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Survival rates for preterm infants have increased
dramatically over the last three decades. This is

due to many factors: changing populations, better
antenatal care including wide use of steroids,
improved early respiratory management and
nursing care, and better nutritional management.
Despite this, impaired neurodevelopment and
cognition in later life continue to be the major
adverse sequelae of premature birth and this
seems likely to remain a major issue for everyone
involved in care of the newborn for decades to
come. We are getting better but there is a long way
to go and an awareness of more subtle cognitive or
behavioural problems in adolescence or young
adulthood, especially in the extremely preterm
infant, is only emerging slowly.

But what of other outcomes; does prematurity
have an impact on growth or blood pressure or
type 2 diabetes in adulthood? Current data
suggest early life events occurring in utero or
during infancy may have profound effects on later
metabolism, but most of this work is based on
adults who were born at term. In recent years,
however, concerns have been raised around
whether growth promotion in premature infants
may be helpful or harmful. While enhanced
nutrition in the first few days and weeks seems to
be associated with better cognitive outcome, 
there are concerns as to whether ‘aggressive’
nutritional practices may increase the risk of later
metabolic harm1,2. 

Animal studies (‘cross fostering’ rat studies) in
the 1950s showed that nutrient deprivation in very
early postnatal life permanently affected growth
potential, whereas nutrient deprivation after
weaning seemed not to result in permanent
growth restriction3. This suggested that there
might be critical windows in which nutrition
permanently affects later outcome. Over the next
three decades these ideas received little attention
from mainstream medical researchers. The
discipline, now amalgamated under the
Developmental Origins of Health and Disease
(DOHaD) label, did not receive widespread
attention until the late 1980s when the work of
Barker et al was published. David Barker, Professor
of Epidemiology at Southampton, sadly died at
the end of last year (August 2013) but his
contribution to science was outstanding and the
importance of his work continues to grow. The
pioneering work of Barker’s team showed
consistent and large associations between birth
weight and later risk of diabetes and
cardiovascular health4,5. Initially, many in the

scientific community were sceptical but over the
last two decades thousands of publications have
confirmed the association between early life
growth and later life chronic disease. 

Barker’s initial studies showed that infants born
at term with lower birth weight had an increased
adult risk of type 2 diabetes and cardiovascular
disease. The interpretation of these findings is still
the subject of much debate but the magnitude of
the effects is large. The lifetime risk of chronic
disease in an intrauterine growth restricted
(IUGR) term infant weighing less than 2.5kg is
similar to that of a normal birthweight infant, who
as an adult then smoked 20 cigarettes a day. What
might this mean for a premature infant, born
weighing only 1.5kg?

Premature infants tend to grow poorly during
their stay on the NICU or SCBU. This is a
combination of many factors, in part because they
are ill and have many morbidities, but also
because we are just not very good at nourishing
them. Parenteral nutrition (PN) is often started
late and increased slowly, and the formulations of
PN we have available are sub-optimal. Infants take
time to tolerate milk feeds and despite the
overwhelming advantages of expressed breast milk
(EBM), most infants will need added fortifiers in
order to meet nutrient requirements. 

Premature infants are frequently discharged
with weights less than the 10th centile and may
therefore have a similar weight at 40 weeks
corrected age (~2.5kg) to that of a term IUGR
infant. Does this mean they will also have elevated
risks for later metabolic disease? The short answer
is maybe! Follow-up studies show that children
and young adults who were born preterm have
abnormal body composition (excess adipose
tissue)6, higher rates of insulin resistance (which
may lead to diabetes in later life) and higher blood
pressure. These risks seem highest in the most
prematurely born individuals. However, the data
do not currently suggest that this is primarily due
to nutrition over the first few weeks and months.
There seems to be something fundamentally
different in how their metabolism is
‘programmed’ that may explain why these effects
emerge in later life. 

Early life nutrition may affect later growth and
disease through a variety of mechanisms including
permanent structural change, accelerated cellular
ageing, changes to endocrine systems and
programming effects7. There are several molecular
processes involved, many of which appear to
involve what is termed epigenetics – changes to
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the way our DNA functions, ie how and
when our genes are transcribed to produce
proteins8,9. In epigenetics, the basic
sequence of DNA that makes up our
chromosomes is not affected, but instead
external modifications (eg the adding of
methyl groups) result in genes being
switched on or off and may be one of the
mechanisms by which early life events
programme later outcomes.

What does this mean for those of us who
work in the NICU or SCBU? The two most
important lessons remain:
1. Except in very rare situations, breast

milk is always better for an infant than
formula milk

2. Failure to meet nutrient requirements in

early life is likely to result in permanent
cognitive disadvantage.
Now we are faced with the prospect that

how we feed infants and how they grow is
likely to affect how healthy they are for the
rest of their lives. Neonatal nutrition
matters now and when you are in your 70s!

References
1. Singhal A., Fewtrell M., Cole T.J., Lucas A. Low

nutrient intake and early growth for later insulin

resistance in adolescents born preterm. Lancet

2003;361:1089-97.

2. Singhal A., Cole T.J., Fewtrell M. et al. Is slower early

growth beneficial for long-term cardiovascular

health? Circulation 2004;109:1108-13.

3. McCance R.A., Widdowson E.M. Protein deficiencies

and calorie deficiencies. Lancet 1966;2:158-59.

4. Barker D.J., Winter P.D., Osmond C. et al. Weight in

infancy and death from ischaemic heart disease.

Lancet 1989;2:577-80.

5. Hales C.N., Barker D.J., Clark. P.M.S. et al. Fetal and

infant growth and impaired glucose tolerance at

age 64. Br Med J 1991;303:1019-22.

6. Thomas E.L., Parkinson J.R., Hyde M.J. et al.

Aberrant adiposity and ectopic lipid deposition

characterize the adult phenotype of the preterm

infant. Pediatr Res 2011;70:507-12.

7. Embleton N.D. Early nutrition and later outcomes in

preterm infants. World Rev Nutr Diet 2013;106:

26-32.

8. Groom A., Elliott H.R., Embleton N.D., Relton C.L.

Epigenetics and child health: Basic principles. Arch

Dis Child 2011;96:863-69.

9. Groom A., Potter C., Swan D.C. et al. Postnatal

growth and DNA methylation are associated with

differential gene expression of the TACSTD2 gene

and childhood fat mass. Diabetes 2012;61:391-400.

■ News

■ Focus on a Unit 

■ Conference reports

■ Study days

■ Supplier guide

■ Conference diary 

■ Courses

■ Recruitment

Reaching out to neonatal and paediatric professionals

www.infantgrapevine.co.uk

infant grapevine

Infant Grapevine is published bi-monthly

and is available by post free of charge within

the UK to any neonatal or paediatric care

professional who requests it.

To receive your FREE copy 
email tricia@infantgrapevine.co.uk, 
call 01279 714516 or 
visit www.infantgrapevine.co.uk

News from the world of Pages 3-5neonatal care  
Staff take the lead in Pages 6-7equipping Coventry’s NNUSituations vacant Pages 14-15

Ins ide this  i ssue D E C E M B E R  2 0 1 3
infantgrapevine

A great career move is now availablein Per th – Western Australia
 

Registered Nurse/Midwife – Neonatal Unit | Registered Midwife – Maternity Services
 WA Health is seeking suitably experienced and qualified registered 

nurses/midwives to apply for positions within the neonatal and midwifery 

services at the new Fiona Stanley Hospital.Turn to page 15 for more information.

COINN drops in on Belfast
Turn to page 8

COINN drops in on Belfast
Turn to page 8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] 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 true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


