possible
treatment regimens.

1. Alternative corticosteroids: The association between systemic
dexamethasone treatment and long-term neurodevelopmental
impairment has resulted in the use of alternative anti-
inflammatory corticosteroids, such as hydrocortisone. Animal
studies have suggested that, in contrast to dexamethasone,
hydrocortisone has no detrimental e!ect on the brain
(Huang 2007). Historical cohort studies have suggested that
hydrocortisone treatment is equally e!ective in reducing death
or BPD compared with dexamethasone-treated infants without
increasing the risk of adverse neurological outcome (van
der Heide-Jalving 2003; Lodygensky 2005; Karemaker 2006;
Rademaker 2007). To date, pooled data on placebo-controlled
trials investigating a low hydrocortisone dose initiating at an
early treatment onset (< 7 days' PNA) showed no reduction in
the incidence of death or BPD (Doyle 2010). Only one of these
trials reported long-term follow-up, showing no di!erences
in adverse neurodevelopmental sequelae (Watterberg 2007).
No placebo-controlled randomized trials have investigated the
use of hydrocortisone aDer the first week of life in ventilator-
dependent preterm infants.

2. Lowering the corticosteroid dose and duration: In line
with the current opinion of postnatal corticosteroids being
'misguided rockets', clinicians have started to use lower
dosage schedules of dexamethasone. The available reviews on
placebo-controlled trials of postnatal corticosteroids stacked
information from trials with tremendous heterogeneity in
their cumulative dose and duration of therapy (Doyle
2014b). Subgroup analyses using this heterogeneity by
dividing the di!erent trials according to the used cumulative
dexamethasone dose showed that higher dexamethasone doses
reduce the typical risk ratio (RR) for the combined outcome of
death or BPD, with the largest treatment e!ect in trials using
a cumulative dose above 4 mg/kg (Onland 2009). No overall
e!ect was found of dosing on the risk of neurodevelopmental
sequelae, but in the moderately early treatment studies the risk

Systemic corticosteroid regimens for prevention of bronchopulmonary dysplasia in preterm infants (Review)
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of death or cerebral palsy (CP) significantly decreased when
using a higher cumulative dose (Onland 2009).

3. Postponing initiation of therapy: Besides lowering the
cumulative dose, clinicians limited the use of corticosteroids
to those infants that do not respond to other supportive
therapies and spontaneous improvement over time. As a result,
administration of postnatal corticosteroids in those infants is
oDen postponed until the third or fourth week of life. Placebo-
controlled trials administrating dexamethasone aDer the first
week of life di!er in their timing of onset. Meta-analysis dividing
the di!erent placebo-controlled studies according to the timing
of initiation used seems to suggest that moderately early
administration is more e!ective in reducing BPD than delayed
administration (Schmidt 2008; Onland 2009).

4. Pulse dose administration: To minimize the possible adverse
e!ects associated with continuous corticosteroid use, some
have suggested prescribing dexamethasone in a pulse regimen
using dexamethasone-free intervals to minimize the risk of
direct toxic e!ects of dexamethasone, while maintaining the
beneficial e!ects on the lung. One placebo-controlled trial
showed that such a pulse regimen resulted in improved
pulmonary outcome without clinically relevant side e!ects
(Brozanski 1995).

5. Individualized tailored regimen: Another approach is to
reduce the risk of possible adverse e!ects of corticosteroids
by tailoring the administered cumulative dose to the
infant's pulmonary response. For instance, a rapid and clear
improvement in respiratory status will allow for a rapid
reduction in corticosteroid dose or duration (Bloomfield 1998).
To date, there are no placebo-controlled trials on individualized
regime.

Why it is important to do this review

The international neonatal community has discarded the use of
early postnatal corticosteroids completely for the reasons stated
above. Regarding the use of moderately early or late postnatal
systemic corticosteroids, clinicians encounter a dilemma facing
those infants at high risk of BPD, since BPD itself is associated with
an increased risk of adverse neurological outcome (Ehrenkranz
2005).

It is unknown whether both the beneficial and adverse treatment
e!ects of postnatal corticosteroids can be modulated by the
various di!erent dosing regimens described above. Despite all the
aforementioned concerns on the long-term neurodevelopmental
sequelae, corticosteroids are still used in approximately 16% of
preterm infants (Costeloe 2012). Clinicians remain in doubt as to
what the correct drug, cumulative dose, duration and timing of
therapy are in terms of the optimal balance between beneficial
and adverse e!ects. Addressing these questions is also important
since studies have suggested that restricted use of postnatal
corticosteroids resulted in an increased incidence of BPD (Shinwell
2007; Yoder 2009; Cheong 2013).

O B J E C T I V E S

To assess the e!ects of di!erent corticosteroid treatment regimens
on mortality, pulmonary morbidity and neurodevelopmental
outcome in very low birth weight (VLBW) infants.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomized controlled or quasi-randomized and cluster-
randomized trials comparing two or more di!erent regimens of
systemic corticosteroids in preterm infants at risk for BPD. Studies
investigating the e!ects of one regimen of systemic corticosteroids
versus a placebo arm or studies using inhalation corticosteroids
were excluded.

Types of participants

Preterm infants at risk for BPD, as defined by the original trialists.

Types of interventions

Trials including infants randomized to treatment with two di!erent
regimens of systemic corticosteroids. The following types of
intervention were eligible.

1. An alternative corticosteroid (e.g. hydrocortisone) as the
experimental arm versus another type of corticosteroid (e.g.
dexamethasone) as the control arm. Any type of corticosteroid
in either arms was allowed.

2. Lower cumulative corticosteroid dosage (experimental arm)
versus higher cumulative corticosteroid dosage (control arm).
Both arms of the identified trials were categorized according to
the cumulative dosage investigated, 'low' being less than 2 mg/
kg, 'moderate' being between 2 and 4 mg/kg, and 'high' using
a cumulative dosage greater than 4 mg/kg. For inclusion, all
comparisons of low-, moderate- or high-dosage regimens were
allowed. Although arbitrary, these cut-o! values were chosen
given the results of a systematic review of placebo-controlled
trials (Onland 2009).

3. Later (experimental arm) versus earlier (control arm) initiation
of therapy. We categorized both arms of the identified trials
according to the investigated timing of initiation, 'early' being
less than 8 days' PNA, 'moderately early' being between 8 and
21 days' PNA, and 'delayed' being greater than 21 days' PNA.
Similar to the dosing analyses, all comparisons were allowed.
This arbitrary cut-o! point was chosen according to the original
Cochrane reviews on placebo-controlled trials (Halliday 2003a;
Halliday 2003b; Halliday 2003c).

4. Pulse-dosage regimen (experimental arm) versus continuous-
dosage regimen (control arm). During pulse therapy, the
administration of corticosteroids is interrupted for a period
longer than the normal interval between corticosteroid doses.
Any period of interruption was allowed.

5. Individually tailored regimens (experimental arm) based on the
pulmonary response defined by the original trialists versus a
standardized (a pre-determined schedule administered to every
infant) dosage regimen independent of the pulmonary response
(control arm).

Types of outcome measures

Two review authors (WO and ADJ) independently extracted the
following outcome parameters for each study.

Systemic corticosteroid regimens for prevention of bronchopulmonary dysplasia in preterm infants (Review)
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Primary outcomes

• Combined outcome of death or BPD at 36 weeks' PMA (BPD
defined as oxygen dependency at 36 weeks' PMA).

Secondary outcomes

• Mortality at 28 days' PNA, 36 weeks' PMA, hospital discharge and
during the first year of life.

• BPD (defined by the need for supplemental oxygen) at 28 days'
PNA and 36 weeks' PMA.

• Failure to extubate at days three and seven aDer initiating
therapy and at the latest reported time point.

• Days of mechanical ventilation.

• Days of supplemental oxygen.

• Hypertension, defined as more than two standard deviations
(SD) according to local protocols.

• Hyperglycemia, defined as greater than 8.3 mmol/L or requiring
insulin therapy, or both.

• Culture-confirmed and clinically suspected infection.

• Gastrointestinal bleeding or perforation (spontaneous intestinal
perforation (SIP)).

• Necrotizing enterocolitis (NEC), following Bell's stages.

• Patent ductus arteriosus (PDA), according to trial protocol and
requiring therapy.

• Intraventricular hemorrhage (IVH), any and severe grades.

• Periventricular leukomalacia (PVL).

• Cardiac hypertrophy.

• Rescue treatment with open-label corticosteroids within or
outside the study period.

• Retinopathy of prematurity (ROP), any and severe stages.

• Long-term neurodevelopmental sequelae, assessed aDer at
least one year corrected gestational age (CGA) and before a CGA
of four years, and at the latest reported time point, including
cerebral palsy and Bayley Scales of Infant Development (Mental
Development Index, MDI).

• Blindness.

• Deafness.

Search methods for identification of studies

Electronic searches

We used the criteria and standard methods of Cochrane and the
Cochrane Neonatal Review Group (see the Cochrane Neonatal
Group search strategy for specialized register). We conducted a
comprehensive search including: Cochrane Central Register of
Controlled Trials (CENTRAL; 2016, Issue 2) in the Cochrane Library
(searched 21 March 2016); MEDLINE via PubMed (1966 to 21
March 2016); Embase (1980 to 21 March 2016); CINAHL (1982 to
21 March 2016) using the MeSH terms and text words: ('adrenal
cortex hormones' OR 'dexamethasone' OR 'betamethasone' OR
'hydrocortisone' OR 'prednisolone' OR 'methylprednisolone' OR
'steroids' OR 'corticosteroids' OR 'glucocorticoids'), and Limits:
randomized controlled trials AND infant, newborn (see Appendix
1 for standard search terms for each database). We applied
no language restrictions in the search strategy. We contacted
original authors of all studies to confirm details of reported follow-
up studies or to obtain information about long-term follow-up
where none are reported. We searched clinical trials' registries for
ongoing or recently completed trials (clinicaltrials.gov; the World

Health Organization’s International Trials Registry and Platform
www.whoint/ictrp/search/en/; and the ISRCTN Registry).

Searching other resources

We handsearched reference lists of published trials, review articles,
and the abstracts of the Pediatric Academic Societies and the
European Society for Paediatric Research (from 1990 onwards).

Data collection and analysis

Selection of studies

Two review authors (WO and ADJ) classified the relevant citations
found by the database searches into three groups: 'clearly an RCT',
'clearly not an RCT' and 'possibly an RCT'. A full-text review was
done on all except those classified as 'clearly not an RCT'. Any
disagreements were resolved by consensus.

Data extraction and management

In addition to the pre-defined outcome measurements, two review
authors (WO and ADJ) independently extracted the following
data for each study using a pre-defined data sheet: infant's
characteristics (such as birth weight, gestational age, gender);
number of participants randomized; treatment with antenatal
corticosteroids and postnatal surfactant; type of corticosteroid
and regimens (PNA at start, duration of therapy, cumulative dose;
dosing interval (fixed or variable); dose adjustments according to
infant's characteristics); and the incidence of open-label (outside
the study protocol) use of corticosteroids in both arms of the
studies. The original investigators of the included RCTs were asked
to confirm whether the data extraction was accurate and, where
necessary, to provide additional (unpublished) data.

Assessment of risk of bias in included studies

Two review authors (WO and ADJ) independently assessed the
risk of bias (low, high, or unclear) of all included trials using
the Cochrane ‘Risk of bias’ tool in Higgins 2011 for the following
domains.

• Selection bias.

• Performance bias.

• Detection bias.

• Attrition bias.

• Reporting bias.

• Any other bias.

Any disagreements were resolved by discussion or by a third
assessor. See Appendix 2 for a more detailed description of risk of
bias for each domain.

Measures of treatment e>ect

Data management was conducted using the Cochrane statistical
package, Review Manager 5 (RevMan 2012). Treatment e!ect
estimates were calculated, where possible, for dichotomous
outcomes in all individual trials expressed as typical risk ratio (RR)
and typical risk di!erence (RD), all with a 95% confidence interval
(CI). For continuous outcomes reported in individual studies the
mean values for treatment and control groups were used with the
SD. If median and range were given in individual studies, and the
study authors were not able to provide the mean value and variance
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from the original data set, they were calculated according to the
method described by Hozo 2005. We calculated the number needed
to treat for an additional beneficial outcome (NNTB) and number
needed to treat for an additional harmful outcome (NNTH) for each
di!erent outcome in case of statistical significance.

Unit of analysis issues

If cluster-randomized trials had been included in the analyses,
we would have adjusted their sample sizes using the methods
described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

Dealing with missing data

We asked the study author of the included RCT to confirm whether
the data extraction was accurate and, where necessary, to provide
additional (unpublished) data.

Assessment of heterogeneity

We assessed heterogeneity between trials by inspecting the forest
plots and quantifying the impact of heterogeneity using the I2
statistic, using the following categories as defined by the Cochrane
Neonatal Review Group.

• Less than 25%: no heterogeneity.

• 25% to 49%: low heterogeneity.

• 50% to 74%: moderate heterogeneity.

• 75% or greater: high heterogeneity.

We explored possible causes of statistical heterogeneity using
pre-specified subgroup analysis (e.g. di!erences in intervention
regimens).

Assessment of reporting biases

We used funnel plots to assess possible reporting or publication
biases.

Data synthesis

We performed meta-analysis of the extracted data using standard
Cochrane methods and Review Manager 5 (RevMan 2012).
Treatment e!ects for dichotomous outcomes were expressed as
typical RR with a 95% CI, typical RD, and NNTBs or NNTHs in
case of significance. We used mean di!erences (MD) for continuous
outcomes. In case of variance of outcome measures (with di!erent
SD) measuring the same outcome, we calculated standardized
mean di!erences (SMD) in the meta-analysis. We used the fixed-
e!ect model for all meta-analyses.

Quality of evidence

We used the GRADE approach, as outlined in the GRADE Handbook
(Schünemann 2013), to assess the quality of evidence for the
following (clinically relevant) outcomes: the combined outcome
of BPD or death at 36 weeks' PMA, as well as the combined
outcomes of death or cerebral palsy, and death or abnormal
neurodevelopmental outcome.

Two authors independently assessed the quality of the evidence
for each of the outcomes above. We considered evidence from
randomized controlled trials as high quality but downgraded the
evidence one level for serious (or two levels for very serious)
limitations based upon the following: design (risk of bias),

consistency across studies, directness of the evidence, precision of
estimates and presence of publication bias. We used the GRADEpro
GDT 2016 Guideline Development Tool to create a ‘Summary of
findings’ table to report the quality of the evidence.

The GRADE approach results in an assessment of the quality of a
body of evidence in one of four grades:

1. High: We are very confident that the true e!ect lies close to that
of the estimate of the e!ect.

2. Moderate: We are moderately confident in the e!ect estimate:
the true e!ect is likely to be close to the estimate of the e!ect,
but there is a possibility that it is substantially di!erent.

3. Low: Our confidence in the e!ect estimate is limited: the true
e!ect may be substantially di!erent from the estimate of the
e!ect.

4. Very low: We have very little confidence in the e!ect estimate:
the true e!ect is likely to be substantially di!erent from the
estimate of e!ect.

Subgroup analysis and investigation of heterogeneity

In case of substantial heterogeneity, we performed subgroup
analyses and sensitivity analyses, and, if not appropriate,
reconsidered whether an overall summary was meaningful at all.
We planned to carry out the following subgroup analyses.

• Gestational age using an arbitrary cut-o! point of 26 weeks.

• The degree of illness at the start of treatment as defined by mean
respiratory index or fractional inspired oxygen, if available, at
trial entry.

• Ventilated versus non-ventilated neonates at study entry.

• Trials allowing use of open-label corticosteroids during the
study period, by dividing the individual trials according to the
percentage of infants treated with open-label corticosteroids in
the experimental arm, using arbitrary cut-o! points of less than
30%, 30% to 50%, and greater than 50% of the included infants;
and trials investigating two (or more) of the main comparisons
analyzed in both comparisons in subgroups. For example, if a
study investigates hydrocortisone at an early initiation versus
a dexamethasone regimen at a later treatment onset, this
study would be analyzed in both the main comparison type of
corticosteroids, as well as the comparison timing of initiation.

Sensitivity analysis

We performed sensitivity analyses when trials were judged at high
risk of bias, to assess the e!ect of the bias on the meta-analysis.

R E S U L T S

Description of studies

Results of the search

The electronic PubMed search revealed 2961 potential citations
using the search strategy described above (Figure 1). Additional
electronic searches of the Cochrane Central Register of Controlled
Trials (CENTRAL), Embase and CINAHL did not identify any
additional RCTs. Combined with the handsearch, and aDer
exclusion of the clearly irrelevant titles, a total of 119 abstracts
were retrieved and assessed for eligibility. A total of 24 studies were
deemed eligible. ADer reading the full reports, three studies were
excluded, leaving 21 eligible for this review. Of these 21 studies,
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three were follow-up reports of included RCTs (Cummings 1989;
Bloomfield 1998; Halliday 2001), two were reports of additional
outcome parameters of the original RCT (Papile 1998; Odd 2004),
and one was an abstract found in the Pediatric Academic Societies
conference proceedings, which was later published as a full report

(Malloy 2005). The original author of one publication could not
provide any clinical outcome data and this study was therefore
excluded from the quantitative analyses (Groneck 1993). Thus, the
search strategy revealed 14 original RCTs to be included in this
review.

 

Figure 1.   Study flow diagram.

 
Included studies

The 14 studies meeting the inclusion criteria for this review
randomized a total of 1219 infants. Detailed description of
participant characteristics of the individual trials can be found
in Table 1. Most studies included preterm infants with similar
ranges of gestational age and birth weight, yet there was
considerable variation in the use of antenatal corticosteroids and
exogenous surfactant. Pulmonary illness, assessed by the amount
of supplemental oxygen and the level of mean airway pressure
at study entry, di!ered considerably across the trials. Only three
studies reported no late rescue treatment with dexamethasone in
both treatment groups. The investigated regimens di!ered in the
used cumulative dose, timing of initiation and duration of therapy.

The trial by Bloomfield 1998 allocated infants to a group receiving
a pulse dose of corticosteroids initiated early or a group receiving
a continuous tapering dose of corticosteroids started moderately
early. In addition, the duration of the pulse dose, but not the
continuous tapering dose, was dependent on the pulmonary
response of the infant. Based on this design, the trial was used
for three comparisons in this review: earlier versus later initiation
of corticosteroid treatment, pulse versus continuous dosing, and
individualized versus standardized dosing.

Alternative corticosteroids: No studies were identified
investigating two or more di!erent types of corticosteroids. In fact,
all studies included in this review used dexamethasone in both
treatment arms.

Lowering the corticosteroid dose and duration: The timing of the
eight eligible studies investigating this comparison was moderately
early (7 to 21 days). The cumulative dexamethasone doses ranged
from 0.6 to 3.0 mg/kg in the lower-dosage regimens (experimental
arm) to 1.9 to 7.9 mg/kg in the high-dosage regimens (control
arm). Only two dosage comparisons were identified during this
review, high (> 4 mg/kg cumulative dose) versus moderate dose
(between 2 and 4 mg/kg cumulative dose) and moderate- versus
low- (< 2 mg/kg cumulative dose) dosage regimens. Three studies
compared a high dose (control arm) to a moderate dose (Cummings
1989; DeMartini 1999; Marr 2011); and five studies a moderate dose
to a low dose (Ramanathan 1994; Da Silva 2002; Durand 2002;
McEvoy 2004; Malloy 2005). These two comparisons were analyzed
separately.

Postponing initiation of therapy: Four RCTs investigated the
e!ect of timing on the dexamethasone treatment e!ects in preterm
infants (Bloomfield 1998; Papile 1998; Merz 1999; Halliday 2001).
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Only two comparisons were identified, namely delayed versus
moderately early initiation, and moderately early versus early
initiation of corticosteroid therapy. Papile 1998 compared delayed
(> 21 days' PNA (experimental arm)) to moderately early (between
8 and 21 days (control arm)) initiation of treatment. The other
three trials contrasted early (≤ 7 days' PNA) to moderately early
(experimental arm) initiation of treatment. These two comparisons
were analyzed separately. The comparison of moderately early
versus early initiation included the trial performed by Halliday
2001. This RCT used a factorial design with four allocation arms.
Two arms administered corticosteroids by inhalation, and these
data were therefore excluded for this review. The other two arms
administered dexamethasone systemically starting either early or
moderately early, and were therefore included in the analysis.

Pulse dose administration: Two studies compared pulse therapy
of dexamethasone (experimental arm) with a continuous tapering
dosage regimen (control arm) (Bloomfield 1998; Barkemeyer 2000).
Both trials used a pulse dexamethasone therapy (0.5 mg/kg/
day) for three consecutive days followed by seven days of no
corticosteroid therapy. One trial administered similar cumulative
doses of dexamethasone in both allocation arms (Barkemeyer
2000). However, in the other study the duration of the pulse-dosage
regimen varied, depending on the infant’s pulmonary condition
and level of respiratory support (Bloomfield 1998). The continuous
tapering dosage regimen in this study, however, was the same for
every infant allocated to this arm.

Individualized tailored regimen: Two studies allocated the infants
to either an individualized dosage regimen (experimental arm), or
a tapering dosage regimen. One study initiated the intervention
at the same postnatal age (Odd 2004), whereas the other study
initiated the pulse therapy at day 7 of life, comparing it to a
tapering continuous dosage regimen commencing at day 14 of life
(Bloomfield 1998).

Seven of the 14 original investigators provided the authors
with additional data on methodology, intervention, infant
characteristics or missing outcome parameters.

Excluded studies

The review authors excluded two RCTs aDer reading the full text,
because they investigated the e!ect of corticosteroid in preterm
infants using placebo-controlled study design, which is not the
topic of this review (Anttila 2005; Nixon 2011). The unpublished
study by Ariagno 1987, reported in the Cochrane Review by Halliday
2003b, could not be retrieved. One publication was excluded,
because no clinical outcomes were published and the original
author could not provide those data (Groneck 1993).

Risk of bias in included studies

The overall risk of bias of the 14 studies was deemed fair to good
(Figure 2; Figure 3). Four trials were only published as abstracts, and
therefore had insu!icient data to make a proper methodological
assessment (Ramanathan 1994; DeMartini 1999; Da Silva 2002; Marr
2011).

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

In five studies the random sequence generation was insu!iciently
described, whereas the method of allocation concealment was
not mentioned in four trials. Therefore, eight trials described and
addressed these items properly and were judged as having low risk.

Blinding

Five trials did not attempt to blind the intervention; thus caregivers,
parents and outcome assessors were not blinded. These trials were
judged as being at high risk for performance and detection bias.
In one trial no information on blinding was available making it
impossible to assess bias (Ramanathan 1994).

Incomplete outcome data

All bar one trial reported data on 'lost to follow-up' or participant
selection, or both, and therefore these RCTs were at low risk of
attrition bias. Malloy 2005 excluded one infant who died during the
study course, and for this reason was assessed as being at high risk
of attrition bias. However, this infant was included in the current
analyses.

Selective reporting

None of the included trials published a study protocol. Except for
the RCTs only published as abstracts, in which this item could not
be assessed, all studies reported su!iciently on the predefined
outcome parameters.

Other potential sources of bias

Two trials were judged as having an unclear risk for other potential
sources of bias. Malloy 2005 was terminated prematurely; and in
Halliday 2001, a large proportion of the infants randomized to
delayed selective treatment either died or did not fulfill the entry
criteria. The other trials were at low risk.

E>ects of interventions

See: Summary of findings for the main comparison Higher versus
lower cumulative dosage regimens of dexamethasone to prevent
BPD in preterm infants; Summary of findings 2 Earlier versus later
initiation of dexamethasone therapy to prevent BPD in preterm
infants; Summary of findings 3 Pulse versus tapered continuous
dosage regimens to prevent BPD in preterm infants; Summary of
findings 4 Individually tailored versus tapered continuous dosage
regimens to prevent BPD in preterm infants

Lower (experimental arm) versus higher (control arm)
cumulative dosage regimens of dexamethasone (Comparison
1)

Primary outcome

Combined outcome of death or BPD at 36' weeks PMA

Compared to the infants who were allocated to a moderate
cumulative dosage regimen of dexamethasone, the infants
allocated to the low dexamethasone dosage regimens showed no
di!erence in the incidence in the combined outcome of death or
BPD at 36 weeks' PMA (Analysis 1.1). However, in the comparison
of studies investigating a high- versus moderate-dosage regimen
a borderline significance was found. Compared to the infants who
were allocated to a high dose of dexamethasone, the infants
allocated to a moderate dose regimen had a higher incidence of

the composite outcome of death or BPD (typical RR 1.35, 95% CI
1.00 to 1.82; NNTH 5, 95% CI 3 to 375; (Analysis 1.1)). The quality
of evidence was graded very low because of the small number
of events, publication bias and the risk of selection, attrition and
reporting bias (Summary of findings for the main comparison).

Secondary outcomes

Mortality at 28 days' PNA, at 36 weeks' PMA and at hospital discharge.

No data were retrieved on mortality at 28 days' PNA. Compared
to the infants who were allocated to a higher-dosage regimen,
the infants who were allocated to lower-dosage regimens had no
significant di!erence in the incidence of the outcome of death at 36
weeks' PMA and at hospital discharge (Analysis 1.2; Analysis 1.3).

BPD at 28 days' PNA and 36 weeks' PMA

No data were retrieved on the outcome of BPD at 28 days' PNA.
Compared to infants who were allocated to a high dexamethasone
dose, infants who were allocated to a moderate dexamethasone
dose had a significantly higher incidence of BPD (typical RR 1.50,
95% CI 1.01 to 2.22; NNTH 4, 95% CI −3 to 197) (Analysis 1.4).
Compared to infants who were allocated to a moderate dose, the
infants allocated to a low dose had no significant di!erence in the
outcome of BPD (Analysis 1.4).

Short-term outcomes

The cumulative dexamethasone dose did not impact the outcome
of 'failure to extubate at day 3 of life' (Analysis 1.5). However,
compared to the infants allocated to the high-dosage regimen, the
infants allocated to the moderate-dose regimen had a significantly
higher incidence of failing extubation at day 7 of life (typical RR 1.33,
95% CI 1.05 to 1.68; NNTH 7, 95% CI 4 to 58) (Analysis 1.6). The
duration of mechanical ventilation was significantly shorter in the
high-dose regimen compared to the moderate-dosage regimen (MD
7.41, 95% CI 1.43 to 13.39 (Analysis 1.7)), whereas no di!erence was
seen in the outcome 'days of supplemental oxygen'. Compared to
the infants allocated to the moderate-dosage regimen, the infants
allocated to the low-corticosteroid regimen showed a significantly
lower incidence of the short-term adverse e!ects of hypertension
(typical RR 0.31, 95% CI 0.11 to 0.87; NNTB 7, 95% CI 3.6 to
29.4) (Analysis 1.9) and hyperglycemia (typical RR 0.40, 95% CI
0.17 to 0.93; NNTB 7, 95% CI 3.5 to 41.2) (Analysis 1.10), but no
di!erences were seen between the high- and moderate-dosage
comparison. The incidence of late ‘rescue’ therapy with open label
corticosteroids, sepsis, gastrointestinal hemorrhage or perforation,
NEC, severe IVH, PVL, or severe ROP was not significantly di!erent
between the di!erent dosage regimens. No data were retrieved on
the outcomes PDA and cardiac hypertrophy.

Neurodevelopmental sequelae

Four studies reported the long-term neurodevelopmental
outcomes of cerebral palsy, visual impairment or the Bayley
MDI in survivors, including 66% to 100% of their randomized
infants. Malloy 2005 performed long-term neurodevelopmental
assessment, but used the modified Gesell Developmental
Appraisal, which was deemed not to be comparable with the
Bayley MDI reported in the other studies. Analysis showed no
significant di!erences in the incidence of cerebral palsy, or the
composite outcome of death or cerebral palsy between both
allocation arms (Analysis 1.20; Analysis 1.21). There were no
significant di!erences in the number of infants with Bayley MDI
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less than 2 SD, or with visual impairment (Analysis 1.22; Analysis
1.23). Three studies reported on the incidence of abnormal
neurodevelopmental outcome as defined by the trialists. The meta-
analyses of the moderate versus the low dosage regimens did
not reveal any di!erences. However, compared to the infants
allocated to a high-dosage regimen, a significant higher incidence
of abnormal neurodevelopmental outcome was seen in group of
infants allocated to the moderate-dosage regimen (typical RR 8.33,
95% CI 1.63 to 42.48; NNTH 4, 95% CI 3 to 8) (Analysis 1.24). The
composite outcome of abnormal neurodevelopmental outcome or
death showed the same benefits in favor of the high-dosage group
(Analysis 1.25). The quality of evidence was graded low to very low
because of the small number of events, publication bias and the risk
of performance, detection and attrition bias (Summary of findings
for the main comparison).

Later (experimental arm) versus earlier (control arm)
initiation of dexamethasone (Comparison 2)

Primary outcome

Combined outcome of death or BPD at 36 weeks' PMA

The combined outcome of death or BPD at 36 weeks' PMA showed
no di!erence between the allocation arms. The quality of evidence
was graded very low because of the small number of events, and the
risk of performance and detection bias in all three trials and unclear
selection bias in one trial (Summary of findings 2).

Secondary outcomes

Mortality at 28 days' PNA, 36 weeks' PMA and at hospital discharge

No di!erences were found on mortality at 28 days' PNA and 36
weeks' PMA. No data were retrieved for the outcome of mortality at
hospital discharge.

BPD at 28 days' PNA and 36 weeks' PMA

Compared to the infants who were allocated to moderately early
initiation, the infants allocated to delayed initiation had a higher
incidence of the outcome BPD at 28 days' PNA (typical RR 1.15, 95%
CI 1.05 to 1.26; NNTH 9, 95% CI 5 to 26) (Analysis 2.5). Furthermore,
compared to the infants allocated in the early administration, the
infants who were allocated in the moderately early group had a
higher incidence of BPD at 36 weeks' PMA (typical RR 1.38, 95% CI
1.01 to 1.90; NNTH 11, 95% CI 6 to 333) (Analysis 2.6).

Short-term outcomes

Compared to moderately early initiation, delayed initiation
resulted in a significant reduction in the number of infants
failing extubation at day 3 and day 7 in the only trial
reporting this outcome (Analysis 2.7; Analysis 2.8). The single
trial publishing data on the duration of mechanical ventilation
showed no significant di!erence between early administration
and moderately early administration (Analysis 2.9). No data were
reported on the outcome of supplemental days of oxygen, PVL
and clinically suspected infections. The incidence of hypertension,
gastrointestinal perforation, NEC, IVH, or ROP was not significantly
di!erent between any of the allocation arms. Compared to the
infants allocated to the earlier administration arm, the infants
allocated to the later initiation arm had a lower incidence of
hyperglycemia (typical RR 0.66, 95% CI 0.53 to 0.82; NNTB 8, 95%
CI 5.0 to 15.7) (Analysis 2.11). Compared to the infants allocated to
the moderate early dexamethasone initiation, the infants allocated

to delayed initiation showed a lower incidence of the outcomes
of culture-proven infection (typical RR 0.67, 95% CI 0.54 to 0.84;
NNTH 6, 95% CI 3.50 to 12.00) and gastrointestinal hemorrhage
(typical RR 0.60, 95% CI 0.38 to 0.95; NNTH 12, 95% CI 6.0 to 98.5)
(Analysis 2.12; Analysis 2.13). Compared to the infants allocated to
the early initiation group, the infants allocated to the moderately
early initiation arm had an increased risk of a PDA requiring therapy
(typical RR of 1.74, 95% CI 1.32 to 22.29; NNTH 5, 95% CI 2.80 to 7.60)
(Analysis 2.16). Furthermore, more open label rescue therapy was
given in case of delayed initiation (typical RR 1.71, 95% CI 1.04 to
2.81; NNTH 25, 95% CI 12.50 to 462.4) (Analysis 2.18)).

Neurodevelopmental sequelae

Two studies investigating early versus moderately early initiation
of dexamethasone reported long-term neurodevelopmental
outcomes using various definitions. Analysis showed no significant
di!erences in the incidence in these outcomes between
both allocation arms. No data were reported on the Mental
Developmental Index of the Bayley Scales of Infant Development
in these trials. The composite outcome of death or long-term
neurodevelopmental outcomes showed no di!erence. The quality
of evidence was graded very low because of the small number of
events, and the risk of performance and detection bias and unclear
selection bias (Summary of findings 2).

Pulse therapy (experimental arm) versus continuous
tapered (control arm) dosage regimens of dexamethasone
(Comparison 3)

Primary outcome

Combined outcome death or BPD at 36 weeks' PMA

Compared to the infants allocated to the continuous tapered
dosage regimen, the infants allocated to pulse therapy showed a
significant increase in the incidence of the combined outcome of
death or BPD at 36 weeks' PMA (typical RR 1.38, 95% CI 1.02 to
1.88; NNTH 7, 95% CI 4, 155) (Analysis 3.1). The quality of evidence
was graded low because of the small number of events, and the
risk of performance and detection bias in one trial and potential
publication bias of one trial (Summary of findings 3).

Secondary outcomes

Mortality at 28 days, 36 weeks' PMA and at hospital discharge

No significant di!erences were found between the two allocation
arms in the outcome of mortality at any time point.

BPD at 28 days' PNA and at 36 weeks' PMA

Compared to the infants allocated to the continuous tapered
dosage therapy, infants who were allocated to the pulse-dosage
regimen had no significant di!erence in the outcomes of BPD at 28
days' PNA or 36 weeks' PMA.

Short-term outcomes

No data could be retrieved on the outcomes of failure to extubate,
days of mechanical ventilation or supplemental oxygen, IVH (any
grade), PVL, gastrointestinal perforation, cardiac hypertrophy or
adrenal suppression. No di!erences between the two allocation
arms were found for the outcomes hyperglycemia, hypertension,
culture-proven or clinically suspected infection, gastrointestinal
hemorrhage, NEC, IVH above grade II, and ROP. The use of
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open label was similar in both groups in the trial providing this
information.

Neurodevelopmental sequelae

Follow-up was only performed in one trial, which showed no
di!erence in abnormal neurodevelopmental outcome alone or
combined with death. No data were reported on Bayley Scales of
Infant Development or cerebral palsy outcomes in this trial. The
quality of evidence was graded very low because of the small
number of events, and the risk of performance and detection bias
in one trial and potential publication bias of one trial (Summary of
findings 3).

Individual tailored (experimental arm) versus continuous
tapered (control arm) dosage regimens of dexamethasone
(Comparison 4)

Primary outcome

Combined outcome death or BPD at 36 weeks' PMA

Compared to the infants who were allocated to the continuous
tapered regimen, the infants who were allocated to the individual
tailored dosage regimen had no significant di!erence in the
incidence of the outcome of combined death or BPD at 36 weeks'
PMA. The quality of evidence was graded very low because of the
small number of events, and the risk of performance and detection
bias (Summary of findings 4).

Secondary outcomes

Mortality at 28 days' PNA, 36 weeks' PMA and at hospital discharge

No di!erences were found in mortality at 28 days' PNA and
36 weeks' PMA in this comparison of individual tailored versus
continuous tapered dosage regimens.

BPD at 28 days' PNA and 36 weeks' PMA

Compared to the infants who were allocated to the continuous
tapered regimens, the infants who were allocated to the individual
tailored dosage regimens showed no significant di!erence in the
incidence of the outcome BPD at 28 days' PNA or 36 weeks' PMA.

Short-term outcomes

The predefined outcomes of failure to extubate, days of
supplemental oxygen, clinically suspected infection, PDA, cardiac
hypertrophy or PVL were not reported in these studies. Compared
to the infants who were allocated to the continuous tapered
regimen, the infants who were allocated to the individualized
tailored dosage regimen had no significant di!erence in the
incidence of the outcomes of culture-proven infection and IVH
above grade II. The only reported short-term outcome showing a
di!erence was mechanical ventilation. Compared to the infants
allocated to the continuous tapered regimen, the infants who
were allocated to the individualized tailored dosage regimen had
a significantly decreased duration of mechanical ventilation (MD
7.50, 95% CI 2.20 to 12.80) (Analysis 4.9).

Neurodevelopmental sequelae

The included studies reporting in this comparison did not show
any di!erence in the outcomes of abnormal neurodevelopmental
outcome, defined as either a Bayley mental score greater than 2
SD below the mean, bilateral blindness, sensorineural deafness
requiring hearing aids or the presence of severe cerebral palsy

alone or in combination with death. The quality of evidence was
graded very low because of the small number of events, and the risk
of performance and detection bias (Summary of findings 4).

D I S C U S S I O N

It has been proven in RCTs that corticosteroids reduce
the combined outcome of death or BPD at 36 weeks'
PMA. However, concerns have risen about negative long-
term neurodevelopmental e!ects of this therapy. Despite the
firm recommendations of several pediatric societies to stop
using postnatal systemic dexamethasone outside the realm of
randomized clinical trials, clinicians are still using dexamethasone
to treat ventilator-dependent preterm infants. Therefore, attempts
to identify the optimal corticosteroid treatment regimen remain
clinically relevant and important. Questions that need to be
answered are: 1) what is the optimal time to start corticosteroid
treatment; 2) what is optimal cumulative dose; 3) what is the
optimal duration of therapy; 4) what is the optimal corticosteroid to
use? This systematic review summarizes all published studies that
have investigated the impact of various corticosteroid treatment
regimens on the incidence of the combined outcome of death or
BPD and the risk of adverse e!ects on neurodevelopment.

Summary of main results

Four types of interventions are summarized in this review. The
first intervention summarized eight RCTs (n = 303) investigating
a lower versus a higher dose of dexamethasone. The absolute
dexamethasone dose used to contrast a higher versus a lower dose
varied considerably between the included trials. This heterogeneity
in dose contrast precluded a pooled analysis of all available trials.
For this reason, the studies were divided into a high-range contrast
subgroup, comparing a high cumulative dose (> 4 mg/kg) to a
moderate dose (2 to 4 mg/kg) and a low-range contrast subgroup,
comparing a moderate to a low cumulative dose (< 2 mg/kg). We
would like to emphasize that the terms 'high', 'moderate', and
'low' should be interpreted from a relative perspective, because
compared to the physiological levels of corticosteroids all reported
doses are supraphysiological (i.e. 'high'). The analyses showed
no outcome di!erences when contrasting a moderate to a low
dexamethasone dose. However, compared to a moderate dose, a
high dexamethasone dose significantly reduced risk of failure to
extubate, prolonged duration of mechanical ventilation, BPD at 36
weeks' PMA, and the combined outcome of death or BPD at 36
weeks' PMA.

This finding is consistent with a previous meta-analysis assessing
the impact of (di!erent) cumulative dexamethasone doses used
in placebo-controlled trials (Onland 2009). We can only speculate
on the possible explanations for this finding. First, the a priori
risk of BPD might have been di!erent between the comparisons,
considering that one of the studies in the high-range contrast
comparison was performed in the pre-surfactant era, and another
study in this comparison included infants with a quite low birth
weight and gestational age. Both factors are known BPD risk
factors. Second, the use of additional ('rescue') dexamethasone
treatment outside the study protocol by infants in both allocation
arms was only observed in the studies comparing a moderate
to low cumulative dose. This could well have resulted in an
underestimation of the true treatment e!ect in these trials (Onland
2010). Finally, these results may also suggest that a relatively low
cumulative dexamethasone dose as used in the low-range contrast
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comparison is, in a pharmacodynamic sense, not su!icient to
change the rate of BPD and hence any contrast in this dosing range
will not result in a group di!erence in BPD.

This review also suggests that the benefit of high-dose
dexamethasone on pulmonary outcome is not outweighed
by an increased risk of neurodevelopmental impairment. It
even suggests that, compared to a moderate cumulative dose,
neurodevelopment might be improved in the infants treated with
a high dose, although this finding should be interpreted cautiously
for the following reasons. First, the improvement was not seen in
the outcomes of cerebral palsy, Bayley MDI, and visual impairment.
Second, the low a priori chance of adverse neurodevelopmental
outcomes in combination with the relatively small number of
included infants in this review might not be su!icient to detect
small but clinically relevant treatment e!ects on these outcomes.
Third, the number of infants lost to follow-up was more than
10% in two of the three studies, which might have biased the
results, since children with cerebral palsy are especially di!icult
to follow up. A possible benefit of high-dose dexamethasone on
neurodevelopmental outcome might be mediated by the reduced
duration of mechanical ventilation and the reduced risk of BPD.
Both these outcomes are associated with an increased risk of
neurodevelopmental impairment and may, in the high-risk infant,
override a possible direct toxic e!ect of dexamethasone on the
brain (Doyle 2005; Ehrenkranz 2005; Walsh 2005; Doyle 2014).

The second intervention in this review, contrasting an earlier
versus a later initiation of therapy, showed conflicting results. The
subgroup analyses comparing trials that started corticosteroids
within the first week to trials starting aDer the first week of life
showed a decreased risk of BPD when treatment was initiated
earlier. This beneficial e!ect of early treatment did not come at
the expense of an increased risk of adverse neurodevelopmental
outcome, as reported in the meta-analysis of placebo-controlled
trials starting corticosteroids in the first week of life (Doyle 2014a).
However, it is important to emphasize that only two studies
performed a head-to-head comparison of early versus moderately
early dexamethasone treatment, and included a small number of
participants.

Analyses of primary comparisons including trials investigating late-
initiated dexamethasone versus initiation in the moderately early
period revealed no benefits on long-term pulmonary outcomes.
Although postponing the start of dexamethasone treatment did
reduce the risk of hypertension and culture-proven sepsis, data
on long-term neurodevelopmental outcomes were not reported.
These results are in contrast with the meta-analyses of the placebo-
controlled trials, showing a lower number needed to treat to benefit
(NNTB) for reducing BPD when starting treatment moderately early
compared to delayed administration (Schmidt 2008; Onland 2009).

The third intervention summarized in this review involved studies
exploring the e!ect of a pulse-dosing regimen on both the
beneficial and adverse e!ects of dexamethasone treatment. These
analyses showed a pulse-dosing regimen increased the risk of the
combined outcome death or BPD compared with a continuous-
dosing regimen. Although speculative, it might be that the ongoing
inflammatory response causing the development of BPD will not
be suppressed by a pulse therapy regimen, which incorporated a
seven-day treatment pause.

Finally, tailoring the dexamethasone dose to the individual
pulmonary response of the infant seems a logical approach, since
there is a wide spectrum of lung damage in preterm infants. More
inflamed and damaged lungs could theoretically benefit from a
higher cumulative corticosteroid dose. To date, only two trials
including a small number of infants have investigated this contrast,
with no di!erence in the primary or secondary outcomes.

Overall completeness and applicability of evidence

Although the funnel plot analyses of the primary outcomes did
not reveal potential publication bias, we cannot rule out that
other small RCTs were performed, but not published. Several
studies were only published as abstracts, limiting methodological
assessment and data on the primary and secondary outcomes.
Another major problem of this review is that even when the full
text was published, not every trial reported on our stated primary
and secondary outcomes. Specifically, few studies reported on
neurodevelopmental outcome parameters, and those that did used
various definitions or assessed neurodevelopment at di!erent
points in time. Although we pooled the data as if they were
homogeneous, this clinical heterogeneity might compromise the
validity of the results of our meta-analysis. It remains unclear how
this influences the conclusions of this review. We could not perform
the previously mentioned subgroup analyses, i.e. according to
gestational age and respiratory status at trial entry, due to lack
of data or heterogeneity between the trials on these clinical
characteristics.

Quality of the evidence

Except for the trials only published as abstract for which
assessment of potential biases was not possible, the risk of bias
in the trials was fair to good and will probably not influence the
results. However, the overall quality of the evidence provided by the
meta-analyses using the GRADE approach for each outcome was
assessed as low to very low due to several severe study limitations,
such as risk of bias, potential publication bias, and imprecision
of e!ect estimates. First, as discussed earlier, the sample size of
these analyses was small, resulting in inadequate power to detect
small but clinically relevant di!erences in some of the important
outcome parameters. Second, although most studies contrasted
two dosing regimens of dexamethasone, there was considerable
diversity in the study designs, like the cumulative dexamethasone
dose used in both arms, the starting dose and the duration of
therapy. It remains unclear if and how these di!erences a!ect
the observed treatment e!ect in the di!erent interventions. Third,
the use of late 'rescue' corticosteroids outside the study protocol
was considerable in the majority of the trials and this may have
confounded the true dexamethasone treatment e!ect. However,
the fact that contamination was not present in the high-range
contrast subgroup indicates that the observed reduction in BPD
in this subgroup in favor of the higher dexamethasone dose was
indeed a true dose-dependent treatment e!ect.

Potential biases in the review process

None to report.

Agreements and disagreements with other studies or
reviews

The previous systematic review investigating the e!ect of di!erent
dosage regimens on the outcome BPD was published in 2008
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(Onland 2008). The conclusion on the pulmonary outcome remains
unchanged. However, that review did not include the abstract of
Marr 2011. Including that study into the current review changed the
long-term neurodevelopmental outcome, showing a significantly
reduced risk when administrating a higher-dosage regimen. These
results do not support the recommendation of international
guidelines proclaiming that steroids should be dosed as short
and low as possible (AAP 2002; Watterberg 2010). No previous
reviews are published investigating the di!erences in the initiation
of therapy, and the use of alternative dosage regimens or drugs.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The present review includes all studies that to date have
investigated two di!erent steroid treatment regimens. All of these
studies used the corticosteroid dexamethasone. Despite the fact
that some studies reported a modulating e!ect of treatment
regimens in favor of higher-dosage regimens on the incidence of
BPD and neurodevelopmental impairment, recommendations on
the optimal type of corticosteroid, the optimal dosage, or the
optimal timing of initiation for the prevention of BPD in preterm
infants cannot be made based on the current level of evidence.
Furthermore, the results of this review do not justify a change
in the recommendation published in international guidelines of
corticosteroid use. A well-designed large RCT is urgently needed
to establish the optimal systemic postnatal corticosteroid dosage
regimen.

Implications for research

In light of the ongoing use of dexamethasone in the clinical
setting, we feel that an RCT on dexamethasone dose and timing
is justified and urgently needed. A large multicenter study with
a factorial design is needed to provide evidence on the optimal
use of dexamethasone. This trial should compare a higher
cumulative dexamethasone dose with a lower dose, as well as

timing of initiation using a factorial study design. Although the
current evidence prevents firm recommendations, the present
review suggests contrasting the dexamethasone dose in the
higher ranges. The trial should be adequately powered to detect
small but clinically relevant treatment e!ects and interaction
between dose and timing of initiation. It should include ventilated
preterm infants with a high risk for BPD based on the known
determinants in the development of BPD. The time window
to initiate dexamethasone treatment between 7 days and 14
days aDer birth should be compared with initiation aDer that
time period. We recommend that data on the following primary
outcome parameters be collected in any future comparative study:
BPD at 36 weeks' PMA, mortality at 36 weeks' PMA and at
discharge, and neurodevelopmental outcome using predefined
definitions, standardized diagnostic tests and time points. In
addition, short-term benefits (time of extubation, ventilation time)
and adverse e!ects (hypertension, sepsis, and hyperglycemia)
should be reported as secondary outcomes. Various threats to the
internal validity of the trial should be recognized and contained.
For example, dilution of treatment e!ect due to the use of
'rescue' corticosteroids outside the study protocol, or crossing over
between trial arms should be avoided as much as possible. In
any event, additional treatments should be adequately reported in
order to assess the possibility of confounding.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomized controlled trial investigating a pulse-dosage versus continuous-dosage regimen.

Participants Infants were eligible for enrollment with birth weight < 1500 grams, a history of respiratory distress syn-
drome, and ventilator dependence at 7 to 21 days of life.

Infants were excluded if significant anomalies of cardiac or respiratory systems, or clinically significant
patent ductus arteriosus at time of enrollment.

Interventions The infants were randomly assigned to 1 of 2 regimens.

1. Pulse arm: infants received dexamethasone 0.5 mg/kg/day for 3 consecutive days followed by 7 days
of placebo, then repeated to complete a 23 day course with a total dexamethasone dose of 4.5 mg/kg.

2. Continuous arm: infants received dexamethasone 0.5 mg/kg/day for 3 consecutive days, then 0.25
mg/kg/day for 4 days, then 0.2 mg/kg/day for 4 days, then 0.15 mg/kg/day for 4 days, then 0.1 mg/
kg/day for 4 days, then 0.1 mg/kg/day every other day for 4 days to complete a 23 day course with a
total of 4.5 mg/kg.

All administrations were in 2 divided doses.

Outcomes Primary endpoint of the study was survival of 36 weeks' PMA without the need for supplemental oxy-
gen. Secondary endpoints included survival, days of mechanical ventilation, days of supplemental oxy-
gen, and length of hospital stay. Potential side effects were evaluated included hyperglycemia, hyper-
tension, infection, leD ventricular hypertrophy, necrotizing enterocolitis, gastritis, abnormal head ul-
trasound, retinopathy of prematurity, growth delay, and leucocytosis. No long-term neurodevelop-
mental outcomes were assessed (personal communication)

Notes Trial was only published as abstract. Original author provided unpublished manuscript with additional
data on secondary outcomes.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer random number generator.

Allocation concealment
(selection bias)

Low risk Centralized random number generator program.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Only the pharmacists at the participating centers were aware of the random-
ization assignments, caregivers and parents were blinded.

Barkemeyer 2000 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Attending physicians were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis with no missing data.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Low risk No concerns of other biases.

Barkemeyer 2000  (Continued)

 
 

Methods Randomized controlled trial comparing a pulse course against high-dosage regimen dexamethasone.

Participants Infants with a birth weight ≤ 1250 grams, and ventilated at ≥ 15 cycles/min at 7 days of age.

Infants with major congenital malformations or who were ventilated for surgical reasons were exclud-
ed.

Interventions The infants were randomly assigned to 1 of 2 regimens.

1. Pulse arm: infants received dexamethasone 0.5 mg/kg/day for 3 consecutive days. The pulse course
was repeatable every 10 days if still ventilated or supplemental oxygen and < 36 weeks' PMA.

2. Continuous arm: starting at 14 days of age if still ventilated at ≥ 15 cycles/min and ≥ 30% supplemental
oxygen, a high-dosage regimen with a cumulative dose of 7.9 mg/kg of dexamethasone administered
over a 42-day course: 0.5 mg/kg/day for 3 days, 0.3 mg/kg/day for 3 days, a 10% decrease every 3 days
until 0.1 mg/kg/day, 0.1 mg/kg/day for 3 days, 0.1 mg/kg/day on alternate days for 7 days.

The initial dosage administration of 0.5 mg/kg/day was in 2 divided doses.

Outcomes The primary outcome was linear growth, measured as weight gain, crown-heel length, and head cir-
cumference. Secondary outcomes were hypertension, hyperglycemia requiring insulin therapy, necro-
tizing enterocolitis, retinopathy of prematurity, proven infections, myocardial hypertrophy, supple-
mental oxygen at 28 days' PNA and 36 weeks' PMA, BPD at 28 days' PNA and 36 weeks' PMA. In addition
a Synacthen test was performed 1 week after discontinuation of the dexamethasone.

The long-term follow-up manuscript reported on neurodevelopmental outcome with an extended in-
clusion rate. Infants were classified into 1 of 4 outcome categories defined and modified from Kitchen
1987.

Notes Original authors provided additional data.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk By computer randomization.

Allocation concealment
(selection bias)

Low risk By computer randomization, no additional details. Randomizaton was bal-
anced in blocks of 6 and stratified by sex and birth weight.

Bloomfield 1998 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No blinding of the intervention.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No blinding of outcome assessment.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis. 1 infant was found to have a birth weight of > 1250
grams. 3 infants were lost to follow-up.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Low risk No concerns of other biases.

Bloomfield 1998  (Continued)

 
 

Methods Single center, randomized, double-blind, placebo-controlled study investigating a moderate dosage
versus a high dosage of dexamethasone.

Participants Preterm infants with a birth weight ≤ 1250 grams, a gestational age of ≤ 30 weeks, and a postnatal age
of more than 14 days.

All infants were ventilated with a rate of at least 15 cycles per minute and received more than 30% oxy-
gen. Attempts to wean these settings failed over a period of at least 72 hours.

Infants with a symptomatic PDA, renal failure or sepsis at entry were excluded.

Interventions The included infants were randomly assigned to 1 of 3 dosage regimens.

1. A high-dosage regimen with a cumulative dose of 7.9 mg/kg of dexamethasone administered over a
42-day course: 0.5 mg/kg/day for 3 days, 0.3 mg/kg/day for 3 days, a 10% decrease every 3 days until
0.1 mg/kg/day, 0.1 mg/kg/day for 3 days, 0.1 mg/kg/day on alternate days for 7 days.

2. A moderate-dosage regimen with a cumulative dose of 3 mg/kg administered over 18 days: 0.5 mg/
kg/day for 3 days, a 50% decrease every 3 days until 0.06 mg/kg/day, 0.06 mg/kg/day for 3 days, 0.06
mg/kg/day on alternate days for 7 days.

3. Saline placebo.

Medication was given intravenously and divided into 2 dosages per day.

Each infant received the same volume of medication by using different concentrations of dexametha-
sone. Infants in the low-dosage regimen group received additional saline injections to complete the 42-
day course.

The placebo group was excluded for the purpose of this review.

No treatment with corticosteroids outside the protocol was allowed.

Outcomes The primary outcomes were mortality, duration of mechanical ventilation and duration of oxygen de-
pendence.

Secondary outcomes were the duration of hospitalizations, ROP, bloody gastric aspirates, number of
transfusions, and occurrence of clinically suspected sepsis, hypertension, hyperglycemia and hyper-
triglyceridemia.

Cummings 1989 
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Growth and neurodevelopment (abnormal neurological outcome and the Bayley Scales of Infant De-
velopment) were assessed at 6 and 15 months of age corrected for prematurity. Normal neurodevel-
opmental outcome was defined as having Bayley Mental and Psychomotor Indexes of more than 84
and normal neurological findings (not specified). Further follow-up studies were done at 4 years and 15
years. Neurological exams and the cognitive function using the McCarthy Scales of Children's Abilities
were assessed at the age of 4, whereas at 15 years neurological examination, IQ and the need for spe-
cialized education was assessed.

Notes The original investigator provided additional data on duration of mechanical ventilation, failure to ex-
tubate on day 7 and the total number of patients with a Bayley MDI < 2 SD.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sequential assignment by random number table.

Allocation concealment
(selection bias)

Low risk Performed by a pharmacist unaware of the clinical status of the infant.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Individual daily doses were drawn from a specific vial designated for that
treatment day, ensuring the same volume of study medication every day. In-
fants in the moderate-dosage regimen received placebo saline for the remain-
ing 24 days.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk All members of the medical team, including the investigators, remained blind-
ed to group assignment throughout the study.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomized infants were evaluated and no missing data.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Low risk  

Cummings 1989  (Continued)

 
 

Methods Single center double blind randomized trial on moderate- versus low-dosage regimen of dexametha-
sone.

Participants Extremely low birth weight infants (≤ 1500 grams), initial starting administration between 7 and 21
days.

Interventions The included infants were randomly assigned to 1 of 2 dosage regimens.

1. A moderate-dosage regimen with an unknown cumulative dose of dexamethasone administered over
a 7-day course, starting with 0.5 mg/kg/day, and then tapered during 7 days with unknown schedule.

2. A low-dosage regimen with a cumulative dose of 0.7 mg/kg administered over 7 days: 0.1 mg/kg/day
for 7 days

Da Silva 2002 
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Outcomes Primary outcomes were growth parameters (weight, length and head circumference) at 36 weeks' cor-
rected gestational age. Secondary outcomes were documented sepsis and long-term growth parame-
ters at 9 months of corrected age (actual numbers not provided).

Notes Trial was only published as an abstract and original authors could not provide any additional data.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described in abstract.

Allocation concealment
(selection bias)

Unclear risk Not described in abstract.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Stated in the abstract as being double blinded, actual procedure not de-
scribed.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Stated in the abstract as being double blinded, actual procedure not de-
scribed.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Unknown.

Selective reporting (re-
porting bias)

Unclear risk Unknown.

Other bias Unclear risk Unknown.

Da Silva 2002  (Continued)

 
 

Methods Single center randomized controlled trial.

Participants Intubated preterm infants

Interventions The infants were randomly assigned to 1 of 2 dosage regimens.

1. A high-dosage regimen with a cumulative dose of 4.1 mg/kg of dexamethasone administered over a
21-day course: 0.5 mg/kg/day for 2 days, then 0.3 mg/kg/day for 3 days, then 0.24 mg/kg/day for 3
days, then 0.2 mg/kg/day for 3 days, then 0.14 mg/kg/day for 3 days, then 0.1 mg/kg/day for 3 days,
followed by 2 doses of 0.1 mg/kg every 48 hours;

2. A low-dosage regimen with a cumulative dose of 2.7 mg/kg of dexamethasone administered over a 7-
day course: 0.5 mg/kg/day for 3 days, then 0.3 mg/kg/day for 4 days.

All medication was given divided into 2 dosages per day.

No patients were treated with any corticosteroids outside the study protocol.

Outcomes The primary outcomes were mortality, duration of mechanical ventilation and duration of oxygen de-
pendence.

DeMartini 1999 
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Secondary outcomes were the occurrence of clinically suspected sepsis, NEC, hypertension, hyper-
glycemia and hypertriglyceridemia. No long-term follow-up was performed.

Notes Only published as abstract. The original investigator provided data on the incidence of BPD, defined as
oxygen dependence at 36 weeks' PMA, combined with mortality at 36 weeks. No long-term follow-up
performed.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information.

Allocation concealment
(selection bias)

Low risk By personal communication, no information on the methods.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk By personal communication.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk By personal communication.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not specified in the abstract.

Selective reporting (re-
porting bias)

Unclear risk Unknown due to abstract form.

Other bias Unclear risk Unknown due to abstract form.

DeMartini 1999  (Continued)

 
 

Methods Single center randomized controlled trial.

Participants Infants were included when having a birth weight between 501 and 1500 grams, a gestational age be-
tween 24 weeks and 32 weeks, postnatal age between 7 and 14 days and at entry on ventilation sup-
port with a rate of 15 cycles per minute or more, and 30% supplemental oxygen or more to maintain a
pulse oxymeter oxygen saturation of 90% or higher, despite weaning trials.

Infants were excluded from the randomization if they had multiple congenital anomalies or chromoso-
mal abnormalities, systemic hypertension, congenital heart disease, IVH grade IV, renal failure or sepsis
at entry.

Interventions The included infants were randomly assigned to 1 of 2 dosage regimens.

1. A moderate-dosage regimen with a cumulative dose of 2.4 mg/kg of dexamethasone administered
over a 7-day course: 0.5 mg/kg/day for 3 days, then 0.25mg/kg/day for 3 days, then 0.1 mg/kg/day
for 1 day;

2. A low-dosage regimen with a cumulative dose of 1.0 mg/kg of dexamethasone administered over a 7-
day course: 0.2 mg/kg/day for 3 days, then 0.1 mg/kg/day for 4 days.

All medication was given divided into 2 dosages per day.

Durand 2002 
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Administration of open-label dexamethasone was allowed after the study period at the discretion of
the attending neonatologist.

Outcomes The primary outcomes were the dynamic respiratory mechanics, measured before and on days 2, 5 and
7 of dexamethasone therapy.

Secondary outcomes were ventilator settings, occurrence of CLD, defined as dependence on oxygen
supplementation at 36 weeks' PMA, survival without CLD, duration of mechanical ventilation, duration
of hospitalizations, hyperglycemia, hypertension, ROP, NEC, spontaneous GI perforation, sepsis and
pulmonary air leaks.

Notes Data of the long-term follow-up were retrieved from the original investigator.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Blind drawing of random cards.

Allocation concealment
(selection bias)

Low risk Opaque sealed envelopes.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No blinding.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk An outside investigator blinded to the group assignment evaluated the dy-
namic pulmonary mechanics and graphics. However, assessment of clinical di-
agnosis was not blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Of the 59 infants eligible, 7 parents were unavailable and 5 parents refused. 1
included participant had a few doses of dexamethasone withheld because of
suspected infection.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Low risk No concerns of other biases.

Durand 2002  (Continued)

 
 

Methods Multicenter partly double-blinded randomized controlled trial with a factorial design investigating ear-
ly versus late administration of inhaled and systemic dexamethasone.

Participants Intubated infants < 30 weeks' gestational age, a postnatal age < 72 hours and with an inspired oxy-
gen concentration > 30%. Infants with a gestational age between 30 and 31 weeks could be included if
needing inspired oxygen > 50%.

Infants with lethal congenital anomalies, severe IVH > III, and proven infections were excluded. When
strong suspicion of infection, hypertension or hyperglycemia, inclusion was postponed until resolved.

Interventions Eligible infants were randomized in 1 of 4 arms, of which 2 contained inhaled corticosteroids. These in-
fants were excluded from this review.

The remaining infants were randomized into 1 of 2 arms.

Halliday 2001 
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1. Early (< 72 hours) dexamethasone: initial dose of 0.5 mg/kg/day for 3 days, followed by 0.25 mg/kg/
day for 3 days, followed by 0.1 mg/kg/day for 3 days and finally 0.05 mg/kg/day for 3 days.

2. Moderate early (15 days postnatal age) dexamethasone: infants randomized to the late dexametha-
sone group had to fulfill the inclusion criteria at 15 days to be eligible for treatment. Initial dose of 0.5
mg/kg/day for 3 days, followed by 0.25 mg/kg/day for 3 days, followed by 0.1 mg/kg/day for 3 days
and finally 0.05 mg/kg/day for 3 days.

All medication was given divided into 2 dosages per day.

Outcomes Primary outcome was death or oxygen dependency at 36 weeks' PMA. Secondary outcomes were death
or major cerebral abnormality, death or oxygen dependency at 28 days and expected date of delivery,
duration of > 40% oxygen, duration of any oxygen, duration of mechanical ventilation, and duration of
hospital stay. Furthermore, complications such as pneumothorax, necrotizing enterocolitis, hyperten-
sion, hyperglycemia, sepsis, pneumonia, persistent ductus arteriosus requiring therapy, pulmonary he-
morrhage, seizures, recurrent apnea, retinopathy of prematurity, gastric hemorrhage, gastrointestinal
perforation were reported. The follow-up manuscript reported on neurodevelopmental outcome at 7
years of age, including level of disability, cerebral palsy, cognitive ability using the British Ability Scales
(BAS 2nd edition), behavioral difficulties using the Strengths and Difficulties Questionnaire (SDQ), com-
petencies using the Child Behavior Checklist for Children, growth, and respiratory symptoms. Impair-
ment was defined as BAS cluster score < 10th percentile, weight or height < 2nd percentile, head cir-
cumference < 2nd or > 98th percentile, seizures, borderline SDQ total difficulties score (14 to 16), stra-
bismus, or nystagmus.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not mentioned.

Allocation concealment
(selection bias)

Low risk Supervising clinician telephoned the randomization center in Belfast.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Of the 47 participating NICUs, 11 conducted a double-blinded study. In the
remaining centers the design was open because some clinicians wanted to
prescribe broad spectrum antibiotics or H2 blockers, or both. In the 11 dou-
ble-blinded centers intravenous saline was given.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk See above.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Analyses were on intention-to-treat analyses. 5 infants allocated to early treat-
ment were not treated within 5 days, whereas 10 infants allocated to the mod-
erately early period were treated before the 10th day. 2 infants were given the
wrong drug.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Unclear risk A large proportion of the total included infants randomized to delayed selec-
tive treatment either died or did not fulfill the entry criteria.

Halliday 2001  (Continued)
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Methods Single center, randomized double-blinded controlled trial

Participants 17 infants of birth weight < 1500 grams and gestational age of 34 weeks, randomized before the 28th
day.

Interventions The included infants were randomly assigned to 1 of 2 dosage regimens.

1. A moderate-dosage schedule of a cumulative dose of 2.7 mg/kg of dexamethasone administered over
7-day course: 0.5 mg/kg/day for 3 days, followed by 0.3 mg/kg for 4 days;

2. A low-dosage regimen of a cumulative dose of 0.56 mg/kg administered over a 7-day course: 0.08 mg/
kg for 7 days.

Outcomes Clinical outcomes on the already included patients were mortality on discharge, duration of mechani-
cal ventilation and oxygen dependence, survival without CLD, retreatment with dexamethasone, and
number of days on oxygen supplementation, number of hospital days, IVH, NEC, gastrointestinal perfo-
ration, ROP requiring laser photocoagulation, hypertension, and hyperglycemia.

Long-term follow-up was performed through 3 years of age and neurodevelopmental status was as-
sessed by using the modified Gesell Developmental Appraisal.

Notes Additional data on failure to extubate on day 3, days on mechanical ventilation and blindness or poor
vision were retrieved from the original investigator.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk By personal communication, method not specified.

Allocation concealment
(selection bias)

Low risk By personal communication, method not specified. Infants were stratified into
3 groups according to birth weight.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Only study pharmacist, with no clinical involvement, was aware of doses ad-
ministered.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk See above.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 1 infant in the high-dose group died on the 2nd day, whereas an infant in the
low-dose died at 4 months of age (1 month after hospital discharge). These in-
fants were included in the analyses of the review. 2 infants in the moderate al-
location group were withdrawn from the study on the 6th day of study medica-
tion.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Unclear risk This study was terminated prematurely due to the 2002 statement from the
American Academy of Pediatrics and the Canadian Paediatric Society.

Malloy 2005 
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Methods Single center double-blinded randomized trial investigating a moderate versus a high dexamethasone
dosage regimen.

Participants Infants with < 28 weeks' gestational age, ventilatory support (mean airway pressure > 8 cmH2O, FiO2 >
60%), and consistent X-ray.

Interventions The included infants were randomly assigned to 1 of 2 dosage regimens.

1. high-dosage regimen: 0.5 mg/kg/day for 3 days, followed by a slow tapered schedule during 42 days.

2. moderate-dosage regimen: 0.5 mg/kg/day for 3 days, followed by a rapid tapered schedule during 9
days. If infants required the same ventilatory support, an additional regimen of 9 days was adminis-
tered.

Outcomes Broad clinical data were collected, including long-term neurodevelopmental outcomes at 6, 15 and 24
months (not specified).

Notes This study was only published in abstract form. Original investigators were contacted and willing to
provide additional data.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not specified in abstract.

Allocation concealment
(selection bias)

Unclear risk Method not specified in abstract.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Stated as blinded, although not specified in abstract.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Stated as blinded, although not specified in abstract.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not specified in abstract.

Selective reporting (re-
porting bias)

Unclear risk Unknown due to abstract form.

Other bias Unclear risk Unknown due to abstract form.

Marr 2011 

 
 

Methods Single center randomized controlled trial

Participants Infants were included when between 7 and 21 days of postnatal age, with a birth weight of > 501 grams
and < 1500 grams, a gestational age of > 24 weeks and < 32 weeks. The infants were dependent on ven-
tilation support with 15 cycles per minute or more and oxygen levels of 30% or more at entry.

McEvoy 2004 
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Infants with multiple congenital anomalies, systemic hypertension, congenital heart disease, IVH grade
IV, renal failure, and sepsis at entry were excluded.

Interventions The included infants were randomly assigned to 1 of 2 dosage regimens.

1. A moderate-dosage regimen with a cumulative dose of 2.4 mg/kg of dexamethasone administered
over a 7-day course: 0.5 mg/kg/day for 3 days, then 0.25 mg/kg/day for 3 days, then 0.1 mg/kg/day
for 1 day.

2. A low-dosage regimen with a cumulative dose of 1.0 mg/kg of dexamethasone administered over a 7-
day course: 0.2 mg/kg/day for 3 days, then 0.1 mg/kg/day for 4 days.

All medication was given divided into 2 dosages per day.

The use of open-label dexamethasone therapy was discouraged, but could be administered at the dis-
cretion of the attending neonatologist.

Outcomes The primary outcomes were the functional residual capacity and passive respiratory compliance before
and during the 7-day therapy.

Secondary outcome measurements were the ventilator settings, the duration of mechanical ventila-
tion, the duration of hospitalizations, CLD (defined as oxygen dependence at 36 weeks' PMA), survival
without CLD, PDA, hyperglycemia, hypertension, IVH, periventricular leukomalacia, ROP, NEC, sponta-
neous GI perforation, sepsis, pulmonary air leaks. At 1 year of corrected age the infants were assessed
for early neurodevelopmental follow-up (cerebral palsy and Bayley Scales of Infant Development) by
a developmental pediatrician, a pediatric neurologist and specialized personnel. Cerebral palsy was
defined as non-progressive motor impairment characterized by abnormal muscle tone and decreased
range/control of movements. Severe cognitive delay was defined as lower than 70 on the mental devel-
opmental index (MDI) score.

Notes Additional data on duration of mechanical ventilation, failure to extubate on day 3 and 7, were re-
trieved from the original investigator.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Group assignment was done by the pharmacy using a randomization table.

Allocation concealment
(selection bias)

Low risk Investigators and clinical sta! was unaware of treatment allocation, because a
sta! pharmacist was in charge of randomization and study drug preparation.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Although method not specified in manuscripts.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Although method not specified in manuscripts.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk In 3 patients of the high-dose group, 1 dose of dexamethasone was withheld
due to blood in the gastric tube or hypertension. For 1 patient of the low dose
group, a dose was inadvertently not given.

66% of the survivors were assessed for follow-up. No statement on the influ-
ence on the neurodevelopmental outcome.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

McEvoy 2004  (Continued)
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Other bias Low risk  

McEvoy 2004  (Continued)

 
 

Methods Single center randomized controlled study investigating moderately early versus late administration of
dexamethasone.

Participants Infants with birth weight ≤ 1250 grams, gestational age between 24 and 30 weeks, ventilator dependent
at 7 days of age with rate ≥ 15 cycles/min and oxygen requirement 25%.

Infants with sepsis, multiple or severe congenital anomalies or evidence of hypertension were exclud-
ed.

Interventions The included infants were randomly assigned to 1 of 2 regimens.

1. Moderately early administration: initiation 7th day of life

2. Late administration: initiation 14th day of life.

Both arms received a starting dose of 0.5 mg/kg/day for 3 days, followed by 0.3 days for 3 days, fol-
lowed by 0.1 mg/kg/day, and followed by this dose alternatively every 2nd day until day 16.

All medication was given divided into 2 dosages per day.

Outcomes The primary outcome was the time of extubation. Secondary outcomes were duration of supplemental
oxygen, the incidence of BPD at 28 days' PNA and pulmonary function tests. Side effects were collected
including sepsis, hypertension, hyperglycemia, and adrenal suppression.

Notes Original investigator was not able to provide additional data. No long-term follow-up was performed.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A randomization list was provided by the department of medical statistics.

Allocation concealment
(selection bias)

Low risk Sealed envelopes with information on timing of initiation were drawn after in-
formed consent by opening the envelope with the lowest number.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No masked intervention.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No masked intervention.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk In addition to predefined outcomes, data on necrotizing enterocolitis and gas-
trointestinal perforation were collected.

Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Low risk  

Merz 1999 
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Methods Single center randomized controlled trial investigating a continuous dosage regimen versus an individ-
ualized course tailored to the infants' respiratory status.

Participants Infants ≤ 1250 grams, ventilated between postnatal age of 7 days and 28 days for which dexametha-
sone was indicated.

Infants with congenital anomalies and surgical problems were excluded.

Interventions The included infants were randomly assigned to 1 of 2 regimens.

1. Continuous dosage regimen: 0.5 mg/kg/day for 3 days, 0.3 mg/kg/day for 3 days, then a dose decreas-
ing by 10% every 3 days to 0.1 mg/kg per day over a further 30 days, followed by 0.1 mg/kg/day on
alternate days for 1 week. Total duration was 42 days.

2. Individual course: 0.5 mg/kg/day for 3 days, 0.3 mg/kg/day for 3 days, 0.1 mg/kg/day for 3 days, fol-
lowed by 0.1 mg/kg every 72 hours until the infant was extubated and required an FiO2 ≤ 0.25 for 3
doses. In case of clinical deterioration (increase in FiO2 ≥ 0.15 or MAP ≥ 2 cmH2O) the dose reverted to
0.3 mg/kg/day for 3 days, after which the same schedule was followed.

Outcomes The primary outcome was linear growth, measured by knemometry, weight, crown-heel length, and
head circumference.

Secondary outcomes were hypertension, myocardial hypertrophy, respiratory status (mode, peak in-
spiratory pressure, and end expiratory pressure and FiO2 at enrolment, study days 14, 42, 28 days' post-
natal age and 36 weeks' corrected gestational age, hyperglycemia requiring insulin therapy, renal and
cranial ultrasounds, proven and suspected infections. In addition a Synacthen test was performed 1
week after discontinuation of the dexamethasone.

The long-term neurodevelopmental outcome were assessed at 9 and 18 months using the Bayley
Scales of Infant Development II. Infants were classified into 1 of 4 outcome categories defined and
modified from Kitchen et al (J Ped 1987;283).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk By computer generated random numbers.

Allocation concealment
(selection bias)

Low risk Stratified by sex and birth weight.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk  

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Clinical outcome assessment was not blinded, although the primary outcome
was (knemometry), as well as ultrasounds performed by sta! unaware of treat-
ment allocation. The developmental psychologist was also unaware of the
treatment allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk In 1 infant in the individual group, the dexamethasone treatment was stopped
on day 10. Intention-to-treat analyses were performed.

Odd 2004 
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Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Low risk  

Odd 2004  (Continued)

 
 

Methods Multicenter double-blinded randomized controlled trial investigating dexamethasone therapy initiated
moderately early versus late.

Participants Ventilator-dependent infants with birth weight 501 to 1500 grams, at a postnatal age between 13 and
15 days, with a respiratory index of ≥ 2.4.

Infants who received glucocorticoid therapy after birth, had proven or suspected sepsis, or congenital
anomaly of cardiovascular, pulmonary, or central nervous system were excluded.

Interventions The included infants were randomly assigned to 1 of 2 regimens.

1. Moderately early initiation: infants received 2 weeks of dexamethasone regimen, followed by 2 weeks'
saline.

2. Late initiation: infants started with 2 weeks of saline, after which they started with 2 weeks of dexam-
ethasone if the respiratory index still was ≥ 2.4.

Both dexamethasone regimens started with 0.5 mg/kg/day (divided in 2 doses) for 5 days, followed by
0.15 mg/kg, 0.07 mg/kg, and 0.03 mg/kg for 3 days each.

Outcomes Primary outcome was the number of days from randomization to ventilator independence. Secondary
outcomes were death before hospital discharge, duration of assisted ventilation, supplemental oxygen,
and hospital stay, BPD at 36 weeks, hyperglycemia, hypertension, changes in weight and head circum-
ference, proven sepsis, necrotizing enterocolitis, and gastric hemorrhage.

Notes No long-term follow-up was performed.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk An order form was sent to each center's pharmacy, where the infants were ran-
domly assigned to 1 of 2 treatment groups.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk To blind clinical sta!, different volumes of placebo were prepared to match the
various doses of dexamethasone.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk See above.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3 infants did not receive any of the assigned treatments. Of the 173 infants in
the late dexamethasone group who were alive on treatment day 14, 31 did not
meet the criteria for starting dexamethasone treatment. Results were analyzed
on intention-to-treat method.

Papile 1998 
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Selective reporting (re-
porting bias)

Low risk All predefined outcomes were mentioned in the manuscript.

Other bias Low risk  

Papile 1998  (Continued)

 
 

Methods Single center randomized controlled trial

Participants 28 infants of birth weight between 520 and 1440 grams and gestational age of 27 weeks.

Interventions The included infants were randomly assigned at 10 to 14 days of age to 1 of 2 dosage regimens.

1. A moderate-dosage schedule of an estimated cumulative dose of 1.9 mg/kg of dexamethasone ad-
ministered over 7-day course: 0.4 mg/kg/day for 2 days and tapered for the succeeding 5 days;

2. A low-dosage regimen of an estimated cumulative dose of 1.0 mg/kg administered over a 7-day
course: 0.2 mg/kg for 2 days, then tapered for the 5 succeeding days.

Outcomes Clinical outcomes were mortality on discharge, duration of mechanical ventilation and oxygen de-
pendence, survival without CLD, retreatment with dexamethasone, ROP > stage II, sepsis and hyper-
glycemia.

Notes Trial only in abstract form. No long-term follow-up was reported and no additional data were retrieved
from the original authors.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information in the abstract.

Allocation concealment
(selection bias)

Unclear risk No information in the abstract.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No information in the abstract.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information in the abstract.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No information in the abstract.

Selective reporting (re-
porting bias)

Unclear risk No information in the abstract.

Other bias Unclear risk No information in the abstract.

Ramanathan 1994 

BPD = bronchopulmonary dysplasia
CLD = chronic lung disease
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GI = gastrointestinal
IVH = intraventricular hemorrhage
NEC = necrotizing enterocolitis
PMA = postmenstrual age
PNA = postnatal age
ROP = retinopathy of prematurity
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Anttila 2005 Placebo controlled trial.

Ariagno 1987 Could not be retrieved.

Groneck 1993 Original investigator could not provide clinical data.

Nixon 2011 Placebo-controlled trial.
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Comparison 1.   Lower versus higher cumulative dose dexamethasone regimen

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Death or bronchopulmonary dys-
plasia at 36 weeks PMA

6 209 Risk Ratio (M-H, Fixed, 95%
CI)

1.09 [0.82, 1.44]

1.1 Moderate versus high cumulative
dose regimen

2 55 Risk Ratio (M-H, Fixed, 95%
CI)

1.35 [1.00, 1.82]

1.2 Low versus moderate cumulative
dose regimen

4 154 Risk Ratio (M-H, Fixed, 95%
CI)

0.83 [0.50, 1.40]

2 Mortality at 36 weeks' PMA 7 265 Risk Ratio (M-H, Fixed, 95%
CI)

0.85 [0.38, 1.92]

2.1 Moderate versus high cumulative
dose regimen

3 111 Risk Ratio (M-H, Fixed, 95%
CI)

1.53 [0.51, 4.55]

2.2 Low versus moderate cumulative
dose regimen

4 154 Risk Ratio (M-H, Fixed, 95%
CI)

0.43 [0.11, 1.63]

3 Mortality at hospital discharge 7 265 Risk Ratio (M-H, Fixed, 95%
CI)

1.00 [0.52, 1.91]

3.1 Moderate versus high cumulative
dose regimen

3 111 Risk Ratio (M-H, Fixed, 95%
CI)

1.48 [0.68, 3.23]

3.2 Low versus moderate cumulative
dose regimen

4 154 Risk Ratio (M-H, Fixed, 95%
CI)

0.43 [0.11, 1.63]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4 Bronchopulmonary dysplasia at 36
weeks' PMA

6 209 Risk Ratio (M-H, Fixed, 95%
CI)

1.30 [0.93, 1.82]

4.1 Moderate versus high cumulative
dose regimen

2 55 Risk Ratio (M-H, Fixed, 95%
CI)

1.50 [1.01, 2.22]

4.2 Low versus moderate cumulative
dose regimen

4 154 Risk Ratio (M-H, Fixed, 95%
CI)

1.12 [0.65, 1.95]

5 Failure to extubate 3 days after initi-
ation

4 150 Risk Ratio (M-H, Fixed, 95%
CI)

1.11 [0.93, 1.32]

5.1 Moderate versus high cumulative
dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

0.98 [0.70, 1.39]

5.2 Low versus moderate dose regi-
men

3 125 Risk Ratio (M-H, Fixed, 95%
CI)

1.14 [0.93, 1.39]

6 Failure to extubate 7 days after initi-
ation

5 207 Risk Ratio (M-H, Fixed, 95%
CI)

1.33 [1.05, 1.68]

6.1 Moderate versus high cumulative
dose regimen

2 81 Risk Ratio (M-H, Fixed, 95%
CI)

1.80 [1.03, 3.14]

6.2 Low versus moderate cumulative
dose regimen

3 126 Risk Ratio (M-H, Fixed, 95%
CI)

1.21 [0.94, 1.56]

7 Days of mechanical ventilation 6 217 Mean Difference (IV, Fixed,
95% CI)

4.98 [0.47, 9.49]

7.1 Moderate versus high cumulative
dose regimen

3 111 Mean Difference (IV, Fixed,
95% CI)

7.41 [1.43, 13.39]

7.2 Low versus moderate cumulative
dose regimen

3 106 Mean Difference (IV, Fixed,
95% CI)

1.77 [-5.09, 8.64]

8 Days on supplemental oxygen 1 28 Mean Difference (IV, Fixed,
95% CI)

-2.0 [-25.29, 21.29]

8.1 Low versus moderate cumulative
dose regimen

1 28 Mean Difference (IV, Fixed,
95% CI)

-2.0 [-25.29, 21.29]

9 Hypertension 5 181 Risk Ratio (M-H, Fixed, 95%
CI)

0.30 [0.11, 0.79]

9.1 Moderate versus high cumulative
dose regimen

2 55 Risk Ratio (M-H, Fixed, 95%
CI)

0.23 [0.01, 4.36]

9.2 Low versus moderate cumulative
dose regimen

3 126 Risk Ratio (M-H, Fixed, 95%
CI)

0.31 [0.11, 0.87]

10 Hyperglycemia 5 181 Risk Ratio (M-H, Fixed, 95%
CI)

0.60 [0.37, 0.97]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10.1 Moderate versus high cumula-
tive dose regimen

2 55 Risk Ratio (M-H, Fixed, 95%
CI)

0.82 [0.47, 1.46]

10.2 Low versus moderate cumulative
dose regimen

3 126 Risk Ratio (M-H, Fixed, 95%
CI)

0.40 [0.17, 0.93]

11 Culture confirmed infection 6 230 Risk Ratio (M-H, Fixed, 95%
CI)

0.91 [0.60, 1.38]

11.1 Moderate versus high cumula-
tive dose regimen

2 55 Risk Ratio (M-H, Fixed, 95%
CI)

1.23 [0.62, 2.42]

11.2 Low versus moderate cumulative
dose regimen

4 175 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.46, 1.32]

12 Clinical suspected infection 2 72 Risk Ratio (M-H, Fixed, 95%
CI)

1.03 [0.62, 1.70]

12.1 Moderate versus high cumula-
tive dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

1.22 [0.71, 2.09]

12.2 Low versus moderate cumulative
dose regimen

1 47 Risk Ratio (M-H, Fixed, 95%
CI)

0.82 [0.32, 2.08]

13 Gastrointestinal hemorrhage 2 42 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

13.1 Moderate versus high cumula-
tive dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

13.2 Low versus moderate cumulative
dose regimen

1 17 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

14 Gastrointestinal perforation 3 126 Risk Ratio (M-H, Fixed, 95%
CI)

0.92 [0.13, 6.28]

14.1 Low versus moderate cumulative
dose regimen

3 126 Risk Ratio (M-H, Fixed, 95%
CI)

0.92 [0.13, 6.28]

15 Necrotizing enterocolitis 3 139 Risk Ratio (M-H, Fixed, 95%
CI)

0.53 [0.18, 1.56]

15.1 Moderate versus high cumula-
tive dose regimen

1 30 Risk Ratio (M-H, Fixed, 95%
CI)

0.86 [0.23, 3.19]

15.2 Low versus moderate cumulative
dose regimen

2 109 Risk Ratio (M-H, Fixed, 95%
CI)

0.23 [0.03, 1.97]

16 Intraventricular hemorrhage (>
grade II)

2 42 Risk Ratio (M-H, Fixed, 95%
CI)

1.32 [0.48, 3.67]

16.1 Moderate versus high cumula-
tive dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.27, 4.37]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

16.2 Low versus moderate cumulative
dose regimen

1 17 Risk Ratio (M-H, Fixed, 95%
CI)

1.69 [0.37, 7.67]

17 Periventricular leukomalacia (PVL) 1 62 Risk Ratio (M-H, Fixed, 95%
CI)

0.88 [0.13, 5.85]

17.1 Low versus moderate cumulative
dose regimen

1 62 Risk Ratio (M-H, Fixed, 95%
CI)

0.88 [0.13, 5.85]

18 Open-label corticosteroids 6 209 Risk Ratio (M-H, Fixed, 95%
CI)

0.81 [0.57, 1.14]

18.1 Moderate versus high cumula-
tive dose regimen

2 55 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

18.2 Low versus moderate cumulative
dose regimen

4 154 Risk Ratio (M-H, Fixed, 95%
CI)

0.81 [0.57, 1.14]

19 Severe retinopathy of prematurity 4 117 Risk Ratio (M-H, Fixed, 95%
CI)

0.56 [0.26, 1.23]

19.1 Moderate versus high cumula-
tive dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

0.27 [0.04, 2.10]

19.2 Low versus moderate cumulative
dose regimen

3 92 Risk Ratio (M-H, Fixed, 95%
CI)

0.66 [0.28, 1.57]

20 Cerebral palsy in survivors as-
sessed

3 93 Risk Ratio (M-H, Fixed, 95%
CI)

2.22 [0.76, 6.49]

20.1 Moderate versus high cumula-
tive dose regimen

1 18 Risk Ratio (M-H, Fixed, 95%
CI)

11.0 [0.70, 173.66]

20.2 Low versus moderate cumulative
dose regimen

2 75 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.29, 4.00]

21 Death or cerebral palsy 3 134 Risk Ratio (M-H, Fixed, 95%
CI)

1.26 [0.65, 2.46]

21.1 Moderate versus high cumula-
tive dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

2.17 [0.87, 5.37]

21.2 Low versus moderate dose regi-
men

2 109 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.28, 2.18]

22 Bayley's MDI < 2 SD 3 134 Risk Ratio (M-H, Fixed, 95%
CI)

1.05 [0.47, 2.37]

22.1 Moderate versus high cumula-
tive dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

9.69 [0.58, 163.02]

22.2 Low versus moderate cumulative
dose regimen

2 109 Risk Ratio (M-H, Fixed, 95%
CI)

0.61 [0.23, 1.60]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

23 Severe blindness 4 151 Risk Ratio (M-H, Fixed, 95%
CI)

0.33 [0.05, 1.98]

23.1 Moderate versus high cumula-
tive dose regimen

1 25 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

23.2 Low versus moderate cumulative
dose regimen

3 126 Risk Ratio (M-H, Fixed, 95%
CI)

0.33 [0.05, 1.98]

24 Abnormal neurodevelopmental
outcome in survivors assessed (vari-
ous definitions)

3 89 Risk Ratio (M-H, Fixed, 95%
CI)

2.49 [0.97, 6.38]

24.1 Moderate versus high cumula-
tive dose regimen

2 74 Risk Ratio (M-H, Fixed, 95%
CI)

8.33 [1.63, 42.48]

24.2 Low versus moderate cumulative
dose regimen

1 15 Risk Ratio (M-H, Fixed, 95%
CI)

0.3 [0.05, 1.97]

25 Death or abnormal neurodevelop-
mental outcome (various definitions)

3 97 Risk Ratio (M-H, Fixed, 95%
CI)

1.84 [0.97, 3.50]

25.1 Moderate versus high cumula-
tive dose regimen

2 81 Risk Ratio (M-H, Fixed, 95%
CI)

3.37 [1.42, 7.99]

25.2 Low versus moderate cumulative
dose regimen

1 16 Risk Ratio (M-H, Fixed, 95%
CI)

0.43 [0.12, 1.51]

 
 

Analysis 1.1.   Comparison 1 Lower versus higher cumulative dose dexamethasone
regimen, Outcome 1 Death or bronchopulmonary dysplasia at 36 weeks PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.1.1 Moderate versus high cumulative dose regimen  

Cummings 1989 11/12 8/13 20.85% 1.49[0.94,2.37]

DeMartini 1999 12/14 11/16 27.88% 1.25[0.84,1.85]

Subtotal (95% CI) 26 29 48.73% 1.35[1,1.82]

Total events: 23 (Experimental regimen), 19 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.33, df=1(P=0.56); I2=0%  

Test for overall effect: Z=1.96(P=0.05)  

   

1.1.2 Low versus moderate cumulative dose regimen  

Durand 2002 1/24 2/23 5.55% 0.48[0.05,4.93]

Malloy 2005 5/8 8/9 20.45% 0.7[0.39,1.26]

McEvoy 2004 9/33 7/29 20.23% 1.13[0.48,2.65]

Ramanathan 1994 1/13 2/15 5.04% 0.58[0.06,5.66]

Subtotal (95% CI) 78 76 51.27% 0.83[0.5,1.4]

Total events: 16 (Experimental regimen), 19 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.13, df=3(P=0.77); I2=0%  
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.68(P=0.5)  

   

Total (95% CI) 104 105 100% 1.09[0.82,1.44]

Total events: 39 (Experimental regimen), 38 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=5.17, df=5(P=0.4); I2=3.25%  

Test for overall effect: Z=0.57(P=0.57)  

Test for subgroup differences: Chi2=2.47, df=1 (P=0.12), I2=59.48%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.2.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 2 Mortality at 36 weeks' PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.2.1 Moderate versus high cumulative dose regimen  

Cummings 1989 3/12 4/13 34.15% 0.81[0.23,2.91]

DeMartini 1999 0/14 0/16   Not estimable

Marr 2011 3/28 0/28 4.45% 7[0.38,129.55]

Subtotal (95% CI) 54 57 38.6% 1.53[0.51,4.55]

Total events: 6 (Experimental regimen), 4 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.99, df=1(P=0.16); I2=49.62%  

Test for overall effect: Z=0.76(P=0.45)  

   

1.2.2 Low versus moderate cumulative dose regimen  

Durand 2002 1/24 1/23 9.08% 0.96[0.06,14.43]

Malloy 2005 0/8 1/9 12.64% 0.37[0.02,7.99]

McEvoy 2004 1/33 2/29 18.93% 0.44[0.04,4.6]

Ramanathan 1994 0/13 2/15 20.75% 0.23[0.01,4.37]

Subtotal (95% CI) 78 76 61.4% 0.43[0.11,1.63]

Total events: 2 (Experimental regimen), 6 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.52, df=3(P=0.91); I2=0%  

Test for overall effect: Z=1.24(P=0.21)  

   

Total (95% CI) 132 133 100% 0.85[0.38,1.92]

Total events: 8 (Experimental regimen), 10 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=3.37, df=5(P=0.64); I2=0%  

Test for overall effect: Z=0.38(P=0.7)  

Test for subgroup differences: Chi2=2.08, df=1 (P=0.15), I2=51.81%  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 1.3.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 3 Mortality at hospital discharge.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.3.1 Moderate versus high cumulative dose regimen  

Cummings 1989 3/12 4/13 25.64% 0.81[0.23,2.91]

DeMartini 1999 5/14 4/16 24.93% 1.43[0.47,4.3]

Marr 2011 3/28 0/28 3.34% 7[0.38,129.55]

Subtotal (95% CI) 54 57 53.9% 1.48[0.68,3.23]

Total events: 11 (Experimental regimen), 8 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.94, df=2(P=0.38); I2=0%  

Test for overall effect: Z=0.99(P=0.32)  

   

1.3.2 Low versus moderate cumulative dose regimen  

Durand 2002 1/24 1/23 6.82% 0.96[0.06,14.43]

Malloy 2005 0/8 1/9 9.49% 0.37[0.02,7.99]

McEvoy 2004 1/33 2/29 14.21% 0.44[0.04,4.6]

Ramanathan 1994 0/13 2/15 15.58% 0.23[0.01,4.37]

Subtotal (95% CI) 78 76 46.1% 0.43[0.11,1.63]

Total events: 2 (Experimental regimen), 6 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.52, df=3(P=0.91); I2=0%  

Test for overall effect: Z=1.24(P=0.21)  

   

Total (95% CI) 132 133 100% 1[0.52,1.91]

Total events: 13 (Experimental regimen), 14 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=4.05, df=6(P=0.67); I2=0%  

Test for overall effect: Z=0.01(P=0.99)  

Test for subgroup differences: Chi2=2.47, df=1 (P=0.12), I2=59.52%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.4.   Comparison 1 Lower versus higher cumulative dose dexamethasone
regimen, Outcome 4 Bronchopulmonary dysplasia at 36 weeks' PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.4.1 Moderate versus high cumulative dose regimen  

Cummings 1989 8/12 4/13 13% 2.17[0.87,5.37]

DeMartini 1999 12/14 11/16 34.75% 1.25[0.84,1.85]

Subtotal (95% CI) 26 29 47.74% 1.5[1.01,2.22]

Total events: 20 (Experimental regimen), 15 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.47, df=1(P=0.23); I2=31.84%  

Test for overall effect: Z=2(P=0.05)  

   

1.4.2 Low versus moderate cumulative dose regimen  

Durand 2002 3/24 3/23 10.37% 0.96[0.21,4.27]

Malloy 2005 5/8 7/9 22.3% 0.8[0.42,1.52]

McEvoy 2004 8/33 5/29 18.01% 1.41[0.52,3.82]

Ramanathan 1994 1/13 0/15 1.58% 3.43[0.15,77.58]

Subtotal (95% CI) 78 76 52.26% 1.12[0.65,1.95]
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 17 (Experimental regimen), 15 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.77, df=3(P=0.62); I2=0%  

Test for overall effect: Z=0.41(P=0.68)  

   

Total (95% CI) 104 105 100% 1.3[0.93,1.82]

Total events: 37 (Experimental regimen), 30 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=3.98, df=5(P=0.55); I2=0%  

Test for overall effect: Z=1.53(P=0.13)  

Test for subgroup differences: Chi2=0.7, df=1 (P=0.4), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.5.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 5 Failure to extubate 3 days aOer initiation.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.5.1 Moderate versus high cumulative dose regimen  

Cummings 1989 10/12 11/13 19.46% 0.98[0.7,1.39]

Subtotal (95% CI) 12 13 19.46% 0.98[0.7,1.39]

Total events: 10 (Experimental regimen), 11 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.09(P=0.93)  

   

1.5.2 Low versus moderate dose regimen  

Durand 2002 16/24 14/23 26.34% 1.1[0.71,1.69]

Malloy 2005 6/8 6/8 11.05% 1[0.57,1.76]

McEvoy 2004 30/33 22/29 43.15% 1.2[0.95,1.51]

Subtotal (95% CI) 65 60 80.54% 1.14[0.93,1.39]

Total events: 52 (Experimental regimen), 42 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.42, df=2(P=0.81); I2=0%  

Test for overall effect: Z=1.25(P=0.21)  

   

Total (95% CI) 77 73 100% 1.11[0.93,1.32]

Total events: 62 (Experimental regimen), 53 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.02, df=3(P=0.8); I2=0%  

Test for overall effect: Z=1.14(P=0.26)  

Test for subgroup differences: Chi2=0.5, df=1 (P=0.48), I2=0%  
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Analysis 1.6.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 6 Failure to extubate 7 days aOer initiation.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.6.1 Moderate versus high cumulative dose regimen  

Cummings 1989 9/12 9/13 18.26% 1.08[0.67,1.76]

Marr 2011 8/28 1/28 2.11% 8[1.07,59.81]

Subtotal (95% CI) 40 41 20.37% 1.8[1.03,3.14]

Total events: 17 (Experimental regimen), 10 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=6.28, df=1(P=0.01); I2=84.07%  

Test for overall effect: Z=2.08(P=0.04)  

   

1.6.2 Low versus moderate cumulative dose regimen  

Durand 2002 16/24 14/23 30.21% 1.1[0.71,1.69]

Malloy 2005 5/9 5/8 11.19% 0.89[0.4,1.97]

McEvoy 2004 27/33 17/29 38.24% 1.4[0.99,1.97]

Subtotal (95% CI) 66 60 79.63% 1.21[0.94,1.56]

Total events: 48 (Experimental regimen), 36 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.44, df=2(P=0.49); I2=0%  

Test for overall effect: Z=1.47(P=0.14)  

   

Total (95% CI) 106 101 100% 1.33[1.05,1.68]

Total events: 65 (Experimental regimen), 46 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=5.58, df=4(P=0.23); I2=28.33%  

Test for overall effect: Z=2.39(P=0.02)  

Test for subgroup differences: Chi2=1.62, df=1 (P=0.2), I2=38.33%  

Favours experimental 20.5 1.50.7 1 Favours routine

 
 

Analysis 1.7.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 7 Days of mechanical ventilation.

Study or subgroup Experimen-
tal regimen

Routine regimen Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.7.1 Moderate versus high cumulative dose regimen  

Cummings 1989 12 104 (88) 13 30 (11) 0.81% 74[23.85,124.15]

DeMartini 1999 14 15.5 (12) 16 16.6 (15.4) 21.09% -1.1[-10.92,8.72]

Marr 2011 28 39 (18) 28 28 (10) 34.97% 11[3.37,18.63]

Subtotal *** 54   57   56.86% 7.41[1.43,13.39]

Heterogeneity: Tau2=0; Chi2=10.51, df=2(P=0.01); I2=80.97%  

Test for overall effect: Z=2.43(P=0.02)  

   

1.7.2 Low versus moderate cumulative dose regimen  

Malloy 2005 8 43 (11.1) 9 38.3 (9.4) 21% 4.75[-5.09,14.59]

McEvoy 2004 33 34.9 (20.9) 28 36 (30.2) 11.56% -1.1[-14.37,12.17]

Ramanathan 1994 13 38 (20) 15 39 (17) 10.58% -1[-14.86,12.86]

Subtotal *** 54   52   43.14% 1.77[-5.09,8.64]

Heterogeneity: Tau2=0; Chi2=0.69, df=2(P=0.71); I2=0%  

Test for overall effect: Z=0.51(P=0.61)  
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Study or subgroup Experimen-
tal regimen

Routine regimen Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Total *** 108   109   100% 4.98[0.47,9.49]

Heterogeneity: Tau2=0; Chi2=12.67, df=5(P=0.03); I2=60.52%  

Test for overall effect: Z=2.16(P=0.03)  

Test for subgroup differences: Chi2=1.47, df=1 (P=0.23), I2=32.06%  

Favours experimental 2010-20 -10 0 Favours routine

 
 

Analysis 1.8.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 8 Days on supplemental oxygen.

Study or subgroup Experimen-
tal regimen

Routine regimen Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.8.1 Low versus moderate cumulative dose regimen  

Ramanathan 1994 13 46 (34) 15 48 (28) 100% -2[-25.29,21.29]

Subtotal *** 13   15   100% -2[-25.29,21.29]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.17(P=0.87)  

   

Total *** 13   15   100% -2[-25.29,21.29]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.17(P=0.87)  

Favours experimental 10050-100 -50 0 Favours routine

 
 

Analysis 1.9.   Comparison 1 Lower versus higher cumulative
dose dexamethasone regimen, Outcome 9 Hypertension.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.9.1 Moderate versus high cumulative dose regimen  

Cummings 1989 0/12 0/13   Not estimable

DeMartini 1999 0/14 2/16 14.6% 0.23[0.01,4.36]

Subtotal (95% CI) 26 29 14.6% 0.23[0.01,4.36]

Total events: 0 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

   

1.9.2 Low versus moderate cumulative dose regimen  

Durand 2002 1/24 3/23 19.08% 0.32[0.04,2.85]

Malloy 2005 0/8 4/9 26.55% 0.12[0.01,1.99]

McEvoy 2004 3/33 6/29 39.78% 0.44[0.12,1.6]

Subtotal (95% CI) 65 61 85.4% 0.31[0.11,0.87]

Total events: 4 (Experimental regimen), 13 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.69, df=2(P=0.71); I2=0%  

Test for overall effect: Z=2.22(P=0.03)  
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 91 90 100% 0.3[0.11,0.79]

Total events: 4 (Experimental regimen), 15 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.76, df=3(P=0.86); I2=0%  

Test for overall effect: Z=2.43(P=0.02)  

Test for subgroup differences: Chi2=0.04, df=1 (P=0.84), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.10.   Comparison 1 Lower versus higher cumulative
dose dexamethasone regimen, Outcome 10 Hyperglycemia.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.10.1 Moderate versus high cumulative dose regimen  

Cummings 1989 5/12 3/13 9.64% 1.81[0.55,5.98]

DeMartini 1999 6/14 12/16 37.5% 0.57[0.29,1.11]

Subtotal (95% CI) 26 29 47.14% 0.82[0.47,1.46]

Total events: 11 (Experimental regimen), 15 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.8, df=1(P=0.09); I2=64.33%  

Test for overall effect: Z=0.66(P=0.51)  

   

1.10.2 Low versus moderate cumulative dose regimen  

Durand 2002 4/24 7/23 23.94% 0.55[0.18,1.62]

Malloy 2005 0/8 3/9 11.1% 0.16[0.01,2.67]

McEvoy 2004 2/33 5/29 17.82% 0.35[0.07,1.68]

Subtotal (95% CI) 65 61 52.86% 0.4[0.17,0.93]

Total events: 6 (Experimental regimen), 15 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.76, df=2(P=0.68); I2=0%  

Test for overall effect: Z=2.12(P=0.03)  

   

Total (95% CI) 91 90 100% 0.6[0.37,0.97]

Total events: 17 (Experimental regimen), 30 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=4.6, df=4(P=0.33); I2=13.12%  

Test for overall effect: Z=2.08(P=0.04)  

Test for subgroup differences: Chi2=1.93, df=1 (P=0.17), I2=48.08%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.11.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 11 Culture confirmed infection.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.11.1 Moderate versus high cumulative dose regimen  

Cummings 1989 6/12 4/13 12.18% 1.63[0.6,4.38]

DeMartini 1999 5/14 6/16 17.76% 0.95[0.37,2.45]
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 26 29 29.94% 1.23[0.62,2.42]

Total events: 11 (Experimental regimen), 10 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.58, df=1(P=0.44); I2=0%  

Test for overall effect: Z=0.59(P=0.56)  

   

1.11.2 Low versus moderate cumulative dose regimen  

Da Silva 2002 7/21 10/17 35.06% 0.57[0.27,1.17]

Durand 2002 2/24 3/23 9.72% 0.64[0.12,3.48]

McEvoy 2004 5/33 4/29 13.51% 1.1[0.33,3.71]

Ramanathan 1994 4/13 4/15 11.78% 1.15[0.36,3.72]

Subtotal (95% CI) 91 84 70.06% 0.78[0.46,1.32]

Total events: 18 (Experimental regimen), 21 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.53, df=3(P=0.67); I2=0%  

Test for overall effect: Z=0.94(P=0.35)  

   

Total (95% CI) 117 113 100% 0.91[0.6,1.38]

Total events: 29 (Experimental regimen), 31 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=3.38, df=5(P=0.64); I2=0%  

Test for overall effect: Z=0.44(P=0.66)  

Test for subgroup differences: Chi2=1.08, df=1 (P=0.3), I2=7.33%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.12.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 12 Clinical suspected infection.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.12.1 Moderate versus high cumulative dose regimen  

Cummings 1989 9/12 8/13 51.79% 1.22[0.71,2.09]

Subtotal (95% CI) 12 13 51.79% 1.22[0.71,2.09]

Total events: 9 (Experimental regimen), 8 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.72(P=0.47)  

   

1.12.2 Low versus moderate cumulative dose regimen  

Durand 2002 6/24 7/23 48.21% 0.82[0.32,2.08]

Subtotal (95% CI) 24 23 48.21% 0.82[0.32,2.08]

Total events: 6 (Experimental regimen), 7 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.42(P=0.68)  

   

Total (95% CI) 36 36 100% 1.03[0.62,1.7]

Total events: 15 (Experimental regimen), 15 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.61, df=1(P=0.44); I2=0%  

Test for overall effect: Z=0.1(P=0.92)  

Test for subgroup differences: Chi2=0.52, df=1 (P=0.47), I2=0%  
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Analysis 1.13.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 13 Gastrointestinal hemorrhage.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.13.1 Moderate versus high cumulative dose regimen  

Cummings 1989 0/12 0/13   Not estimable

Subtotal (95% CI) 12 13 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.13.2 Low versus moderate cumulative dose regimen  

Malloy 2005 0/8 0/9   Not estimable

Subtotal (95% CI) 8 9 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 20 22 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.14.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 14 Gastrointestinal perforation.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.14.1 Low versus moderate cumulative dose regimen  

Durand 2002 1/24 1/23 48.96% 0.96[0.06,14.43]

Malloy 2005 0/8 0/9   Not estimable

McEvoy 2004 1/33 1/29 51.04% 0.88[0.06,13.43]

Subtotal (95% CI) 65 61 100% 0.92[0.13,6.28]

Total events: 2 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=0.09(P=0.93)  

   

Total (95% CI) 65 61 100% 0.92[0.13,6.28]

Total events: 2 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.96); I2=0%  

Test for overall effect: Z=0.09(P=0.93)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 1.15.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 15 Necrotizing enterocolitis.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.15.1 Moderate versus high cumulative dose regimen  

DeMartini 1999 3/14 4/16 47.14% 0.86[0.23,3.19]

Subtotal (95% CI) 14 16 47.14% 0.86[0.23,3.19]

Total events: 3 (Experimental regimen), 4 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.23(P=0.82)  

   

1.15.2 Low versus moderate cumulative dose regimen  

Durand 2002 0/24 1/23 19.33% 0.32[0.01,7.48]

McEvoy 2004 0/33 2/29 33.54% 0.18[0.01,3.53]

Subtotal (95% CI) 57 52 52.86% 0.23[0.03,1.97]

Total events: 0 (Experimental regimen), 3 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.79); I2=0%  

Test for overall effect: Z=1.34(P=0.18)  

   

Total (95% CI) 71 68 100% 0.53[0.18,1.56]

Total events: 3 (Experimental regimen), 7 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.14, df=2(P=0.57); I2=0%  

Test for overall effect: Z=1.16(P=0.25)  

Test for subgroup differences: Chi2=1.05, df=1 (P=0.31), I2=4.9%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.16.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 16 Intraventricular hemorrhage (> grade II).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.16.1 Moderate versus high cumulative dose regimen  

Cummings 1989 3/12 3/13 60.47% 1.08[0.27,4.37]

Subtotal (95% CI) 12 13 60.47% 1.08[0.27,4.37]

Total events: 3 (Experimental regimen), 3 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.11(P=0.91)  

   

1.16.2 Low versus moderate cumulative dose regimen  

Malloy 2005 3/8 2/9 39.53% 1.69[0.37,7.67]

Subtotal (95% CI) 8 9 39.53% 1.69[0.37,7.67]

Total events: 3 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.5)  

   

Total (95% CI) 20 22 100% 1.32[0.48,3.67]

Total events: 6 (Experimental regimen), 5 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.18, df=1(P=0.67); I2=0%  

Test for overall effect: Z=0.54(P=0.59)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for subgroup differences: Chi2=0.18, df=1 (P=0.67), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.17.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 17 Periventricular leukomalacia (PVL).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.17.1 Low versus moderate cumulative dose regimen  

McEvoy 2004 2/33 2/29 100% 0.88[0.13,5.85]

Subtotal (95% CI) 33 29 100% 0.88[0.13,5.85]

Total events: 2 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.13(P=0.89)  

   

Total (95% CI) 33 29 100% 0.88[0.13,5.85]

Total events: 2 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.13(P=0.89)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.18.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 18 Open-label corticosteroids.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.18.1 Moderate versus high cumulative dose regimen  

Cummings 1989 0/12 0/13   Not estimable

DeMartini 1999 0/14 0/16   Not estimable

Subtotal (95% CI) 26 29 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.18.2 Low versus moderate cumulative dose regimen  

Durand 2002 7/24 5/23 13.43% 1.34[0.5,3.63]

Malloy 2005 4/8 7/9 17.33% 0.64[0.3,1.4]

McEvoy 2004 13/33 16/29 44.81% 0.71[0.42,1.22]

Ramanathan 1994 7/13 10/15 24.43% 0.81[0.44,1.5]

Subtotal (95% CI) 78 76 100% 0.81[0.57,1.14]

Total events: 31 (Experimental regimen), 38 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.54, df=3(P=0.67); I2=0%  

Test for overall effect: Z=1.21(P=0.23)  

   

Favours experimental 1000.01 100.1 1 Favours routine

Systemic corticosteroid regimens for prevention of bronchopulmonary dysplasia in preterm infants (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

55



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 104 105 100% 0.81[0.57,1.14]

Total events: 31 (Experimental regimen), 38 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.54, df=3(P=0.67); I2=0%  

Test for overall effect: Z=1.21(P=0.23)  

Test for subgroup differences: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.19.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 19 Severe retinopathy of prematurity.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.19.1 Moderate versus high cumulative dose regimen  

Cummings 1989 1/12 4/13 26.38% 0.27[0.04,2.1]

Subtotal (95% CI) 12 13 26.38% 0.27[0.04,2.1]

Total events: 1 (Experimental regimen), 4 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.25(P=0.21)  

   

1.19.2 Low versus moderate cumulative dose regimen  

Durand 2002 4/24 5/23 35.08% 0.77[0.23,2.5]

Malloy 2005 1/8 3/9 19.4% 0.38[0.05,2.92]

Ramanathan 1994 2/13 3/15 19.14% 0.77[0.15,3.92]

Subtotal (95% CI) 45 47 73.62% 0.66[0.28,1.57]

Total events: 7 (Experimental regimen), 11 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.39, df=2(P=0.82); I2=0%  

Test for overall effect: Z=0.93(P=0.35)  

   

Total (95% CI) 57 60 100% 0.56[0.26,1.23]

Total events: 8 (Experimental regimen), 15 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.05, df=3(P=0.79); I2=0%  

Test for overall effect: Z=1.45(P=0.15)  

Test for subgroup differences: Chi2=0.63, df=1 (P=0.43), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.20.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 20 Cerebral palsy in survivors assessed.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.20.1 Moderate versus high cumulative dose regimen  

Cummings 1989 5/9 0/9 11.5% 11[0.7,173.66]

Subtotal (95% CI) 9 9 11.5% 11[0.7,173.66]

Total events: 5 (Experimental regimen), 0 (Routine regimen)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=1.7(P=0.09)  

   

1.20.2 Low versus moderate cumulative dose regimen  

Durand 2002 2/18 2/18 46.02% 1[0.16,6.35]

McEvoy 2004 2/18 2/21 42.48% 1.17[0.18,7.47]

Subtotal (95% CI) 36 39 88.5% 1.08[0.29,4]

Total events: 4 (Experimental regimen), 4 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.91); I2=0%  

Test for overall effect: Z=0.12(P=0.91)  

   

Total (95% CI) 45 48 100% 2.22[0.76,6.49]

Total events: 9 (Experimental regimen), 4 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.47, df=2(P=0.29); I2=19.04%  

Test for overall effect: Z=1.46(P=0.14)  

Test for subgroup differences: Chi2=2.22, df=1 (P=0.14), I2=54.93%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.21.   Comparison 1 Lower versus higher cumulative dose
dexamethasone regimen, Outcome 21 Death or cerebral palsy.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.21.1 Moderate versus high cumulative dose regimen  

Cummings 1989 8/12 4/13 34.4% 2.17[0.87,5.37]

Subtotal (95% CI) 12 13 34.4% 2.17[0.87,5.37]

Total events: 8 (Experimental regimen), 4 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.67(P=0.1)  

   

1.21.2 Low versus moderate dose regimen  

Durand 2002 3/24 3/23 27.45% 0.96[0.21,4.27]

McEvoy 2004 3/33 4/29 38.15% 0.66[0.16,2.7]

Subtotal (95% CI) 57 52 65.6% 0.78[0.28,2.18]

Total events: 6 (Experimental regimen), 7 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.47(P=0.64)  

   

Total (95% CI) 69 65 100% 1.26[0.65,2.46]

Total events: 14 (Experimental regimen), 11 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.31, df=2(P=0.32); I2=13.31%  

Test for overall effect: Z=0.68(P=0.5)  

Test for subgroup differences: Chi2=2.12, df=1 (P=0.15), I2=52.88%  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 1.22.   Comparison 1 Lower versus higher cumulative
dose dexamethasone regimen, Outcome 22 Bayley's MDI < 2 SD.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.22.1 Moderate versus high cumulative dose regimen  

Cummings 1989 4/12 0/13 4.87% 9.69[0.58,163.02]

Subtotal (95% CI) 12 13 4.87% 9.69[0.58,163.02]

Total events: 4 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.58(P=0.11)  

   

1.22.2 Low versus moderate cumulative dose regimen  

Durand 2002 3/24 4/23 41.31% 0.72[0.18,2.87]

McEvoy 2004 3/33 5/29 53.82% 0.53[0.14,2.02]

Subtotal (95% CI) 57 52 95.13% 0.61[0.23,1.6]

Total events: 6 (Experimental regimen), 9 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.1, df=1(P=0.75); I2=0%  

Test for overall effect: Z=1.01(P=0.31)  

   

Total (95% CI) 69 65 100% 1.05[0.47,2.37]

Total events: 10 (Experimental regimen), 9 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=3.69, df=2(P=0.16); I2=45.78%  

Test for overall effect: Z=0.12(P=0.9)  

Test for subgroup differences: Chi2=3.3, df=1 (P=0.07), I2=69.73%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.23.   Comparison 1 Lower versus higher cumulative
dose dexamethasone regimen, Outcome 23 Severe blindness.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.23.1 Moderate versus high cumulative dose regimen  

Cummings 1989 0/12 0/13   Not estimable

Subtotal (95% CI) 12 13 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.23.2 Low versus moderate cumulative dose regimen  

Durand 2002 0/24 1/23 33.67% 0.32[0.01,7.48]

Malloy 2005 0/8 1/9 31.26% 0.37[0.02,7.99]

McEvoy 2004 0/33 1/29 35.06% 0.29[0.01,6.95]

Subtotal (95% CI) 65 61 100% 0.33[0.05,1.98]

Total events: 0 (Experimental regimen), 3 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.01, df=2(P=0.99); I2=0%  

Test for overall effect: Z=1.22(P=0.22)  

   

Total (95% CI) 77 74 100% 0.33[0.05,1.98]

Total events: 0 (Experimental regimen), 3 (Routine regimen)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=0.01, df=2(P=0.99); I2=0%  

Test for overall effect: Z=1.22(P=0.22)  

Test for subgroup differences: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.24.   Comparison 1 Lower versus higher cumulative dose dexamethasone regimen,
Outcome 24 Abnormal neurodevelopmental outcome in survivors assessed (various definitions).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.24.1 Moderate versus high cumulative dose regimen  

Cummings 1989 5/9 0/9 9.09% 11[0.7,173.66]

Marr 2011 7/28 1/28 18.18% 7[0.92,53.23]

Subtotal (95% CI) 37 37 27.27% 8.33[1.63,42.48]

Total events: 12 (Experimental regimen), 1 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.8); I2=0%  

Test for overall effect: Z=2.55(P=0.01)  

   

1.24.2 Low versus moderate cumulative dose regimen  

Malloy 2005 1/6 5/9 72.73% 0.3[0.05,1.97]

Subtotal (95% CI) 6 9 72.73% 0.3[0.05,1.97]

Total events: 1 (Experimental regimen), 5 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.25(P=0.21)  

   

Total (95% CI) 43 46 100% 2.49[0.97,6.38]

Total events: 13 (Experimental regimen), 6 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=6.97, df=2(P=0.03); I2=71.3%  

Test for overall effect: Z=1.9(P=0.06)  

Test for subgroup differences: Chi2=6.85, df=1 (P=0.01), I2=85.4%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 1.25.   Comparison 1 Lower versus higher cumulative dose dexamethasone regimen,
Outcome 25 Death or abnormal neurodevelopmental outcome (various definitions).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.25.1 Moderate versus high cumulative dose regimen  

Cummings 1989 8/12 4/13 38.06% 2.17[0.87,5.37]

Marr 2011 8/28 1/28 9.91% 8[1.07,59.81]

Subtotal (95% CI) 40 41 47.97% 3.37[1.42,7.99]

Total events: 16 (Experimental regimen), 5 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.62, df=1(P=0.2); I2=38.25%  

Test for overall effect: Z=2.76(P=0.01)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

1.25.2 Low versus moderate cumulative dose regimen  

Malloy 2005 2/7 6/9 52.03% 0.43[0.12,1.51]

Subtotal (95% CI) 7 9 52.03% 0.43[0.12,1.51]

Total events: 2 (Experimental regimen), 6 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

   

Total (95% CI) 47 50 100% 1.84[0.97,3.5]

Total events: 18 (Experimental regimen), 11 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=7.32, df=2(P=0.03); I2=72.68%  

Test for overall effect: Z=1.86(P=0.06)  

Test for subgroup differences: Chi2=7.02, df=1 (P=0.01), I2=85.75%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Comparison 2.   Later versus earlier initiation of dexamethasone therapy

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Death or bronchopulmonary dys-
plasia at 36 weeks' PMA

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

1.06 [0.87, 1.29]

1.1 Late versus moderate early initia-
tion

0 0 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

1.2 Moderate early versus early initia-
tion

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

1.06 [0.87, 1.29]

2 Mortality at 28 days' PNA 4 762 Risk Ratio (M-H, Fixed, 95%
CI)

1.01 [0.69, 1.47]

2.1 Late versus moderate early initia-
tion

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

2.20 [0.93, 5.23]

2.2 Moderate early versus early initia-
tion

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.51, 1.20]

3 Mortality at 36 weeks' PMA 4 762 Risk Ratio (M-H, Fixed, 95%
CI)

0.93 [0.68, 1.28]

3.1 Late versus moderate early initia-
tion

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.47 [0.83, 2.62]

3.2 Moderate early versus early initia-
tion

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

0.73 [0.49, 1.07]

4 Mortality at hospital discharge 4 762 Risk Ratio (M-H, Fixed, 95%
CI)

0.97 [0.72, 1.31]

4.1 Late versus moderate early initia-
tion

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.47 [0.83, 2.62]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2 Moderate early versus early initia-
tion

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

0.80 [0.56, 1.14]

5 Bronchopulmonary dysplasia at 28
days' PNA

4 762 Risk Ratio (M-H, Fixed, 95%
CI)

1.12 [1.02, 1.23]

5.1 Late versus moderate early initia-
tion

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.15 [1.05, 1.26]

5.2 Moderate early versus early initia-
tion

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.91, 1.29]

6 Bronchopulmonary dysplasia at 36
weeks' PMA

4 762 Risk Ratio (M-H, Fixed, 95%
CI)

1.11 [0.97, 1.28]

6.1 Late versus moderate early initia-
tion

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.01 [0.88, 1.17]

6.2 Moderate early versus early initia-
tion

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

1.38 [1.01, 1.90]

7 Failure to extubate 3 days after initi-
ation

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.10 [1.05, 1.15]

7.1 Late versus moderate early initia-
tion

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.10 [1.05, 1.15]

8 Failure to extubate 7 days after initi-
ation

1 378 Risk Ratio (M-H, Fixed, 95%
CI)

1.22 [1.14, 1.32]

8.1 Late versus moderate early initia-
tion

1 378 Risk Ratio (M-H, Fixed, 95%
CI)

1.22 [1.14, 1.32]

9 Days of mechanical ventilation 1 30 Mean Difference (IV, Fixed,
95% CI)

9.75 [-1.01, 20.51]

9.1 Moderate early versus early initia-
tion

1 30 Mean Difference (IV, Fixed,
95% CI)

9.75 [-1.01, 20.51]

10 Hypertension 4 762 Risk Ratio (M-H, Fixed, 95%
CI)

0.99 [0.67, 1.47]

10.1 Late versus moderate early initi-
ation

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.30 [0.72, 2.36]

10.2 Moderate early versus early initi-
ation

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

0.79 [0.47, 1.34]

11 Hyperglycemia 4 726 Risk Ratio (M-H, Fixed, 95%
CI)

0.66 [0.53, 0.82]

11.1 Late versus moderate early initi-
ation

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

0.66 [0.46, 0.95]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

11.2 Moderate early versus early initi-
ation

3 355 Risk Ratio (M-H, Fixed, 95%
CI)

0.66 [0.51, 0.85]

12 Culture confirmed infection 3 732 Risk Ratio (M-H, Fixed, 95%
CI)

0.82 [0.68, 0.98]

12.1 Late versus moderate early initi-
ation

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

0.67 [0.54, 0.84]

12.2 Moderate early versus early initi-
ation

2 361 Risk Ratio (M-H, Fixed, 95%
CI)

1.16 [0.83, 1.63]

13 Gastrointestinal hemorrhage 4 762 Risk Ratio (M-H, Fixed, 95%
CI)

0.66 [0.45, 0.97]

13.1 Late versus moderate early initi-
ation

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

0.60 [0.38, 0.95]

13.2 Moderate early versus early initi-
ation

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

0.84 [0.41, 1.71]

14 Gastrointestinal perforation 2 315 Risk Ratio (M-H, Fixed, 95%
CI)

0.75 [0.23, 2.40]

14.1 Moderate early versus early initi-
ation

2 315 Risk Ratio (M-H, Fixed, 95%
CI)

0.75 [0.23, 2.40]

15 Necrotizing enterocolitis 4 725 Risk Ratio (M-H, Fixed, 95%
CI)

1.44 [0.82, 2.55]

15.1 Late versus moderate early initi-
ation

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.73 [0.59, 5.07]

15.2 Moderate early versus early initi-
ation

3 354 Risk Ratio (M-H, Fixed, 95%
CI)

1.33 [0.68, 2.61]

16 Patent ductus arteriosus requiring
therapy

1 285 Risk Ratio (M-H, Fixed, 95%
CI)

1.74 [1.32, 2.29]

16.1 Moderate early versus early initi-
ation

1 285 Risk Ratio (M-H, Fixed, 95%
CI)

1.74 [1.32, 2.29]

17 Intraventricular hemorrhage (>
grade II)

1 76 Risk Ratio (M-H, Fixed, 95%
CI)

2.37 [0.49, 11.48]

17.1 Moderate early versus early initi-
ation

1 76 Risk Ratio (M-H, Fixed, 95%
CI)

2.37 [0.49, 11.48]

18 Open-label corticosteroids 3 732 Risk Ratio (M-H, Fixed, 95%
CI)

1.71 [1.04, 2.81]

18.1 Late versus moderate early initi-
ation

1 371 Risk Ratio (M-H, Fixed, 95%
CI)

1.38 [0.82, 2.31]

Systemic corticosteroid regimens for prevention of bronchopulmonary dysplasia in preterm infants (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

62



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

18.2 Moderate early versus early initi-
ation

2 361 Risk Ratio (M-H, Fixed, 95%
CI)

15.31 [0.89,
262.78]

19 Retinopathy of prematurity (any) 2 324 Risk Ratio (M-H, Fixed, 95%
CI)

0.80 [0.52, 1.23]

19.1 Moderate early versus early initi-
ation

2 324 Risk Ratio (M-H, Fixed, 95%
CI)

0.80 [0.52, 1.23]

20 Severe retinopathy of prematurity 3 391 Risk Ratio (M-H, Fixed, 95%
CI)

1.50 [0.63, 3.53]

20.1 Moderate early versus early initi-
ation

3 391 Risk Ratio (M-H, Fixed, 95%
CI)

1.50 [0.63, 3.53]

21 Cerebral palsy in survivors as-
sessed

1 61 Risk Ratio (M-H, Fixed, 95%
CI)

1.95 [0.43, 8.86]

21.1 Moderate early versus early initi-
ation

1 61 Risk Ratio (M-H, Fixed, 95%
CI)

1.95 [0.43, 8.86]

22 Death or cerebral palsy 1 86 Risk Ratio (M-H, Fixed, 95%
CI)

1.12 [0.68, 1.84]

22.1 Moderate early versus early initi-
ation

1 86 Risk Ratio (M-H, Fixed, 95%
CI)

1.12 [0.68, 1.84]

23 Severe blindness 1 61 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

23.1 Moderate early versus early initi-
ation

1 61 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

24 Abnormal neurodevelopmental
outcome in survivors assessed (vari-
ous definitions)

2 155 Risk Ratio (M-H, Fixed, 95%
CI)

1.06 [0.66, 1.69]

24.1 Moderate early versus early initi-
ation

2 155 Risk Ratio (M-H, Fixed, 95%
CI)

1.06 [0.66, 1.69]

25 Death or abnormal neurodevelop-
mental outcome (various definitions)

2 167 Risk Ratio (M-H, Fixed, 95%
CI)

0.87 [0.63, 1.21]

25.1 Moderate early versus early 2 167 Risk Ratio (M-H, Fixed, 95%
CI)

0.87 [0.63, 1.21]
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Analysis 2.1.   Comparison 2 Later versus earlier initiation of dexamethasone
therapy, Outcome 1 Death or bronchopulmonary dysplasia at 36 weeks' PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.1.1 Late versus moderate early initiation  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.1.2 Moderate early versus early initiation  

Bloomfield 1998 13/37 18/39 18.79% 0.76[0.44,1.32]

Halliday 2001 87/150 71/135 80.14% 1.1[0.89,1.36]

Merz 1999 3/15 1/15 1.07% 3[0.35,25.68]

Subtotal (95% CI) 202 189 100% 1.06[0.87,1.29]

Total events: 103 (Experimental regimen), 90 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.41, df=2(P=0.3); I2=17.07%  

Test for overall effect: Z=0.57(P=0.57)  

   

Total (95% CI) 202 189 100% 1.06[0.87,1.29]

Total events: 103 (Experimental regimen), 90 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.41, df=2(P=0.3); I2=17.07%  

Test for overall effect: Z=0.57(P=0.57)  

Test for subgroup differences: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.2.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 2 Mortality at 28 days' PNA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.2.1 Late versus moderate early initiation  

Papile 1998 16/189 7/182 15.92% 2.2[0.93,5.23]

Subtotal (95% CI) 189 182 15.92% 2.2[0.93,5.23]

Total events: 16 (Experimental regimen), 7 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.79(P=0.07)  

   

2.2.2 Moderate early versus early initiation  

Bloomfield 1998 1/37 3/39 6.52% 0.35[0.04,3.23]

Halliday 2001 30/150 33/135 77.55% 0.82[0.53,1.27]

Merz 1999 0/15 0/15   Not estimable

Subtotal (95% CI) 202 189 84.08% 0.78[0.51,1.2]

Total events: 31 (Experimental regimen), 36 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.54, df=1(P=0.46); I2=0%  

Test for overall effect: Z=1.13(P=0.26)  

   

Total (95% CI) 391 371 100% 1.01[0.69,1.47]

Total events: 47 (Experimental regimen), 43 (Routine regimen)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=4.88, df=2(P=0.09); I2=59.02%  

Test for overall effect: Z=0.04(P=0.97)  

Test for subgroup differences: Chi2=4.42, df=1 (P=0.04), I2=77.39%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.3.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 3 Mortality at 36 weeks' PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.3.1 Late versus moderate early initiation  

Papile 1998 26/189 17/182 27.39% 1.47[0.83,2.62]

Subtotal (95% CI) 189 182 27.39% 1.47[0.83,2.62]

Total events: 26 (Experimental regimen), 17 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

   

2.3.2 Moderate early versus early initiation  

Bloomfield 1998 2/37 5/39 7.7% 0.42[0.09,2.04]

Halliday 2001 33/150 39/135 64.91% 0.76[0.51,1.14]

Merz 1999 0/15 0/15   Not estimable

Subtotal (95% CI) 202 189 72.61% 0.73[0.49,1.07]

Total events: 35 (Experimental regimen), 44 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.51, df=1(P=0.47); I2=0%  

Test for overall effect: Z=1.62(P=0.11)  

   

Total (95% CI) 391 371 100% 0.93[0.68,1.28]

Total events: 61 (Experimental regimen), 61 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=4.36, df=2(P=0.11); I2=54.17%  

Test for overall effect: Z=0.45(P=0.66)  

Test for subgroup differences: Chi2=3.98, df=1 (P=0.05), I2=74.9%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.4.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 4 Mortality at hospital discharge.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.4.1 Late versus moderate early initiation  

Papile 1998 26/189 17/182 25.49% 1.47[0.83,2.62]

Subtotal (95% CI) 189 182 25.49% 1.47[0.83,2.62]

Total events: 26 (Experimental regimen), 17 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.32(P=0.19)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

2.4.2 Moderate early versus early initiation  

Bloomfield 1998 2/37 5/39 7.16% 0.42[0.09,2.04]

Halliday 2001 39/150 43/135 66.61% 0.82[0.57,1.18]

Merz 1999 1/15 0/15 0.74% 3[0.13,68.26]

Subtotal (95% CI) 202 189 74.51% 0.8[0.56,1.14]

Total events: 42 (Experimental regimen), 48 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.33, df=2(P=0.51); I2=0%  

Test for overall effect: Z=1.24(P=0.22)  

   

Total (95% CI) 391 371 100% 0.97[0.72,1.31]

Total events: 68 (Experimental regimen), 65 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=4.45, df=3(P=0.22); I2=32.55%  

Test for overall effect: Z=0.19(P=0.85)  

Test for subgroup differences: Chi2=3.13, df=1 (P=0.08), I2=68.07%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.5.   Comparison 2 Later versus earlier initiation of dexamethasone
therapy, Outcome 5 Bronchopulmonary dysplasia at 28 days' PNA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.5.1 Late versus moderate early initiation  

Papile 1998 168/189 141/182 57.76% 1.15[1.05,1.26]

Subtotal (95% CI) 189 182 57.76% 1.15[1.05,1.26]

Total events: 168 (Experimental regimen), 141 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.89(P=0)  

   

2.5.2 Moderate early versus early initiation  

Bloomfield 1998 17/37 25/39 9.79% 0.72[0.47,1.09]

Halliday 2001 91/150 71/135 30.05% 1.15[0.94,1.42]

Merz 1999 10/15 6/15 2.41% 1.67[0.81,3.41]

Subtotal (95% CI) 202 189 42.24% 1.08[0.91,1.29]

Total events: 118 (Experimental regimen), 102 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=5.45, df=2(P=0.07); I2=63.28%  

Test for overall effect: Z=0.86(P=0.39)  

   

Total (95% CI) 391 371 100% 1.12[1.02,1.23]

Total events: 286 (Experimental regimen), 243 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=5.84, df=3(P=0.12); I2=48.66%  

Test for overall effect: Z=2.41(P=0.02)  

Test for subgroup differences: Chi2=0.33, df=1 (P=0.56), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 2.6.   Comparison 2 Later versus earlier initiation of dexamethasone
therapy, Outcome 6 Bronchopulmonary dysplasia at 36 weeks' PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.6.1 Late versus moderate early initiation  

Papile 1998 127/189 121/182 72.25% 1.01[0.88,1.17]

Subtotal (95% CI) 189 182 72.25% 1.01[0.88,1.17]

Total events: 127 (Experimental regimen), 121 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.15(P=0.88)  

   

2.6.2 Moderate early versus early initiation  

Bloomfield 1998 11/37 13/39 7.42% 0.89[0.46,1.73]

Halliday 2001 54/150 32/135 19.74% 1.52[1.05,2.2]

Merz 1999 3/15 1/15 0.59% 3[0.35,25.68]

Subtotal (95% CI) 202 189 27.75% 1.38[1.01,1.9]

Total events: 68 (Experimental regimen), 46 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.42, df=2(P=0.3); I2=17.21%  

Test for overall effect: Z=2(P=0.05)  

   

Total (95% CI) 391 371 100% 1.11[0.97,1.28]

Total events: 195 (Experimental regimen), 167 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=5.7, df=3(P=0.13); I2=47.41%  

Test for overall effect: Z=1.52(P=0.13)  

Test for subgroup differences: Chi2=3.1, df=1 (P=0.08), I2=67.7%  

Favours experimental 50.2 20.5 1 Favours routine

 
 

Analysis 2.7.   Comparison 2 Later versus earlier initiation of dexamethasone
therapy, Outcome 7 Failure to extubate 3 days aOer initiation.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.7.1 Late versus moderate early initiation  

Papile 1998 189/189 166/182 100% 1.1[1.05,1.15]

Subtotal (95% CI) 189 182 100% 1.1[1.05,1.15]

Total events: 189 (Experimental regimen), 166 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.9(P<0.0001)  

   

Total (95% CI) 189 182 100% 1.1[1.05,1.15]

Total events: 189 (Experimental regimen), 166 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.9(P<0.0001)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 2.8.   Comparison 2 Later versus earlier initiation of dexamethasone
therapy, Outcome 8 Failure to extubate 7 days aOer initiation.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.8.1 Late versus moderate early initiation  

Papile 1998 186/189 152/189 100% 1.22[1.14,1.32]

Subtotal (95% CI) 189 189 100% 1.22[1.14,1.32]

Total events: 186 (Experimental regimen), 152 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=5.45(P<0.0001)  

   

Total (95% CI) 189 189 100% 1.22[1.14,1.32]

Total events: 186 (Experimental regimen), 152 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=5.45(P<0.0001)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.9.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 9 Days of mechanical ventilation.

Study or subgroup Experimen-
tal regimen

Routine regimen Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.9.1 Moderate early versus early initiation  

Merz 1999 15 25 (9) 15 15.3 (19.3) 100% 9.75[-1.01,20.51]

Subtotal *** 15   15   100% 9.75[-1.01,20.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.78(P=0.08)  

   

Total *** 15   15   100% 9.75[-1.01,20.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.78(P=0.08)  

Favours experimental 105-10 -5 0 Favours routine

 
 

Analysis 2.10.   Comparison 2 Later versus earlier initiation of dexamethasone therapy, Outcome 10 Hypertension.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.10.1 Late versus moderate early initiation  

Papile 1998 23/189 17/182 39.69% 1.3[0.72,2.36]

Subtotal (95% CI) 189 182 39.69% 1.3[0.72,2.36]

Total events: 23 (Experimental regimen), 17 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.87(P=0.38)  

   

2.10.2 Moderate early versus early initiation  

Bloomfield 1998 0/37 0/39   Not estimable

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Halliday 2001 22/150 25/135 60.31% 0.79[0.47,1.34]

Merz 1999 0/15 0/15   Not estimable

Subtotal (95% CI) 202 189 60.31% 0.79[0.47,1.34]

Total events: 22 (Experimental regimen), 25 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.87(P=0.38)  

   

Total (95% CI) 391 371 100% 0.99[0.67,1.47]

Total events: 45 (Experimental regimen), 42 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.52, df=1(P=0.22); I2=34.35%  

Test for overall effect: Z=0.03(P=0.98)  

Test for subgroup differences: Chi2=1.52, df=1 (P=0.22), I2=34.25%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.11.   Comparison 2 Later versus earlier initiation of dexamethasone therapy, Outcome 11 Hyperglycemia.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.11.1 Late versus moderate early initiation  

Papile 1998 37/189 54/182 38.46% 0.66[0.46,0.95]

Subtotal (95% CI) 189 182 38.46% 0.66[0.46,0.95]

Total events: 37 (Experimental regimen), 54 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.23(P=0.03)  

   

2.11.2 Moderate early versus early initiation  

Bloomfield 1998 8/21 5/19 3.67% 1.45[0.57,3.67]

Halliday 2001 47/150 72/135 52.98% 0.59[0.44,0.78]

Merz 1999 6/15 7/15 4.89% 0.86[0.38,1.95]

Subtotal (95% CI) 186 169 61.54% 0.66[0.51,0.85]

Total events: 61 (Experimental regimen), 84 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=3.77, df=2(P=0.15); I2=47.02%  

Test for overall effect: Z=3.17(P=0)  

   

Total (95% CI) 375 351 100% 0.66[0.53,0.82]

Total events: 98 (Experimental regimen), 138 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=3.77, df=3(P=0.29); I2=20.52%  

Test for overall effect: Z=3.85(P=0)  

Test for subgroup differences: Chi2=0, df=1 (P=1), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 2.12.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 12 Culture confirmed infection.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.12.1 Late versus moderate early initiation  

Papile 1998 72/189 103/182 70.87% 0.67[0.54,0.84]

Subtotal (95% CI) 189 182 70.87% 0.67[0.54,0.84]

Total events: 72 (Experimental regimen), 103 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.5(P=0)  

   

2.12.2 Moderate early versus early initiation  

Bloomfield 1998 1/39 1/37 0.69% 0.95[0.06,14.62]

Halliday 2001 52/150 40/135 28.44% 1.17[0.83,1.64]

Subtotal (95% CI) 189 172 29.13% 1.16[0.83,1.63]

Total events: 53 (Experimental regimen), 41 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.88); I2=0%  

Test for overall effect: Z=0.88(P=0.38)  

   

Total (95% CI) 378 354 100% 0.82[0.68,0.98]

Total events: 125 (Experimental regimen), 144 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=7.21, df=2(P=0.03); I2=72.26%  

Test for overall effect: Z=2.15(P=0.03)  

Test for subgroup differences: Chi2=7.06, df=1 (P=0.01), I2=85.84%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.13.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 13 Gastrointestinal hemorrhage.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.13.1 Late versus moderate early initiation  

Papile 1998 25/189 40/182 73.44% 0.6[0.38,0.95]

Subtotal (95% CI) 189 182 73.44% 0.6[0.38,0.95]

Total events: 25 (Experimental regimen), 40 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.18(P=0.03)  

   

2.13.2 Moderate early versus early initiation  

Bloomfield 1998 0/39 0/37   Not estimable

Halliday 2001 13/150 14/135 26.56% 0.84[0.41,1.71]

Merz 1999 0/15 0/15   Not estimable

Subtotal (95% CI) 204 187 26.56% 0.84[0.41,1.71]

Total events: 13 (Experimental regimen), 14 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.49(P=0.62)  

   

Total (95% CI) 393 369 100% 0.66[0.45,0.97]

Total events: 38 (Experimental regimen), 54 (Routine regimen)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=0.57, df=1(P=0.45); I2=0%  

Test for overall effect: Z=2.09(P=0.04)  

Test for subgroup differences: Chi2=0.57, df=1 (P=0.45), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.14.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 14 Gastrointestinal perforation.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.14.1 Moderate early versus early initiation  

Halliday 2001 5/150 6/135 100% 0.75[0.23,2.4]

Merz 1999 0/15 0/15   Not estimable

Subtotal (95% CI) 165 150 100% 0.75[0.23,2.4]

Total events: 5 (Experimental regimen), 6 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.48(P=0.63)  

   

Total (95% CI) 165 150 100% 0.75[0.23,2.4]

Total events: 5 (Experimental regimen), 6 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.48(P=0.63)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.15.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 15 Necrotizing enterocolitis.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.15.1 Late versus moderate early initiation  

Papile 1998 9/189 5/182 27.32% 1.73[0.59,5.07]

Subtotal (95% CI) 189 182 27.32% 1.73[0.59,5.07]

Total events: 9 (Experimental regimen), 5 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

   

2.15.2 Moderate early versus early initiation  

Bloomfield 1998 3/20 5/19 27.51% 0.57[0.16,2.06]

Halliday 2001 16/150 8/135 45.17% 1.8[0.8,4.07]

Merz 1999 0/15 0/15   Not estimable

Subtotal (95% CI) 185 169 72.68% 1.33[0.68,2.61]

Total events: 19 (Experimental regimen), 13 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.2, df=1(P=0.14); I2=54.47%  

Test for overall effect: Z=0.84(P=0.4)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 374 351 100% 1.44[0.82,2.55]

Total events: 28 (Experimental regimen), 18 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.4, df=2(P=0.3); I2=16.56%  

Test for overall effect: Z=1.27(P=0.21)  

Test for subgroup differences: Chi2=0.16, df=1 (P=0.69), I2=0%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.16.   Comparison 2 Later versus earlier initiation of dexamethasone
therapy, Outcome 16 Patent ductus arteriosus requiring therapy.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.16.1 Moderate early versus early initiation  

Halliday 2001 87/150 45/135 100% 1.74[1.32,2.29]

Subtotal (95% CI) 150 135 100% 1.74[1.32,2.29]

Total events: 87 (Experimental regimen), 45 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=3.95(P<0.0001)  

   

Total (95% CI) 150 135 100% 1.74[1.32,2.29]

Total events: 87 (Experimental regimen), 45 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=3.95(P<0.0001)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.17.   Comparison 2 Later versus earlier initiation of dexamethasone
therapy, Outcome 17 Intraventricular hemorrhage (> grade II).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.17.1 Moderate early versus early initiation  

Bloomfield 1998 5/39 2/37 100% 2.37[0.49,11.48]

Subtotal (95% CI) 39 37 100% 2.37[0.49,11.48]

Total events: 5 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

   

Total (95% CI) 39 37 100% 2.37[0.49,11.48]

Total events: 5 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 2.18.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 18 Open-label corticosteroids.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.18.1 Late versus moderate early initiation  

Papile 1998 30/189 21/182 97.6% 1.38[0.82,2.31]

Subtotal (95% CI) 189 182 97.6% 1.38[0.82,2.31]

Total events: 30 (Experimental regimen), 21 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.2(P=0.23)  

   

2.18.2 Moderate early versus early initiation  

Bloomfield 1998 0/39 0/37   Not estimable

Halliday 2001 8/150 0/135 2.4% 15.31[0.89,262.78]

Subtotal (95% CI) 189 172 2.4% 15.31[0.89,262.78]

Total events: 8 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.88(P=0.06)  

   

Total (95% CI) 378 354 100% 1.71[1.04,2.81]

Total events: 38 (Experimental regimen), 21 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.96, df=1(P=0.09); I2=66.21%  

Test for overall effect: Z=2.11(P=0.03)  

Test for subgroup differences: Chi2=2.67, df=1 (P=0.1), I2=62.56%  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.19.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 19 Retinopathy of prematurity (any).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.19.1 Moderate early versus early initiation  

Bloomfield 1998 2/20 1/19 2.79% 1.9[0.19,19.27]

Halliday 2001 29/150 34/135 97.21% 0.77[0.5,1.19]

Subtotal (95% CI) 170 154 100% 0.8[0.52,1.23]

Total events: 31 (Experimental regimen), 35 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.57, df=1(P=0.45); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

   

Total (95% CI) 170 154 100% 0.8[0.52,1.23]

Total events: 31 (Experimental regimen), 35 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.57, df=1(P=0.45); I2=0%  

Test for overall effect: Z=1.03(P=0.31)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 2.20.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 20 Severe retinopathy of prematurity.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.20.1 Moderate early versus early initiation  

Bloomfield 1998 1/39 2/37 24.68% 0.47[0.04,5.01]

Halliday 2001 10/150 5/135 63.29% 1.8[0.63,5.13]

Merz 1999 2/15 1/15 12.03% 2[0.2,19.78]

Subtotal (95% CI) 204 187 100% 1.5[0.63,3.53]

Total events: 13 (Experimental regimen), 8 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.09, df=2(P=0.58); I2=0%  

Test for overall effect: Z=0.92(P=0.36)  

   

Total (95% CI) 204 187 100% 1.5[0.63,3.53]

Total events: 13 (Experimental regimen), 8 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.09, df=2(P=0.58); I2=0%  

Test for overall effect: Z=0.92(P=0.36)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.21.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 21 Cerebral palsy in survivors assessed.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.21.1 Moderate early versus early initiation  

Halliday 2001 6/37 2/24 100% 1.95[0.43,8.86]

Subtotal (95% CI) 37 24 100% 1.95[0.43,8.86]

Total events: 6 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.86(P=0.39)  

   

Total (95% CI) 37 24 100% 1.95[0.43,8.86]

Total events: 6 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.86(P=0.39)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.22.   Comparison 2 Later versus earlier initiation of
dexamethasone therapy, Outcome 22 Death or cerebral palsy.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.22.1 Moderate early versus early initiation  

Halliday 2001 24/52 14/34 100% 1.12[0.68,1.84]

Subtotal (95% CI) 52 34 100% 1.12[0.68,1.84]

Total events: 24 (Experimental regimen), 14 (Routine regimen)  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

   

Total (95% CI) 52 34 100% 1.12[0.68,1.84]

Total events: 24 (Experimental regimen), 14 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.23.   Comparison 2 Later versus earlier initiation
of dexamethasone therapy, Outcome 23 Severe blindness.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.23.1 Moderate early versus early initiation  

Halliday 2001 0/37 0/24   Not estimable

Subtotal (95% CI) 37 24 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 37 24 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 2.24.   Comparison 2 Later versus earlier initiation of dexamethasone therapy, Outcome
24 Abnormal neurodevelopmental outcome in survivors assessed (various definitions).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.24.1 Moderate early versus early initiation  

Bloomfield 1998 17/32 15/32 75.62% 1.13[0.69,1.85]

Halliday 2001 5/55 4/36 24.38% 0.82[0.24,2.84]

Subtotal (95% CI) 87 68 100% 1.06[0.66,1.69]

Total events: 22 (Experimental regimen), 19 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.24, df=1(P=0.62); I2=0%  

Test for overall effect: Z=0.23(P=0.82)  

   

Total (95% CI) 87 68 100% 1.06[0.66,1.69]

Total events: 22 (Experimental regimen), 19 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.24, df=1(P=0.62); I2=0%  

Test for overall effect: Z=0.23(P=0.82)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 2.25.   Comparison 2 Later versus earlier initiation of dexamethasone therapy,
Outcome 25 Death or abnormal neurodevelopmental outcome (various definitions).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.25.1 Moderate early versus early  

Bloomfield 1998 17/37 22/39 52.55% 0.81[0.52,1.27]

Halliday 2001 23/55 16/36 47.45% 0.94[0.58,1.52]

Subtotal (95% CI) 92 75 100% 0.87[0.63,1.21]

Total events: 40 (Experimental regimen), 38 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.19, df=1(P=0.67); I2=0%  

Test for overall effect: Z=0.8(P=0.42)  

   

Total (95% CI) 92 75 100% 0.87[0.63,1.21]

Total events: 40 (Experimental regimen), 38 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.19, df=1(P=0.67); I2=0%  

Test for overall effect: Z=0.8(P=0.42)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Comparison 3.   Pulse versus continuous dexamethasone therapy

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Death or bronchopulmonary dys-
plasia at 36 weeks PMA

2 197 Risk Ratio (M-H, Fixed, 95%
CI)

1.38 [1.02, 1.88]

2 Mortality at 28 days PNA 1 76 Risk Ratio (M-H, Fixed, 95%
CI)

2.85 [0.31, 26.15]

3 Mortality at 36 weeks PMA 2 197 Risk Ratio (M-H, Fixed, 95%
CI)

2.04 [0.72, 5.78]

4 Mortality at hospital discharge 2 197 Risk Ratio (M-H, Fixed, 95%
CI)

2.04 [0.72, 5.78]

5 Bronchopulmonary dysplasia at
28 days PNA

1 76 Risk Ratio (M-H, Fixed, 95%
CI)

1.40 [0.92, 2.13]

6 Bronchopulmonary dysplasia at
36 weeks PMA

2 197 Risk Ratio (M-H, Fixed, 95%
CI)

1.29 [0.90, 1.83]

7 Hypertension 2 197 Risk Ratio (M-H, Fixed, 95%
CI)

0.50 [0.20, 1.23]

8 Hyperglycemia 2 160 Risk Ratio (M-H, Fixed, 95%
CI)

1.08 [0.71, 1.65]

9 Culture confirmed infection 1 121 Risk Ratio (M-H, Fixed, 95%
CI)

1.32 [0.87, 2.01]

Systemic corticosteroid regimens for prevention of bronchopulmonary dysplasia in preterm infants (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

76



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10 Clinical suspected infection 1 121 Risk Ratio (M-H, Fixed, 95%
CI)

1.21 [0.70, 2.10]

11 Gastrointestinal hemorrhage 2 197 Risk Ratio (M-H, Fixed, 95%
CI)

0.65 [0.25, 1.68]

12 Necrotizing enterocolitis 2 160 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.33, 1.83]

13 Intraventricular hemorrhage (>
grade II)

1 76 Risk Ratio (M-H, Fixed, 95%
CI)

2.37 [0.49, 11.48]

14 Open-label corticosteroids 2 197 Risk Ratio (M-H, Fixed, 95%
CI)

0.97 [0.64, 1.47]

15 Retinopathy of prematurity (any) 1 39 Risk Ratio (M-H, Fixed, 95%
CI)

0.53 [0.05, 5.34]

16 Severe retinopathy of prematuri-
ty

1 121 Risk Ratio (M-H, Fixed, 95%
CI)

0.24 [0.05, 1.07]

17 Abnormal neurodevelopmental
outcome in survivors assessed (vari-
ous definitions)

1 64 Risk Ratio (M-H, Fixed, 95%
CI)

0.88 [0.54, 1.44]

18 Death or abnormal neurodevel-
opmental outcome (various defini-
tions)

1 76 Risk Ratio (M-H, Fixed, 95%
CI)

1.23 [0.79, 1.92]

 
 

Analysis 3.1.   Comparison 3 Pulse versus continuous dexamethasone
therapy, Outcome 1 Death or bronchopulmonary dysplasia at 36 weeks PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 34/58 26/63 65.13% 1.42[0.99,2.05]

Bloomfield 1998 18/39 13/37 34.87% 1.31[0.76,2.29]

   

Total (95% CI) 97 100 100% 1.38[1.02,1.88]

Total events: 52 (Experimental regimen), 39 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=2.08(P=0.04)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 3.2.   Comparison 3 Pulse versus continuous dexamethasone therapy, Outcome 2 Mortality at 28 days PNA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 3/39 1/37 100% 2.85[0.31,26.15]

   

Total (95% CI) 39 37 100% 2.85[0.31,26.15]

Total events: 3 (Experimental regimen), 1 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.92(P=0.36)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.3.   Comparison 3 Pulse versus continuous
dexamethasone therapy, Outcome 3 Mortality at 36 weeks PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 5/58 3/63 58.35% 1.81[0.45,7.24]

Bloomfield 1998 5/39 2/37 41.65% 2.37[0.49,11.48]

   

Total (95% CI) 97 100 100% 2.04[0.72,5.78]

Total events: 10 (Experimental regimen), 5 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.8); I2=0%  

Test for overall effect: Z=1.35(P=0.18)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.4.   Comparison 3 Pulse versus continuous
dexamethasone therapy, Outcome 4 Mortality at hospital discharge.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 5/58 3/63 58.35% 1.81[0.45,7.24]

Bloomfield 1998 5/39 2/37 41.65% 2.37[0.49,11.48]

   

Total (95% CI) 97 100 100% 2.04[0.72,5.78]

Total events: 10 (Experimental regimen), 5 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.8); I2=0%  

Test for overall effect: Z=1.35(P=0.18)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 3.5.   Comparison 3 Pulse versus continuous dexamethasone
therapy, Outcome 5 Bronchopulmonary dysplasia at 28 days PNA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 25/39 17/37 100% 1.4[0.92,2.13]

   

Total (95% CI) 39 37 100% 1.4[0.92,2.13]

Total events: 25 (Experimental regimen), 17 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.55(P=0.12)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.6.   Comparison 3 Pulse versus continuous dexamethasone
therapy, Outcome 6 Bronchopulmonary dysplasia at 36 weeks PMA.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 29/58 23/63 66.14% 1.37[0.9,2.07]

Bloomfield 1998 13/39 11/37 33.86% 1.12[0.58,2.18]

   

Total (95% CI) 97 100 100% 1.29[0.9,1.83]

Total events: 42 (Experimental regimen), 34 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=0.25, df=1(P=0.62); I2=0%  

Test for overall effect: Z=1.39(P=0.16)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.7.   Comparison 3 Pulse versus continuous dexamethasone therapy, Outcome 7 Hypertension.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 6/58 13/63 100% 0.5[0.2,1.23]

Bloomfield 1998 0/39 0/37   Not estimable

   

Total (95% CI) 97 100 100% 0.5[0.2,1.23]

Total events: 6 (Experimental regimen), 13 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.51(P=0.13)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 3.8.   Comparison 3 Pulse versus continuous dexamethasone therapy, Outcome 8 Hyperglycemia.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 23/58 20/63 71.1% 1.25[0.77,2.02]

Bloomfield 1998 5/19 8/20 28.9% 0.66[0.26,1.66]

   

Total (95% CI) 77 83 100% 1.08[0.71,1.65]

Total events: 28 (Experimental regimen), 28 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=1.46, df=1(P=0.23); I2=31.33%  

Test for overall effect: Z=0.35(P=0.73)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.9.   Comparison 3 Pulse versus continuous
dexamethasone therapy, Outcome 9 Culture confirmed infection.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 28/58 23/63 100% 1.32[0.87,2.01]

   

Total (95% CI) 58 63 100% 1.32[0.87,2.01]

Total events: 28 (Experimental regimen), 23 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.3(P=0.19)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.10.   Comparison 3 Pulse versus continuous
dexamethasone therapy, Outcome 10 Clinical suspected infection.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 19/58 17/63 100% 1.21[0.7,2.1]

   

Total (95% CI) 58 63 100% 1.21[0.7,2.1]

Total events: 19 (Experimental regimen), 17 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Systemic corticosteroid regimens for prevention of bronchopulmonary dysplasia in preterm infants (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

80



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 3.11.   Comparison 3 Pulse versus continuous
dexamethasone therapy, Outcome 11 Gastrointestinal hemorrhage.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 6/58 10/63 100% 0.65[0.25,1.68]

Bloomfield 1998 0/39 0/37   Not estimable

   

Total (95% CI) 97 100 100% 0.65[0.25,1.68]

Total events: 6 (Experimental regimen), 10 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.89(P=0.38)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.12.   Comparison 3 Pulse versus continuous
dexamethasone therapy, Outcome 12 Necrotizing enterocolitis.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 3/58 8/63 72.4% 0.41[0.11,1.46]

Bloomfield 1998 5/19 3/20 27.6% 1.75[0.48,6.35]

   

Total (95% CI) 77 83 100% 0.78[0.33,1.83]

Total events: 8 (Experimental regimen), 11 (Routine regimen)  

Heterogeneity: Tau2=0; Chi2=2.52, df=1(P=0.11); I2=60.3%  

Test for overall effect: Z=0.57(P=0.57)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.13.   Comparison 3 Pulse versus continuous dexamethasone
therapy, Outcome 13 Intraventricular hemorrhage (> grade II).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 5/39 2/37 100% 2.37[0.49,11.48]

   

Total (95% CI) 39 37 100% 2.37[0.49,11.48]

Total events: 5 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 3.14.   Comparison 3 Pulse versus continuous
dexamethasone therapy, Outcome 14 Open-label corticosteroids.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 24/58 27/63 100% 0.97[0.64,1.47]

Bloomfield 1998 0/39 0/37   Not estimable

   

Total (95% CI) 97 100 100% 0.97[0.64,1.47]

Total events: 24 (Experimental regimen), 27 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.16(P=0.87)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.15.   Comparison 3 Pulse versus continuous dexamethasone
therapy, Outcome 15 Retinopathy of prematurity (any).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 1/19 2/20 100% 0.53[0.05,5.34]

   

Total (95% CI) 19 20 100% 0.53[0.05,5.34]

Total events: 1 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.16.   Comparison 3 Pulse versus continuous dexamethasone
therapy, Outcome 16 Severe retinopathy of prematurity.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Barkemeyer 2000 2/58 9/63 100% 0.24[0.05,1.07]

   

Total (95% CI) 58 63 100% 0.24[0.05,1.07]

Total events: 2 (Experimental regimen), 9 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.87(P=0.06)  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 3.17.   Comparison 3 Pulse versus continuous dexamethasone therapy, Outcome
17 Abnormal neurodevelopmental outcome in survivors assessed (various definitions).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 15/32 17/32 100% 0.88[0.54,1.44]

   

Total (95% CI) 32 32 100% 0.88[0.54,1.44]

Total events: 15 (Experimental regimen), 17 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.5(P=0.62)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 3.18.   Comparison 3 Pulse versus continuous dexamethasone therapy,
Outcome 18 Death or abnormal neurodevelopmental outcome (various definitions).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 22/39 17/37 100% 1.23[0.79,1.92]

   

Total (95% CI) 39 37 100% 1.23[0.79,1.92]

Total events: 22 (Experimental regimen), 17 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.9(P=0.37)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Comparison 4.   Individual tailored versus continuous tapered dexamethasone regimen

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Death or bronchopulmonary dys-
plasia at 36 weeks PMA

2 109 Risk Ratio (M-H, Fixed, 95% CI) 1.17 [0.83, 1.66]

2 Mortality at 28 days PNA 2 109 Risk Ratio (M-H, Fixed, 95% CI) 2.83 [0.60, 13.32]

3 Mortality at 36 weeks PMA 2 109 Risk Ratio (M-H, Fixed, 95% CI) 1.42 [0.55, 3.64]

4 Mortality at hospital discharge 2 109 Risk Ratio (M-H, Fixed, 95% CI) 1.57 [0.63, 3.92]

5 Bronchopulmonary dysplasia at
28 days PNA

2 109 Risk Ratio (M-H, Fixed, 95% CI) 1.15 [0.88, 1.50]

6 Bronchopulmonary dysplasia at
36 weeks PMA

2 109 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.68, 1.76]

7 Hypertension 1 76 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Hyperglycemia 1 39 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.26, 1.66]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

9 Days of mechanical ventilation 1 33 Mean Difference (IV, Fixed, 95%
CI)

7.5 [2.20, 12.80]

10 Culture confirmed infection 1 33 Risk Ratio (M-H, Fixed, 95% CI) 2.83 [0.12, 64.89]

11 Gastrointestinal hemorrhage 1 76 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

12 Necrotizing enterocolitis 1 39 Risk Ratio (M-H, Fixed, 95% CI) 1.75 [0.48, 6.35]

13 Intraventricular hemorrhage (>
grade II)

2 109 Risk Ratio (M-H, Fixed, 95% CI) 1.70 [0.62, 4.68]

14 Open-label corticosteroids 1 76 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

15 Retinopathy of prematurity (any) 1 39 Risk Ratio (M-H, Fixed, 95% CI) 0.53 [0.05, 5.34]

16 Abnormal neurodevelopmental
outcome in survivors assessed (vari-
ous definitions)

2 87 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.57, 1.40]

17 Death or abnormal neurodevel-
opmental outcome (various defini-
tions)

2 109 Risk Ratio (M-H, Fixed, 95% CI) 1.17 [0.81, 1.70]

 
 

Analysis 4.1.   Comparison 4 Individual tailored versus continuous tapered dexamethasone
regimen, Outcome 1 Death or bronchopulmonary dysplasia at 36 weeks PMA.

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 18/39 13/37 51.9% 1.31[0.76,2.29]

Odd 2004 13/17 12/16 48.1% 1.02[0.69,1.5]

   

Total (95% CI) 56 53 100% 1.17[0.83,1.66]

Total events: 31 (Expiremental regimen), 25 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0.66, df=1(P=0.42); I2=0%  

Test for overall effect: Z=0.89(P=0.37)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.2.   Comparison 4 Individual tailored versus continuous
tapered dexamethasone regimen, Outcome 2 Mortality at 28 days PNA.

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 3/39 1/37 49.9% 2.85[0.31,26.15]

Odd 2004 3/17 1/16 50.1% 2.82[0.33,24.43]

   

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 56 53 100% 2.83[0.6,13.32]

Total events: 6 (Expiremental regimen), 2 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=1.32(P=0.19)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.3.   Comparison 4 Individual tailored versus continuous
tapered dexamethasone regimen, Outcome 3 Mortality at 36 weeks PMA.

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 5/39 2/37 33.25% 2.37[0.49,11.48]

Odd 2004 4/17 4/16 66.75% 0.94[0.28,3.14]

   

Total (95% CI) 56 53 100% 1.42[0.55,3.64]

Total events: 9 (Expiremental regimen), 6 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0.85, df=1(P=0.36); I2=0%  

Test for overall effect: Z=0.72(P=0.47)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.4.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 4 Mortality at hospital discharge.

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 5/39 2/37 33.25% 2.37[0.49,11.48]

Odd 2004 5/17 4/16 66.75% 1.18[0.38,3.62]

   

Total (95% CI) 56 53 100% 1.57[0.63,3.92]

Total events: 10 (Expiremental regimen), 6 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0.52, df=1(P=0.47); I2=0%  

Test for overall effect: Z=0.97(P=0.33)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.5.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 5 Bronchopulmonary dysplasia at 28 days PNA.

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 25/39 17/37 53.03% 1.4[0.92,2.13]

Odd 2004 14/17 15/16 46.97% 0.88[0.68,1.13]

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 56 53 100% 1.15[0.88,1.5]

Total events: 39 (Expiremental regimen), 32 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=5.19, df=1(P=0.02); I2=80.72%  

Test for overall effect: Z=1.04(P=0.3)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.6.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 6 Bronchopulmonary dysplasia at 36 weeks PMA.

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 13/39 11/37 57.8% 1.12[0.58,2.18]

Odd 2004 9/17 8/16 42.2% 1.06[0.55,2.06]

   

Total (95% CI) 56 53 100% 1.09[0.68,1.76]

Total events: 22 (Expiremental regimen), 19 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.9); I2=0%  

Test for overall effect: Z=0.37(P=0.71)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.7.   Comparison 4 Individual tailored versus continuous
tapered dexamethasone regimen, Outcome 7 Hypertension.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 0/39 0/37   Not estimable

   

Total (95% CI) 39 37 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.8.   Comparison 4 Individual tailored versus continuous
tapered dexamethasone regimen, Outcome 8 Hyperglycemia.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 5/19 8/20 100% 0.66[0.26,1.66]

   

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 19 20 100% 0.66[0.26,1.66]

Total events: 5 (Experimental regimen), 8 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.89(P=0.37)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.9.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 9 Days of mechanical ventilation.

Study or subgroup Expiremen-
tal regimen

Standard regimen Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Odd 2004 17 27.8 (9.8) 16 20.3 (5.3) 100% 7.5[2.2,12.8]

   

Total *** 17   16   100% 7.5[2.2,12.8]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.77(P=0.01)  

Favours experimental 2010-20 -10 0 Favours routine

 
 

Analysis 4.10.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 10 Culture confirmed infection.

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Odd 2004 1/17 0/16 100% 2.83[0.12,64.89]

   

Total (95% CI) 17 16 100% 2.83[0.12,64.89]

Total events: 1 (Expiremental regimen), 0 (Standard regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.65(P=0.51)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.11.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 11 Gastrointestinal hemorrhage.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 0/39 0/37   Not estimable

   

Total (95% CI) 39 37 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine
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Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.12.   Comparison 4 Individual tailored versus continuous
tapered dexamethasone regimen, Outcome 12 Necrotizing enterocolitis.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 5/19 3/20 100% 1.75[0.48,6.35]

   

Total (95% CI) 19 20 100% 1.75[0.48,6.35]

Total events: 5 (Experimental regimen), 3 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.86(P=0.39)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.13.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 13 Intraventricular hemorrhage (> grade II).

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 5/39 2/37 39.91% 2.37[0.49,11.48]

Odd 2004 4/17 3/16 60.09% 1.25[0.33,4.76]

   

Total (95% CI) 56 53 100% 1.7[0.62,4.68]

Total events: 9 (Expiremental regimen), 5 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0.37, df=1(P=0.54); I2=0%  

Test for overall effect: Z=1.03(P=0.3)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.14.   Comparison 4 Individual tailored versus continuous
tapered dexamethasone regimen, Outcome 14 Open-label corticosteroids.

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 0/39 0/37   Not estimable

   

Total (95% CI) 39 37 Not estimable

Total events: 0 (Experimental regimen), 0 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours experimental 1000.01 100.1 1 Favours routine
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Analysis 4.15.   Comparison 4 Individual tailored versus continuous tapered
dexamethasone regimen, Outcome 15 Retinopathy of prematurity (any).

Study or subgroup Experimen-
tal regimen

Routine
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 1/19 2/20 100% 0.53[0.05,5.34]

   

Total (95% CI) 19 20 100% 0.53[0.05,5.34]

Total events: 1 (Experimental regimen), 2 (Routine regimen)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.16.   Comparison 4 Individual tailored versus continuous tapered dexamethasone regimen,
Outcome 16 Abnormal neurodevelopmental outcome in survivors assessed (various definitions).

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 15/32 17/32 80.29% 0.88[0.54,1.44]

Odd 2004 4/12 4/11 19.71% 0.92[0.3,2.81]

   

Total (95% CI) 44 43 100% 0.89[0.57,1.4]

Total events: 19 (Expiremental regimen), 21 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=0.51(P=0.61)  

Favours experimental 1000.01 100.1 1 Favours routine

 
 

Analysis 4.17.   Comparison 4 Individual tailored versus continuous tapered dexamethasone
regimen, Outcome 17 Death or abnormal neurodevelopmental outcome (various definitions).

Study or subgroup Expiremen-
tal regimen

Standard
regimen

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Bloomfield 1998 22/39 17/37 67.92% 1.23[0.79,1.92]

Odd 2004 9/17 8/16 32.08% 1.06[0.55,2.06]

   

Total (95% CI) 56 53 100% 1.17[0.81,1.7]

Total events: 31 (Expiremental regimen), 25 (Standard regimen)  

Heterogeneity: Tau2=0; Chi2=0.13, df=1(P=0.72); I2=0%  

Test for overall effect: Z=0.85(P=0.4)  

Favours experimental 1000.01 100.1 1 Favours routine
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  Alloca-
tion arm

Pa-
tients
(N)

BWa (grams) GAb (weeks) ANSc

(%)
SFd

(%)
SDa

(mg/
kg/d)

CDb

(mg/
kg)

Mean
Age Initi-
ation

TDc

(days)
LRGd

(%)

Entry FiO2
(%)

Entry
MAP

(cmH20)

Lower cumulative dosage (experimental arm) versus higher cumulative dosage (control arm)    

High 13 818 ± 145 26 ± 2 38 0 0.5 7.9 42 0 0.60 ± 0.27 1.02 ±
0.59

Cum-
mings

Moder-
ate

12 810 ± 208 26 ± 2 25 0 0.5 3.0

14

18 0 0.51 ± 0.23 0.86 ±
0.26

High 16 741 ± 142 25.5 ± 1.7 62 100 0.5 4.1 21 0 0.61 ± 26.9De-
Marti-
ni Moder-

ate
14 848 ± 224 26.4 ± 1.6 64 100 0.5 2.7

?

7 0 0.60 ± 25.2

?

High 28 747 ± 129 25.0 ± 1.1 60 0.5 7.9 14 ± 4 42 0 0.72 ± 0.12 10.2 ±
2.0

Marr

Moder-
ate

28 790 ± 169 25.2 ± 1.1 64

?

0.5 ? 13 ± 4 9 37 0.77 ± 0.16 10.4 ±
1.7

Moder-
ate

9e 767 ± 149 25.8 ± 0.9 75 100 0.5 2.7 14.8 ±
6.5

7 88 0.57 ± 0.08Malloy

Low 8 773 ± 182 26.1 ± 1.8 63 100 0.08 0.6 16.8 ±
5.7

7 50 0.52 ± 0.16

?

Moder-
ate

23 932 ± 182 27.1 ± 1.8 52 87 0.5 2.4 11.5 ±
2.2

7 22 0.43 ± 0.11 7.8 ±
2.2

Du-
rand

Low 24 858 ± 186 26.9 ± 1.6 50 88 0.2 1.0 11.3 ±
2.7

7 29 0.41 ± 0.10 7.0 ±
1.2

Moder-
ate

29 839 ± 229 26.1 ± 2.0 34 97 0.5 2.4 10.7 ±
3.7

7 55 0.44 ± 0.13 6.8 ±
1.8

McEvoy

Low 33 830 ± 248 26.3 ± 1.8 48 82 0.2 1.0 11.6 ±
4.3

7 39 0.42 ± 0.13 7.4 ±
2.2

Table 1.   Patient characteristics of individual trials 
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1

Moder-
ate

15 850 ± 290 27 ± 2 67 0.4 1.9e 7 67Ra-
manathan

Low 13 817 ± 186 27 ± 2

?

62 0.2 1.0e

10 to 14

7 54

? ?

Moder-
ate

17 821 ± 160 25.4 ± 0.9 0.5 ? 7 ?da Sil-
va

Low 21 851 ± 465 25.7 ± 1.8

? ?

0.1 0.7

?

7  

? ?

Later initiation (experimental arm) versus earlier (control arm)    

ME 182 808 ± 187 25.7 ± 1.9 29 91 14 12 0.54 ± 0.18 8 ± 2Papile

L 189 801 ± 182 25.6 ± 1.6 27 89

0.5 3.7

28

14

16 0.54 ± 0.19 8 ± 2

E 15 980 (710 to
1250)

27 (25 to 29) 87 87 7 0 0.3 (0.25 to
0.5)

Merz

ME 15 938 (680 to
1250)

27.5 (24 to 29) 73 73

0.5 3.1

14

16

0 0.3 (0.25 to
0.55)

?

E 135 1017 ± 290 27.4 ± 1.9 61 95 3Halli-
day

ME 150 1007 ± 283 27.1 ± 1.9 55 92

0.5 2.7

16

12 ? ? ?

Pulse dosage regimen (experimental arm) versus continuous dosage regimen (control arm)    

Pulse/Ef 39 776 ± 25 25.8 ± 0.3 95 ? 0.5 5.3
(1.5 to
11.8)

7 34 (11
to 73)

? 0.30 ± 0.02 8.0 ±
0.3

Bloom-
field

Cont/ME 37 793 ± 28 25.8 ± 0.3 73   0.5 7.1 (4.5
to 7.6)

14 42 (42
to 51)

  0.30 ± 0.01 7.8 ±
0.3

Pulse 58 816 26.1 84 92 41Barke-
meyer

Cont 63 842 26.2 78 88

0.5 4.5 7 to 21 23

36

? ?

Individualized tailored (experimental arm) versus standard dosage regimen (control arm)    

Table 1.   Patient characteristics of individual trials  (Continued)
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9
2

Indiv 17 669 ± 113 24 (23 to 27) ? ? 0.5 3.8 (2.0
to 5.7)

12 (7 to
16)

42 (5 to
73)

  0.40 (0.25 to
1.0)

9 (7 to
14)

Odd

Cont 16 720 ± 130 24 (23 to 26)     0.5 7.9 10 (7 to
23)

42   0.40 (0.21 to
1.0)

9 (7 to
13)

Table 1.   Patient characteristics of individual trials  (Continued)

a BW: Birth weight (grams ± SD); b GA: Gestational age (weeks ± SD); c ANS: antenatal steroids; d SF: surfactant;e Including 1 patient in high dose group who died on the second

day of treatment, a SD: Starting dose (mg/kg/day); b CD: Cumulative dose; c TD: Total days of therapy; d LRG: Late rescue treatment with corticosteroids; e Estimated cumulative

dose based on abstract data; f Bloomfield not only pulse versus continuous comparison, but also in early versus later initiation; E: Early initiation (≤ 7 days' PNA); ME: Moderately
early initiation (7 to 14 days' PNA); L: Late initiation (> 14 days' PNA); Pulse: Pulse dosage regimen; Cont: Continuous tapered dosage regimen; Indiv: Individual tailored regimen.
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A P P E N D I C E S

Appendix 1. Standard search methodology

PubMed: ((infant, newborn[MeSH] OR newborn OR neonate OR neonatal OR premature OR low birth weight OR VLBW OR LBW or infan* or
neonat*) AND (randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized [tiab] OR placebo [tiab] OR drug therapy [sh]
OR randomly [tiab] OR trial [tiab] OR groups [tiab]) NOT (animals [mh] NOT humans [mh]))

Embase: (infant, newborn or newborn or neonate or neonatal or premature or very low birth weight or low birth weight or VLBW or LBW
or Newborn or infan* or neonat*) AND (human not animal) AND (randomized controlled trial or controlled clinical trial or randomized or
placebo or clinical trials as topic or randomly or trial or clinical trial)

CINAHL: (infant, newborn OR newborn OR neonate OR neonatal OR premature OR low birth weight OR VLBW OR LBW or Newborn or infan*
or neonat*) AND (randomized controlled trial OR controlled clinical trial OR randomized OR placebo OR clinical trials as topic OR randomly
OR trial OR PT clinical trial)

Cochrane Library: (infant or newborn or neonate or neonatal or premature or preterm or very low birth weight or low birth weight or
VLBW or LBW)

Appendix 2. Risk of bias tool

The following issues were evaluated and entered into the risk of bias table:

• Adequate sequence generation? For each included study, we categorized the risk of selection bias as

• low risk - adequate (any truly random process, e.g. random number table; computer random number generator

• high risk - inadequate (any non-random process, e.g. odd or even date of birth; hospital or clinic record number)

• unclear risk - no or unclear information provided.

• Allocation concealment? For each included study, we categorized the risk of bias regarding allocation concealment as

• low risk - adequate (e.g. telephone or central randomizations; consecutively numbered sealed opaque envelopes);

• high risk - inadequate (open random allocation; unsealed or non-opaque envelopes, alternation; date of birth);

• unclear risk - no or unclear information provided.

• Blinding?
* Performance bias? For each included study, we categorized the methods used to blind study personnel from knowledge of which

intervention a participant received (as our study population consists of neonates, they are all blinded to the study intervention).
□ low risk - adequate for personnel (a placebo that could not be distinguished from the active drug was used in the control group);

□ high risk - inadequate - personnel aware of group assignment;

□ unclear risk - no or unclear information provide.

• Detection bias? For each included study, we categorized the methods used to blind outcome assessors from knowledge of which
intervention a participant received. Blinding was assessed separately for di!erent outcomes or classes of outcomes. We categorized
the methods used with regards to detection bias as:

• low risk - adequate; follow-up was performed with assessors blinded to group assignment;

• high risk - inadequate; assessors at follow-up were aware of group assignment;

• unclear risk - no or unclear information provided.

• Incomplete data addressed (attrition bias)? For each included study and for each outcome, we described the completeness of data
including attrition and exclusions from the analysis. We noted whether attrition and exclusions were reported, the numbers included
in the analysis at each stage (compared with the total randomized participants), reasons for attrition or exclusion where reported, and
whether missing data were balanced across groups or were related to outcomes. Where su!icient information is reported or supplied
by the trial authors, we re-included missing data in the analyses. We categorized the methods with respect to the risk attrition bias as:
* low risk - adequate (< 10% missing data);

* high risk - inadequate (>10% missing data);

* unclear risk - no or unclear information provided
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• Free of selective reporting (reporting bias)? For each included study, we investigated the risk of selective outcome reporting bias and
what we found. We assessed the methods as:
* low risk - adequate (where it is clear that all of the study's pre-specified outcomes and all expected outcomes of interest to the review

have been reported);

* high risk - inadequate (where not all the study's pre-specified outcomes have been reported; one or more reported primary outcomes
were not pre-specified; outcomes of interest were reported incompletely and so cannot be used; study failed to include results of a
key outcome that would have been expected to have been reported);

* unclear risk - no or unclear information provided (the study protocol was not available).

• Free of other bias? For each included study, we described any important concerns we had about other possible sources of bias (e.g.
whether there was a potential source of bias related to the specific study design or whether the trial was stopped early due to some
data-dependent process). We assessed whether each study was free of other problems that could put it at risk of bias as:
* low risk - no concerns of other bias raised;

* high risk - concerns raised about multiple looks at the data with the results made known to the investigators, di!erence in number
of patients enrolled in abstract and final publications of the paper;

* unclear - concerns raised about potential sources of bias that could not be verified by contacting the authors

Overall risk of bias

Explicit judgments were made about whether studies are at high risk of bias, according to the criteria given in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). The magnitude and direction of the bias was assessed and the possible impact on the
findings. The impact of the level of bias was explored through undertaking sensitivity analyses - see Sensitivity analysis. If necessary, the
original investigators were asked to provide additional information.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

A post hoc decision was made to include the trial by Bloomfield 1998 in three comparisons: the comparison of postponing initiation
of therapy, the comparison of pulse dose administration, and the individually tailored regimen comparison. This trial allocated infants
to a group initiating pulse therapy starting at early initiation, comparing it to a group treated with a continuous tapering dose started
moderately early. Furthermore, the infants allocated to the early initiation received a pulse dose during three days which was repeated
every 10 days until ventilation or supplemental oxygen was no longer required for that participant. Therefore, it was also suitable for the
individually tailored comparison. Furthermore, although not mentioned in the protocol, the quality of evidence was assessed for the main
comparisons at the outcome level using the GRADE approach.
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N O T E S

Part of this systematic review on one of the comparisons has been published before (Onland 2008).

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Bronchopulmonary Dysplasia  [etiology]  [*prevention & control];  Cerebral Palsy  [chemically induced]  [epidemiology];  Child
Development  [drug e!ects];  Dexamethasone  [*administration & dosage]  [adverse e!ects];  Drug Administration Schedule; 
Glucocorticoids  [*administration & dosage]  [adverse e!ects];  Infant Mortality;  Infant, Premature;  Infant, Very Low Birth Weight; 
Neurodevelopmental Disorders  [*chemically induced]  [epidemiology];  Respiration, Artificial  [statistics & numerical data];  Salvage
Therapy;  Vision Disorders  [chemically induced]  [epidemiology]

MeSH check words

Humans; Infant; Infant, Newborn
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