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BETAMETHASONE  (Comment) 
 
Repeated antenatal corticosteroid use  

The American College of Obstetrics and Gynecology (ACOG) came out with an update of the Opinion 
Paper it had original issued in May 2002 in March 20081 and this reaffirmed their view that there was still 
no good evidence that women at risk of preterm delivery should be offered more than one course of 
betamethasone except as part of a formal randomised controlled trial.  The review article by Belteki and 
Smith2 which came out in Archives of Disease in Childhood nine months later came to a more nuanced 
conclusion, but it appeared, by chance, just as the outcome of two more trials became known.  The 
Canadian MACS trial,3 the largest trial to date, which recruited 1858 women into a study of further 
corticosteroid treatment once every 14 days for women still undelivered 14–21 days after a first course of 
treatment in order to minimise neonatal respiratory problems, found no evidence that such a strategy 
offered any benefit and concluded that, because repeat treatment lowered birth weight, repeat treatment is 
not appropriate.  That, certainly, was the conclusion reached in the linked editorial,4 as replicated by 
subsequent reporting in other journals5 and reiterated in recent review articles.6

However, although it is clear that repeat treatment once every two weeks delivered no benefit in the MACS 
trial, this does nothing to discredit the evidence from other trials, as summarised by the recent Cochrane 
review,7 that repeat treatment once a week can deliver benefit (even if it did not do so in the subset 
delivered within a week of further treatment in the MACS trial).  In fact the Cochrane review’s conclusions 
have now received support from yet another study, by members of the Pediatrix Medical Group, which was 
published in abstract in December8 and in full four months later.9  Although undelivered mothers in this trial 
were not given further regular treatment, they did receive one more course of treatment if delivery again 
seemed imminent, and the treated babies in this trial derived clear benefit.  Belteki and Smith were not, of 
course, in a position to mention the outcome of either of these trails, in their review.  
That treatment did not benefit even the 321 babies in the MACS trial who delivered within a week of 
treatment and before 32 weeks gestation is difficult to explain – the fact that the babies were older when 
recruited than they were in the large Australasian ACTORDS trial may be one partial reason.  The outcome 
of the MACS trial has, however, been widely interpreted as showing that repeat treatment is not just 
ineffective but also potentially harmful4,5 because the treated babies in this trial weighed, on average, 113 
grams less at birth, and had a matching difference in length and head circumference. What the trial report 
did not stress was that the treated babies were also, by chance, delivered three days earlier than the 
control babies on average and that this, in itself, could be enough to account for virtually all the observed 
difference in weight, length and head circumference. (One can assume that earlier delivery was a chance 
event because no such difference has yet been seen in any other trial.) 
Some very minor difference in weight did persist in the MACS trial when allowance is made for this, but 
readers have not yet been told whether the difference in the number weighing less than the 10th centile at 
birth (17% v. 14%) is statistically significant.  Even if it is, one may still doubt whether it is clinically 
significant, because a similar difference had been seen at delivery in earlier trials, but was no longer 
detectable either at discharge or at follow up two years later.7   Continuing concern that repeated treatment 
might affect later behaviour4 even if it has no lasting impact on growth is also reassuringly, and very 
directly addressed by a report from those involved in the earlier Finnish trial also published earlier this 
year.10

The trial by the Pediatrix Medical Group did not include women with premature pre-labour rupture of 
membranes, and the ACOG has been particularly cautious over recommending repeat treatment to these 
women because of the findings from a couple of observational non-randomised studies.11,12  The analysis 
of the data from the one trial where this information was available by Crowther and Harding found that 
repeated steroid use increased the risk of chorioamnionitis (RR 1·56 [95% CI 1·05 to 2·31]} but not the risk 
of puerperal sepsis (RR 0·65 [95% CI 0·19 to 2·22]).13  It will be instructive to see whether these 
conclusions change when the results for the many women had had pre-labour rupture of membranes 
before entry into the ACTORDS and MACS trials (33% and 15%) become known. 

In summary recent reports do nothing to change the conclusions reached by current overviews,2,7  despite 
media reports to the contrary – women should be offered more than one antenatal course of steroids, but 
only if there is clear evidence that the baby is likely to derive substantial short term benefit (which is 
probably true if delivery seems likely before 32 weeks and certainly true is if seems likely before 30 weeks 
gestation).   And, if it is given, it is increasingly clear that it only offers measurable benefit if the baby does 
then end up being delivered within the next seven days, and probable that (as this Formulary’s updated 
monograph now recommends) a single 12 mg booster is as effective as a full 24 mg repeat course.  
However we will only begin to know whether the good done to the minority who do derive short term 
benefit of treatment outweighs the long term harm that we might be doing not only to these children but 
also to the many who never eventually derived even any short term benefit.  This will start to become 
clearer when we know, in two years, how the children in the Australasian trial are doing when they are five. 
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Just how long it takes for two 12 mg IM doses of betamethasone given 24 hours apart to have an effect on 
lung surfactant production and how long this effect persists after treatment is over has long been a matter 
for debate.  Liggins and Howie reached a tentative conclusion, at the end of their first landmark trial in 
1972, that an effect could be detected within 12–24 hours of treatment being started and that it only 
persisted for about a week.14  Similar conclusions were suggested by the way in which lecithin production 
continued to be stimulated for a further five days after short term exposure to cortical in tissue culture 
experiments),15 but, as Gates and Brocklehurst argued very convincingly in 200716, it was far from clear 
how long benefit really persisted when betamethasone is put to use in human pregnancy.  With the 
publication of the outcome of the MACS and ACS trials we can now see that Liggins and Howie were 
almost certainly right in the conclusions that they reached almost forty years ago.     

 
References 

1. American College of Obstetrics and Gynecology. Committee on Obstetric Practice.  Antenatal corticosteroid therapy for fetal 
maturation.  Obstet Gynecol 2008;111:805–7.   

2. Belteki G, Smith GCS. Single versus multiple antenatal steroids in threatened preterm delivery: more benefit than harm? Arch Dis 
Child 2009;94:F5–7. [SR] 

3. Murphy KE, Hannah AR, Willan AR, et al. Multiple courses of antenatal of antenatal corticosteroids for preterm birth (MACS): a 
randomised controlled trial. Lancet 2008;372:2142–51. (See also 373:893–4.)   [RCT] 

4. Newnham JP, Simmer K. Multiple courses of antenatal corticosteroids. [Commentary]  Lancet 2008;372:2094–5. 
5. Anon.  One dose of antenatal corticosteroids is enough for women at risk of preterm birth.  BMJ 2008;337:a4096. 
6. Newnham JP, Jobe AH.  Should we be prescribing repeated courses of antenatal corticosteroids?  Semin Fetal Neonat Med 

2009;14:157–63.  
7. Crowther CA, Harding JE.  Repeat doses of prenatal corticosteroids for women at risk of preterm birth for preventing neonatal 

respiratory disease.  Cochrane Database Syst Rev 2007;3:CD003935. 
8. Kurtzman J, Garite T, Clark R, et al. Impact of a “rescue course” of antenatal corticosteroids (ACS): a multicenter randomized placebo 

controlled trial.  [Abstract]  doi:10.1016/j.ajog.2008.09.027. [RCT] 
9. Garite TJ, Kurtzman J, Maurel K, et al. Impact of a ‘rescue course’ of antenatal corticosteroids: a multicenter randomized placebo-

controlled trial. Am J Obstet Gynecol 2009;200:248.e1–9. (see also editorial 217-8 [RCT] 
10. Pesonen A-K, Räikkönen K, Lano A, et al.  Antenatal betamethasone and fetal growth in prematurely born children: implications for 

temperament traits at the age of 2 years.  Pediatrics 2009;123:e31–7.  [RCT] 
11. Vermillion ST, Soper DE, Chasedunn-Roark J. Neonatal sepsis after betamethasone to patients with preterm premature rupture of 

membranes. Am J Obstet Gynecol 1999;181:320–7.  
12. Lee M, Davies J, Guinn D, i. Single vs weekly course of antenatal steroids in preterm premature rupture of membranes. Obstet 

Gynecol 1004;103:274–81. 
13. Crowther CA, Harding JE.  Repeat doses of prenatal corticosteroids for women at risk of preterm birth for preventing neonatal 

respiratory distress.   Cochrane Database of Systematic Reviews 2007 Issue 3 Art No.:CD003935.   [SR] 
14. Liggins GC, Howie RN. A controlled trial of antepartum betamethasone treatment for the prevention of respiratory distress syndrome 

in premature infants.  Pediatrics 1972;50:51425.  [RCT] 
15. Smith BT. In: Moore TD, ed. Lung maturation and the prevention of hyaline membrane disease. Report of the 70th Ross Conference 

on Pediatric Research. Columbus, Ohio: Ross Laboratories, 1976: 60-7. 
16. Gates S, Brocklehurst P. Decline in effectiveness of antenatal corticosteroids with time to birth: real or artifact?  BMJ 2007;335:77–9. 
 

 
 

Comment posted April 2009 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


