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Purpose: Surfactants have been used to improve oxygenation for infants with meconium aspiration syndrome (MAS). We evalu-
ated the change of pulmonary indices after surfactant therapy for MAS through a systematic meta-analysis.

Methods: Relevant randomized controlled studies (RCTs) were identified by database searches in MEDLINE, EMBASE, and CEN-
TRAL, up to June 2011, and by additional hand searches. Data were extracted regarding pulmonary indices, such as the oxygen
index and arterial alveolar oxygen gradient. Meta-analyses were separately conducted for the studies of surfactant lavage therapy
and surfactant bolus therapy. The risk of bias was assessed, and clinical as well as statistical heterogeneities were also investi-
gated.

Results: Two RCTs for bolus surfactant therapy and two RCTs for surfactant lavage therapy were identified. The oxygenation index
results were heterogeneous between the two studies in which bolus surfactant therapy was given, while a/A PO, showed signifi-
cantly better results in the treatment group over time after use of surfactant (12 hours: WMD 0.08, 95% Cl 0.04-0.12; 24 hours:
WMD 0.17, 95% CI 0.06-0.28). For surfactant lavage therapy, both studies consistently suggested an interventional benefit in
terms of the pulmonary indices although it did not reach statistical significance.

Conclusion: Surfactant therapy appeared to improve oxygenation of infants with MAS. Since a limited number of RCTs are avail-
able in the current literature and those studies were also clinically heterogeneous in terms of illness severity and the method of
surfactant use, further research is needed to gather evidence to support surfactant therapy in MAS.
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Initial searched articles
(n=627)
Duplicated articles excluded
(n=160)
Searched articles
(n=467)

Studies excluded by title and abstract
(n=444)

[ Full text needed for further evaluation ]

(n=23)

Commentary (n=1)

Cochrane SR protocol (n=1)

Case series (n=1)

Irrelevant intervention (n=3)

Irrelevant control (n=2)

Full text unavailable (n=1)

Irrelevant outcome (n=4)
Non-randomized controlled study (n=6)

Included in systematic review
(n=4)

Fig. 1. Flow of systematic selection of literature.

Table 1. Summary of Included Studies
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A= Aol itol] tigh w7 bl o] Fo A ot ARl A
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Study Basglme O Age at. randomization Method of surfactant use Use of HFV  Use of iINO
(i'c) (i’c: mean)
Surfactant ~ Findlay et al. 1996 23.7/21.2 <6 hours Beractant 150 mg/kg repeated at 6 hour Yes Not reported
bolus intervals (max. 4, if needed)
therapy Chinese collab. 2005 19.1/19.9 <36 hours (14.3/15.6)  Poractant alfa 200 -200 -100 -100 mg/kg ~ Not reported  Not reported
at 6-12 hour intervals (if needed)

Surfactant ~ Wiswell et al. 2002 ~ Average 12 <72 hours (14.3/19.6)  Lucinactant 2.5-10 mg/mL Yes Yes
lavage Total volume 48 mL/kg
therapy (aliquot volume: 8 mL/kg)

Dargaville et al. 2011 Average 25 <24 hours (13.0/12.0)  Beractant 5 mg/mL Yes Yes

Total volume 30 mlL/kg
(aliquot volume: 15 ml/kg)

Abbreviations: i, intervention group; ¢, control group; Ol, oxygen index; HFV, high frequency ventilation; iNO, inhaled nitric oxide.
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Fig. 2. (A) Forest plot of oxygen index: surfactant bolus therapy. (B) Forest plot of arterial
to alveolar oxygen tension ratio: surfactant bolus therapy. Abbreviations: WMD, weighted
mean difference; Cl, confidence interval.
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Initial
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N, mean N, mean %
WMD (95% CI) (SDy; Intervention  (SD); Control Weight

200(-1120,1520) 31,245(251)  25225(296) 2371
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179(781,423) 46 42 100 00

-6.10(-1351,131) 31,107 (11.7) 35,168 (186) 06654
-6.20(-16.65,425 15,44(4.3) 7.106(138) 3346
-6.13(-12.18,-008) 46 42 10000

Dargaville 2011 —_— -330(-10.96,436) 31,102(11.7) 35,125(195) 6614
Wiswel 2002 —_— -510(-1581,561) 15,33(3.1) 7.84(14.3) 3386
Subtotal (-squared = 0.0%, p = 0.789) i -391(-10.14,232) 46 42 100.00
NOTE: Weights are from random effects analysis
I I
A -20 0 20
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Measured at 24 hours
Dargaville 2011 —_— -7.00 (-95.86, 81.86) 31, 360 (204) 35, 367 (158)
Measured at 45 hours
Dargaville 2011 —_— -72.00(-180.57, 36.57) 31, 258 (213) 35,330 (237)
Measured at 72 hours
Dargaville 2011 —_— -49.00 (-157 57, 59.57) 31, 243 (213) 35,292 (237)
NOTE: Weights are from random effects analys|s
I

B 100 0 100
Favours intervention Favours control

Fig. 3. (A) Forest plot of oxygen index: surfactant lavage therapy. (B) Forest plot of
alveolar-arterial oxygen tension difference: surfactant lavage therapy. Abbreviations:
WMD, weighted mean difference; Cl, confidence interval.
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