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ABSTRACT 
 

 
Antonina Sazonova, 2013. 
Obstetric outcome after single embryo transfer 
Department of Obstetrics and Gynecology, Institute of Clinical Sciences, The Sahlgrenska Academy, University of 
Gothenburg, SE-413 45 Gothenburg, Sweden. 
 
Background: Children born after IVF have a poorer neonatal outcome than children born after spontaneous 
conception, even after adjustment for confounders. In Sweden, since 2003 an increasing amount of IVF cycles 
are single embryo transfers (SET). This gives the opportunity to investigate and compare the outcome after SET 
and double embryo transfers (DET). 
Aim: To assess the neonatal and maternal outcomes after IVF, particularly after SET.  
Methods: Paper I: All IVF children born in Sweden after IVF treatment during the years 2002-2006 and their 
mothers were included (n=13 544 children) and compared with all children in the general population born during 
the same time period and their mothers (n=587 009 children) concerning neonatal and maternal outcomes. Paper 
II: All IVF singletons born after fresh IVF cycles and own oocytes were included (n= 
8941) and cross-linked with the Swedish Medical Birth Registry. Four major outcomes were investigated: very 
preterm birth (<32 weeks), small for gestational age (SGA), placenta previa and placental abruption. Maternal 
characteristics (age, parity, BMI, smoking and years of infertility) and treatment-related variables (number of 
oocytes retrieved, number of embryo culture days, number of transferred and cryopreserved embryos and 
“vanishing twin”) were investigated for independent association with the four selected outcomes. Paper III: All 
singletons after cryopreserved (n=2348) and fresh IVF cycles (n=8944) were included and compared with all 
singletons born after spontaneous conception (n=571 914). Paper IV: Outcomes for women (n=921) undergoing 
two IVF pregnancies with singletons (n=1842) were compared with women (n=991) undergoing one IVF 
pregnancy with twins (n=1982). 
 Results: Paper I: Children born after IVF had a poorer neonatal outcome than children in the general 
population. Comparing IVF singletons, irrespective of the number of embryos transferred, with singletons in the 
general population, significantly higher rates of preterm birth (<28 w, <37 w), low birth weight (LBW) and very 
low birth weight (VLBW) were found. Paper II: Age, primiparity, smoking, BMI, years of infertility and 
‘vanishing twin’ were associated with an increased risk of one or both of the two selected outcomes very preterm 
birth and SGA. Maternal age and blastocyst transfer were associated with an increased risk of placenta previa. 
Smoking was significantly associated with placental abruption. Paper III: Singletons from cryopreserved cycles 
had increased rates of extreme preterm birth (<28 w) as compared with singletons from the general population. A 
lower rate of LBW was found for singletons after cryopreservation cycles than for singletons from fresh cycles. 
The rates of large for gestational age (LGA) and macrosomia (>4500g) were higher for singletons after 
cryopreservation cycles than for singletons in the general population and for singletons after fresh cycles. Higher 
rates of preeclampsia were noted for pregnancies after cryopreservation cycles versus general population and 
fresh cycles. Paper IV: Preterm birth, very preterm birth, LBW, VLBW and SGA were dramatically increased 
for IVF twins as compared with two IVF singletons with the same mother with adjusted odds ratios between 4 
and 16. Significantly higher rates of respiratory complications, sepsis and jaundice were detected among the IVF 
twins. Significantly higher rates of preeclampsia, preterm premature rupture of the membranes and Cesarean 
section were observed for IVF twin pregnancies.  
Conclusions: Children born after IVF, also singletons and irrespective of the number of embryos transferred, 
had a poorer neonatal outcome than singletons in the general population. In singletons born after fresh IVF, 
certain maternal characteristics and the number of embryos transferred, when there was a ‘vanishing twin’, 
affected the neonatal outcome negatively. Singletons born after cryopreservation as compared with fresh IVF 
cycles had a better neonatal outcome as regards LBW. An increased rate of placenta previa was observed after 
blastocyst transfer. Maternal and neonatal outcomes were dramatically better for women who had two IVF 
singleton pregnancies than for those with one IVF twin pregnancy. The finding of an increased rate of LGA and 
macrosomia after cryopreservation needs further studies. The results support SET as the main transfer strategy. 
 
Keywords: in-vitro fertilization/ single embryo transfer/ neonatal outcome/ maternal outcome  
 
ISBN: 978-91-628-8634-9 
  

  


	Antonina Sazonova
	ABSTRACT


<<
  /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


