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ABSTRACT
Introduction: The paper aimed to evaluate the efficacy of different therapies in 

improving survival among preterm infants.
Materials and Methods: PubMed and Embase were searched from inception to 

2017. We assessed studies for eligibility and extracted data. A Bayesian random-
effects model was used to evaluate different therapies combined direct comparisons 
with indirect evidence. Consistency analysis was achieved using node-splitting plots. 
Surface under the cumulative ranking curve (SUCRA) was calculated to rank different 
therapies. Rankings of the competing therapies were also performed.

Results: A total of 42 randomized controlled trials (RCTs) were included for 
the network meta-analysis. Forest plots demonstrated that dexamethasone (OR = 
10.13, 95% CrI: 5.11 to 17.89) and vitamin A (OR = 28.44, 95% CrI: 14.66 to 42.11)
is superior to placebo in duration of oxygen supplementation while vitamin A (OR 
= −29.76, 95% CrI: −57.66 to −1.75) is inferior to placebo with regard to duration 
of hospitalization. Also, dexamethasone (OR = 0.42, 95% CrI: 0.24 to 0.68) showed 
lower incidence rate of BPD.

SUCRA results showed the superiority of Budesonide based on primary efficacy 
outcomes. In addition, dexamethasone also showed high efficacy ranking in 
duration of ventilation, duration of oxygen supplementation, and occurrence of BPD. 
Hydrocortisone was effective in reducing neonatal mortality. No significant difference 
was found among these drugs.

Conclusions: No significant heterogeneity was found among these drugs. In 
general, budesonide might have the potential to be the optimal drug for its efficacy 
in reducing neonatal mortality and BPD, the two most essential outcome measures. 
Dexamethasone might be the suboptimal drug.

INTRODUCTION

In resource poor countries it is important to use 
scares resources on the treatments that are most likely to 
have the greatest benefit. Worldwide neonatal mortality 
and morbidity are too high, according to the statistical 
research, 2.9 million newborn babies died within 
28 days in 2012 [1]. The perinatal mortality in developing 
countries like Pakistan was four times higher than in 
developed countries [2].

There are three main causes accounting for most of 
the neonatal mortalities: preterm birth, bronchopulmonary 
dysplasia (BPD), and birth defects. The chance of survival 

in preterm varied from 80% with 25 weeks, 55% with 24 
weeks, to 15% with 23 weeks [3]. As for other two factors, 
BPD could cause ventilator failure among newborn infants 
and even apnea [4]. Besides, birth defects associated 
with an increased risk of infant mortality, accounting for 
approximately 20% of neonatal mortalities [5].

Many drugs were found to have potential effect to 
reduce preterm mortality such as glucocorticoids, vitamin 
A, and caffeine [6–10]. Glucocorticoids, including 
beclomethasone, budesonide, dexamethasone, fluticasone, 
and hydrocortisone, might also take part in the feedback 
mechanism of the immune system pharmacologically 
to treat immune diseases [11]. Dexamethasone was a 
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systemic corticosteroid that could decrease the occurrence 
of BPD and reduce the period of ventilation while 
increasing the potential risk of hypertension, infections 
and hyperglycemia [10]. Hydrocortisone, a systemic 
corticosteroid, was used to improve survival rate among 
preterm babies without BPD [10]. However, previous 
researches suggested that systemic corticosteroids not 
only performed well in efficacy but also had more serious 
side effects. Thus, beclomethasone, a commonly used 
inhaled corticosteroid like fluticasone [8], was utilized to 
substitute systemic corticosteroids [12] and budesonide 
was an aerosolized corticosteroid with reduced side 
effects [13]. In addition to glucocorticoids, vitamin A, as 
another potential drug, was important in building up the 
ductus arteriosus and bronchopulmonary function [14]. 
Besides, caffeine was used to prevent neonatal babies from 
apnea [7].

There have been numerous meta-analyses (MA) 
relevant to our study in the last two decades. Yet there 
existed several deficiencies in these meta-analyses. First 
of all, a great majority maintained that RCTs and patients 
were inadequate in quantity, leading to an unsatisfying 
sample size [15, 16]. Also, a large portion of previous 
MA implied that a lack of long-term follow-up of infants 
confined the clarity of drug efficacy and adverse effect 
[17–21]. Furthermore, many indicated that open-label 
prescriptions contaminated study arms thus made it harder 
to evaluate the effect of a certain therapy alone [22–24]. It 
should not be ignored that some MA claimed evidence of 
doubtful clinical relevance [25, 26]. Besides, some recent 
studies failed to process the heterogeneity of data [25, 27].

Due to all the inadequacies of existent MA 
mentioned above, and the fact that network meta-analysis 
(NMA) combines both direct and indirect evidence, we 
consider NMA as an appropriate strategy both to cover 
the shortage of MA and to increase statistical power. 
Therefore, we conduct this NMA in order to assess the 
efficacy of eight therapies in improving survival among 
preterm infants. We chose neonatal mortality and 
incidence of BPD as primary efficacy outcomes. Duration 
of ventilation, duration of oxygen supplementation, and 

duration of hospital stay are secondary outcomes in this 
NMA.

RESULTS

Literature search 

As shown in Figure 1, we identified 1762 records 
after an initial screening in this NMA through electronic 
database searching. Then we removed 572 records identified 
as duplicates. Only 98 among 1190 remaining studies were 
relevant and hence assessed. 56 of those relevant articles 
were excluded after a review of full texts. Eventually 42 
RCTs were included in this study through quantitative 
synthesis (Supplementary Table 1) [4, 6–10, 12–14, 28–
60]. The publication year of these included papers ranged 
from 1995 to 2017. The majority of them were published 
before 2006. Moreover, 36 out of 42 trials included neonatal 
mortality, 21 trials included duration of ventilation, 17 
trials included duration of hospital stay, 9 trials included 
the occurrence of BPD, and 19 trials considered duration of 
oxygen supplementation. The network plots were shown in 
Figure 2 and Supplementary Figure 1.

Primary outcomes 

As was shown in Table 1 and Figure 3, a total of 
42 trials including 10625 infants reported the neonatal 
mortality and BPD as primary outcomes. No statistical 
difference was observed with respect to neonatal mortality. 
Dexamethasone showed lower incidence rate of BPD (OR 
= 0.42, 95% CrI: 0.24 to 0.68) than placebo.

Secondary outcomes 

No statistical difference was observed regarding the 
duration of ventilation according to Table 1 and supplementary 
Figure 2, vitamin A appeared to be optimal concerning the 
duration of hospital stay (MD = −29.76, 95% CrI: −57.66 to 
−1.75) and oxygen supplement (MD = 28.44, 95% CrI: 14.66 
to 42.11) compared with placebo. Dexamethasone is also 

Figure 1: Flow chart of publication screening process.
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superior to placebo in duration of oxygen supplementation 
(MD = 10.13, 95% CrI: 5.11 to 17.89).

Ranking probabilities from SUCRA 

SUCRA was performed (Table 2) to examine the 
relative performance of different therapies. Budesonide 
ranked the first in neonatal mortality (SUCRA: 
0.766) and showed satisfying efficacy in reducing the 
occurrence of BPD (SUCRA: 0.678) but the performance 
was moderate in duration of oxygen supplementation 
(SUCRA: 0.425) and duration of ventilation (SUCRA: 
0.407). Vitamin A ranked first in terms of all secondary 
outcomes, including duration of ventilation (SUCRA: 
0.780), oxygen supplement (SUCRA: 0.982), and 
hospital stay (SUCRA: 0.990). Budesonide combined 
with caffeine was the most ideal therapy in reducing the 
occurrence of BPD (SUCRA: 0.789) and ranked third 
in duration of oxygen (SUCRA: 0.622), yet performed 
poor at lowering neonatal mortality (SUCRA: 0.232). 
Hydrocortisone proved to be suboptimal in both neonatal 
mortality (SUCRA: 0.658) and duration of hospital stay 
(SUCRA: 0.634). Beclomethasone ranked second in 
duration of ventilation (SUCRA: 0.645) and finished 
third in duration of hospital stay (SUCRA: 0.623). 
Dexamethasone showed high efficacy in duration of 
ventilation (SUCRA: 0.585) and duration of oxygen 
supplementation (SUCRA: 0.700), but its performance 
regarding neonatal mortality (SUCRA: 0.447) was not 
desirable.

Consistency analysis 

The results of consistency analysis were exhibited 
in Table 3. As was shown in the node-splitting plots, no 
inconsistency between direct and indirect evidence was 
observed as all the P values were larger than 0.05.

DISCUSSION

This NMA aimed to evaluate the performance 
of seven single therapies and one combination drug in 
reducing neonatal mortality and the occurrence of BPD 
among preterm infants. In addition, secondary outcomes 
including duration of ventilation, duration of oxygen, and 
duration of hospital stay were also evaluated to identify 
the efficacy of different drugs. Note that duration of 
hospital stay might be affected by multiple variables, 
making comparison cross studies difficult.

According to our results, budesonide was associated 
with a tendency towards a lower mortality rate and 
incidence of BPD compared with other therapies. Yet 
its performance concerning duration of ventilation and 
duration of oxygen supplement is relatively undesirable. 
Also, delivery methods of budesonide might influence its 
drug effects to a great extent, which is not analyzed in 
our study. For example, inhaled budesonide therapy for 
BPD decreases the need for mechanical ventilation similar 
to intravenous dexamethasone, whereas basically did not 
trigger significant side effects [13]. Therefore further 
studies on delivery methods of drugs are compelling.

Also we demonstrated that vitamin A ranked first 
with respect to duration of ventilation, duration of oxygen, 
and duration of hospital stay, which was consistent with 
existing studies [37, 51]. Yet there was no significant 
trend towards the reduction of mortality and BPD among 
preterm infants [6, 14, 29, 37, 51]. Thus, further researches 
on both budesonide and vitamin A are necessary to see 
whether outcomes turn out to be satisfactory and balanced 
without adverse side effects.

Dexamethasone ranked second with respect to 
mechanical oxygen supply and rated third place in ventilation 
whereas exhibited little effect on reducing neonatal 
mortalities. As demonstrated in a study designed by Doyle 
et al., low-dose dexamethasone did shorten the duration of 

Figure 2: Network diagram. Each node represents a therapy; the number beside the nodes represents the number of people involved 
and the number between two nodes represents the number of study involved in the head-to-head comparison.
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intubation among ventilator-dependent infants [9]. Also, 
according to Walther et al., there was a trend for fewer days 
on the ventilator and on oxygen in the dexamethasone group 
compared to the control group [53]. The result of another 
study carried out by Anttila et al. showed that the early 
prolonged dexamethasone therapy had a significant beneficial 
effect by reducing the incidence of BPD, but no significant 
effect on mortality [24]. Also whether the advantages of 
dexamethasone as a therapy in BPD overbalance its adverse 
effects or not remains unclear [21]. Thus long-term follow-
ups and reports of late outcomes are in urgent needs.

When it comes to combination therapy, budesonide 
and caffeine co-intervention had the potential to be the 

most effective drug in reducing BPD among preterm 
infants, yet this combination might concurrently increase 
mortality rate. Moreover, the short-term outcomes 
were not completely valid for the treatment of neonatal 
mortality in preterm infants, and hence an overall 
assessment of the efficacy and associated risks of inhaled 
budesonide were needed [28]. Besides, considering only 
one trial concerning co-intervention was included in our 
study [28] and many of the therapies that were considered 
are used simultaneously in clinical practice, there is a need 
for large RCTs to explore the effects of a certain therapy in 
combination with various types of therapies. For example, 
our results imply that vitamin A and budesonide should be 

Table 1: Results of primary and secondary outcomes

Neonatal
mortality

Placebo 5.77 (−6.32, 17.65) 1.57 (−10.08, 13.28) 2.01 (−13.98, 17.89) 4.24 (−2.69, 11.55) −1.9 (−18.12, 14.13) 4.01 (−2.82, 10.73) 8.58 (−3.03, 19.94) 2.31 (−20.14, 24.64)

Duration 
of

ventilation

0.96 (0.39, 2.46) Beclomethasone −4.16 (−20.74, 12.58) −3.74 (−23.57, 16.22) −1.53 (−15.22, 12.65) −7.74 (−27.53, 12.5) −1.75 (−15.54, 12) 2.82 (−13.93, 19.39) −3.47 (−28.51, 21.84)

0.77 (0.47, 1.21) 0.79 (0.28, 2.14) Budesonide 0.44 (−19.28, 20.07) 2.62 (−10.92, 16.51) −3.52 (−23.42, 16.3) 2.41 (−11.18, 15.8) 6.99 (−9.55, 23.26) 0.66 (−24.66, 25.86)

0.96 (0.59, 1.62) 1.01 (0.35, 2.89) 1.25 (0.65, 2.56) Caffeine 2.21 (−14.93, 19.8) −3.92 (−26.6, 18.9) 2.01 (−15.42, 19.35) 6.59 (−13.24, 26.04) 0.29 (−15.57, 15.97)

0.98 (0.77, 1.23) 1.03 (0.39, 2.53) 1.27 (0.83, 1.97) 1.02 (0.57, 1.73) Dexamethasone −6.13 (−23.93, 11.22) −0.21 (−10.34, 9.35) 4.38 (−9.59, 17.49) −1.91 (−25.8, 21.11)

0.87 (0.36, 1.92) 0.91 (0.23, 3.16) 1.14 (0.45, 2.89) 0.91 (0.34, 2.27) 0.89 (0.36, 2.05) Fluticasone 5.92 (−11.76, 23.39) 10.5 (−9.47, 30.21) 4.24 (−23.48, 31.65)

0.86 (0.61, 1.26) 0.89 (0.34, 2.41) 1.12 (0.64, 2.05) 0.90 (0.49, 1.65) 0.88 (0.59, 1.38) 0.98 (0.42, 2.53) Hydrocortisone 4.58 (−8.83, 17.82) −1.67 (−25.04, 21.78)

1.01 (0.76, 1.42) 1.07 (0.41, 2.77) 1.36 (0.79, 2.41) 1.09 (0.59, 1.97) 1.06 (0.73, 1.58) 1.21 (0.51, 3.12) 1.21 (0.74, 1.95) Vitamin A −6.34 (−31.47, 18.98)

1.22 (0.63, 2.51) 1.30 (0.41, 4.18) 1.63 (0.72, 3.82) 1.32 (0.79, 2.11) 1.26 (0.63, 2.72) 1.42 (0.51, 4.31) 1.43 (0.66, 3.10) 1.19 (0.55, 2.59) Budesonide+Caffeine

BPD

Placebo 1.18 (−11, 11.79) 3.88 (−8.39, 18.79) 8.26 (−8.94, 25.22) 10.13 (5.11, 17.89) 0.81 (−5.14, 10.5) 28.44 (14.66, 42.11) 9.74 (−11.91, 30.91)

Duration of
oxygen supplement

0.66 (0.27, 1.54) Beclomethasone 2.77 (−12.95, 22.51) 7.07 (−12.76, 28.31) 9.05 (−2.49, 24.4) −0.1 (−11.96, 16.23) 27.09 (10.71, 46.03) 8.53 (−14.68, 33.66)

0.41 (0.12, 1.34) 0.61 (0.14, 2.75) Budesonide 4.25 (−18.74, 24.78) 6.17 (−6.58, 19.02) −2.85 (−18.15, 12.76) 24.61 (3.92, 42.36) 5.79 (−21.02, 29.74)

0.51 (0.17, 1.30) 0.76 (0.19, 2.77) 1.25 (0.24, 5.64) Caffeine 1.94 (−15.18, 21.44) −7.19 (−24.45, 13.07) 20.14 (−1.44, 42.12) 1.48 (−11.88, 14.76)

0.42 (0.24, 0.68) 0.64 (0.23, 1.71) 1.05 (0.27, 3.67) 0.84 (0.28, 2.66) Dexamethasone −8.92 (−18.85, 0.96) 18.58 (1.73, 31.71) −0.34 (−24.24, 20.55)

0.58 (0.23, 1.34) 0.87 (0.25, 2.97) 1.43 (0.31, 6.05) 1.14 (0.31, 4.53) 1.36 (0.49, 3.78) Hydrocortisone 27.61 (9.81, 41.36) 8.73 (−15.87, 29.73)

0.75 (0.30, 1.82) 1.13 (0.32, 3.97) 1.86 (0.40, 8.17) 1.49 (0.41, 6.05) 1.77 (0.64, 5.16) 1.30 (0.37, 4.71) Vitamin A −18.71 (−44.12, 6.6)

0.31 (0.06, 1.46) 0.47 (0.07, 2.77) 0.76 (0.09, 5.37) 0.61 (0.17, 2.16) 0.73 (0.13, 3.94) 0.53 (0.08, 3.29) 0.41 (0.06, 2.53) Budesonide+Caffeine

Placebo

Duration 
of

hospital 
stay

6.17 (−5.77, 17.82) Beclomethasone

−5.41 (−23.25, 12.43) −11.53 (−32.68, 10.04) Caffeine

2.59 (−7.33, 13.28) −3.58 (−18.09, 12.41) 7.88 (−12.25, 29.24) Dexamethasone

5.65 (−1.06, 12.6) −0.48 (−13.85, 13.46) 11.04 (−7.92, 30.42) 3.16 (−9.66, 14.94) Hydrocortisone

26.41 (12.83, 39.82) 20.23 (2.76, 38.41) 31.83 (9.4, 54) 23.95 (6.12, 40.07) 20.77 (5.29, 35.78) Vitamin A

−3.4 (−27.72, 21.46) −9.4 (−36.49, 17.69) 1.99 (−14.8, 18.93) −5.77 (−32.99, 19.87) −9.03 (−34.47, 16.44) −29.76 (−57.66, −1.75) Budesonide+Caffeine

Note: Treatments in the row are compared to the treatments in the column. Results of mortality and BPD are expressed as odd ratio with 95% credible intervals (CrIs), duration of ventilation, oxygen supplement and hospital stay are 
expressed with mean difference with 95% CrIs. Bold numbers indicate significant results (p < 0.05). BPD: bronchopulmonary dysplasia

Figure 3: Forest plots of all outcomes. Odds ratio (ORs) or mean difference (MD) with corresponding 95% credible intervals (95% 
CrIs) was used to measure the relative efficacy of different treatments.
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used jointly in future trials to examine whether these two 
drugs could complement each other.

Limitations

Although conducted as meticulously as possible, 
however, this study still has some limitations. 

Firstly, an imbalance of a great degree in terms of 
the quality of evidence for each therapy could decrease the 
power and reliability of the results. For example, under the 
outcome of mortality, the sample size of beclomethasone 
was much smaller than that of dexamethasone; some 

treatments were even not investigated under some 
outcomes; researches on co-intervention were not 
sufficient, which resulted into lack of powerful references. 
Moreover, outcomes concerning safety were not included 
in this study due to the lack of evidence, which was of 
equal importance when it comes to clinical practice. 
Thus, more efforts remained to be made to reach a more 
comprehensive conclusion. 

Secondly, study designs such as methods for 
application and dosing schedules might also influence 
the efficacy of therapies. For example, budesonide could 
be taken by systematic or inhaled [35]. Yet application 

Table 3: Node-splitting result 

Treatment
Comparison

p-value
direct indirect network

Neonatal mortality

Beclomethasone vs. Placebo 1.30 (0.39, 3.70) 0.37 (0.06, 2.31) 0.96 (0.37, 2.52) 0.245

Budesonide vs. Placebo 0.75 (0.36, 1.62) 0.78 (0.42, 1.41) 0.76 (0.47, 1.22) 0.918

Dexamethasone vs. Placebo 0.97 (0.76, 1.33) 1.21 (0.52, 2.90) 0.98 (0.76, 1.21) 0.603

Dexamethasone vs. Beclomethasone 2.51 (0.39, 15.0) 0.68 (0.20, 2.41) 1.01 (0.38, 2.51) 0.265

Dexamethasone vs. Budesonide 1.31 (0.72, 2.25) 1.32 (0.59, 3.02) 1.31 (0.85, 2.01) 0.985
Duration of oxygen supplement

Budesonide vs. Placebo −7.12 (−36.2, 19.1) −3.44 (−23.8, 13.2) −4.06 (−19.5, 8.32) 0.808

Dexamethasone vs. Placebo −10.2 (−18.1, −5.2) −13.2 (−45.1, 16.2) −10.3 (−19.2, −5.3) 0.834

Dexamethasone vs. Budesonide −6.72 (−22.7, 7.92) −3.42 (−32.2, 23.7) −6.17 (−20.1, 5.54) 0.816

Duration of hospital stay

Beclomethasone vs. Placebo −6.91 (−19.3, 6.02) 6.77 (−43.1, 53.2) −6.02 (−17.5, 6.77) 0.611

Dexamethasone vs. Placebo −2.23 (−13.4, 8.01) −15.5 (−65.2, 36.6) −2.24 (−13.3, 7.56) 0.630

Dexamethasone vs. Beclomethasone −6.57 (−55.7, 42.2) 4.87 (−14.5, 20.4) 3.72 (−12.7, 18.01) 0.678

Note: Results of mortality are expressed as odd ratio with 95% credible intervals (CrIs), duration of oxygen supplement and 
hospital stay are expressed with mean difference with 95% CrIs to determine the difference between direct and indirect evidence.

Table 2: Surface under the cumulative ranking curves (SUCRA) for each outcome

Drugs Neonatal 
mortality BPD Duration of 

ventilation
Duration of oxygen 

supplement 
Duration of hospital 

stay

Beclomethasone 0.495 0.389 0.645 0.279 0.623 
Budesonide 0.766 0.678 0.425 0.407 -

Caffeine 0.523 0.553 0.454 0.550 0.185 
Dexamethasone 0.447 0.697 0.585 0.700 0.464 

Fluticasone 0.587 - 0.285 - -
Hydrocortisone 0.658 0.481 0.571 0.268 0.634 

Placebo 0.422 0.097 0.280 0.192 0.307 
Vitamin A 0.370 0.316 0.780 0.982 0.990 

Budesonide+Caffeine 0.232 0.789 0.476 0.622 0.296 
Note: A higher value suggests a higher probability of ranking first in related outcomes. BPD: bronchopulmonary dysplasia.
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methods and dosing schedules were not examined in our 
analysis due to the limited amount of relevant studies. The 
effect of study design on outcomes remained unknown in 
our study.

Besides, previous study suggested that some 
characteristics of infants such as birth weight and lung 
developmental stages were vital when measuring the 
neonatal mortality [61]. However, in this study, patients 
characteristics were not taken into consideration and as 
it differed from trials to trials thus raising the question 
of study bias and validity. Hence, more comprehensive 
large-sample studies covering more outcomes should be 
conducted to reach a more grounded conclusion also to 
serve as more reliable clinical references.

CONCLUSIONS

Budesonide might have the potential to be the optimal 
drug for its efficacy in reducing neonatal mortality and the 
incidence of BPD. Dexamethasone could be suboptimal for 
its high ranking in three outcome measures. However, there 
is no significant difference observed among these drugs in 
terms of neonatal mortality. Moreover, there is an urgent 
need for studies concerning co-interventions considering 
current situation of clinical practice.

MATERIALS AND METHODS

We conducted our NMA in accordance with the 
methods recommended by the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses guidelines.

Search strategy and selection criteria

PubMed and Embase were searched from inception 
until 2017. We evaluated preterm infants with five 
outcomes including neonatal mortality, BPD, duration of 
ventilation, duration of oxygen, duration of hospitalization, 
and seven therapies including beclomethasone, 
budesonide, dexamethasone, fluticasone, hydrocortisone, 
vitamin A, and caffeine. The five outcomes, seven therapies 
and “randomized controlled trials” were identified as main 
keywords with their corresponding synonyms combined.

Studies should meet all the following criteria to be 
eligible for this NMA: (1) studies were designed to be 
randomized controlled trials (RCTs); (2) studies should 
contain at least one pair of comparison among the included 
therapies; (3) the outcomes should at least one of the 
investigated outcomes. Duplicates and studies that failed 
to meet the criteria were excluded.

Data extraction 

Data extraction was processed by two reviewers 
independently. The following data were extracted from 
original studies: (1) publication year, author, and country; 

(2) basic information of the newborn, including sample 
size, gestational age, birth weight, and characteristics 
of subjects; (3) drugs and methods used in study groups 
and control groups; (4) neonatal mortality, BPD, duration 
of ventilation, duration of oxygen supplementation, 
and duration of hospital stay. Duration of oxygen 
supplementation was defined as the time in days from 
neonatal intensive care unit arrival to the time oxygen was 
permanently discontinued [62]; duration of ventilation 
means the length (days) infants treated with ventilation 
therapy; and hospital stay duration means the length (days) 
infants stayed in the hospital.

Statistical analysis 

Network meta-analyses yield direct pair-wise effects 
estimations (e.g., A vs. B) and indirect effects estimations 
(e.g., A vs. B via C using comparisons of both A vs. C and 
C vs. B). Accordingly, NMA is able to valuate network 
effects combining direct and indirect effects and rank the 
interventions thus allow the selection of the best among 
multiple therapies. The relative efficacy between several 
therapies is calculated no matter if they were directly 
compared in the original trials. Our NMA is performed 
by the aid of R (V 3.3.2) and STATA (V 13.0). Odds 
ratios (ORs) with 95% credible intervals (CrIs) were 
employed to measure neonatal mortality and BPD. The 
CrIs were calculated by a Bayesian random-effects 
model. Moreover, duration of ventilation, duration of 
oxygen supplementation, and duration of hospital stay 
were evaluated by mean difference (MD) with 95% CrIs. 
As a summary index ranging from 0 to 1, surface under 
the cumulative ranking curve (SUCRA) signifies to what 
degree a therapy is better or worse than other therapies. 
A higher SUCRA value indicates a better performance. 
SUCRA was calculated in this NMA to show the ranking 
of different therapies probabilities that a therapy is above 
a certain ranking under different outcomes. Node-splitting 
plots were computed to analyze the consistency between 
direct and indirect comparisons. Besides, a Jaded scale 
score table was made to examine the quality of included 
trials (Supplementary Table 2).
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