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In a recent publication, Powe and colleagues (1) focused on the
association between the history of gestational diabetes mellitus
(GDM) and risk of incident invasive breast cancer (1). They
conducted a prospective analysis among parous women in the
Nurses' Health Study II, with mean age of 35 years in 1989 (1).
They used multivariate Cox proportional hazards models to
compare risks of incident invasive breast cancer in women with
and without a history of GDM (1). They conclude that the history
of GDM is not associated with an elevated risk of subsequent
invasive breast cancer, highlighting the need to further investigate
GDM 'srole in breast cancer development (1). GDM accounts fora
form of diabetes that is first documented during pregnancy, with
no evidence of preexisting type I (T1D) or type II diabetes (T2D;
refs. 2, 3). Different forms of diabetes show common pathogen-
esis characterized by a progressive B-cell demise or dysfunction
(2, 3). Functional B-cell mass deficiency in diabetes is connected
with imbalanced B-cell death and replication (2, 3). The p21-
activated kinase 1(PAK1) has been involved in maintaining -cell
mass (2, 3). PAK1 is a ubiquitously expressed serine/threonine
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kinase that plays a critical role in cell proliferation (2). In the islet
B-cell, chronic exposure to glucolipotoxicity stress impairs PAK1
abundance (3). A paucity of PAK1 in B-cell islets has been asso-
ciated with T2D (3). Depletion of PAK1 has been described to
enhance ubiquitin-mediated survivin degradation in pancreatic
[-cells, implying that PAK1 influences survivin expression in islet
B-cells (3). Although initially recognized as a cancer gene, survivin
is essential for the maintenance of B-cell population (2, 3). It has
been detected that either hyperglycemic conditions or a loss of
PAK1 trigger the downregulation of survivin in islet B-cells (2, 3). It
has been reported that 91 PAK1-related genes are linked to breast
invasive carcinoma (4). Overexpression of survivin in breast cancer
has been associated with aberrant inhibition of apoptosis, leading
to massive proliferation of cancer cells (5). Increased expression of
survivin has also been implicated in resistance to chemotherapy
(5). Taken together, I hypothesize that the history of GDM does not
relate to an elevated risk of subsequent invasive breast cancer as a
result of the downregulation of PAK1 and survivin induced by GPT
stress, taking into account the promoting effect of increased levels
of PAK1 and survivin on breast cancer development and progres-
sion. Thus, I propose the existence of a sort of GDM paradox in
breast cancer.

Disclosure of Potential Conflicts of Interest
No potential conflicts of interest were disclosed.

Received March 19, 2017; revised May 2, 2017; accepted May 3, 2017;
published online September 1, 2017.

3. Chen YC, Fueger PT, Wang Z.Depletion of PAK1 enhances ubiquitin-
mediated survivin degradation in pancreatic B-cells. Islets 2013;5:22-8.

4. Yellapu NK, Pulaganti M, Pakala SB.Bioinformatics exploration of PAK1
(P21-activated kinase-1) revealed potential network gene elements in breast
invasive carcinoma. J Biomol Struct Dyn 2016;10:1-11.

5. Yu CJ, Ou JH, Wang ML, Jialielihan N, Liu YH. Elevated survivin mediated
multidrug resistance and reduced apoptosis in breast cancer stem cells.
J BUON 2015;20:1287-94.

AACR

Downloaded from cebp.aacrjournals.org on November 12, 2018. © 2017 American Association for Cancer Research.



http://crossmark.crossref.org/dialog/?doi=10.1158/1055-9965.EPI-17-0263&domain=pdf&date_stamp=2017-8-7
http://cebp.aacrjournals.org/

Cancer Epidemiology, AAGR i
Biomarkers & Prevention

Gestational Diabetes Mellitus and Incident Invasive Breast Cancer

—Letter

Raffaella Mormile

Cancer Epidemiol Biomarkers Prev 2017;26:1474.

Updated version

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/26/9/1474

Cited articles

This article cites 5 articles, 1 of which you can access for free at:
http://cebp.aacrjournals.org/content/26/9/1474 full#ref-list-1

E-mail alerts

Reprints and
Subscriptions

Permissions

Sign up to receive free email-alerts related to this article or journal.

To order reprints of this article or to subscribe to the journal, contact the AACR Publications Department
at pubs@aacr.org.

To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/26/9/1474.

Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)
Rightslink site.

Downloaded from cebp.aacrjournals.org on November 12, 2018. © 2017 American Association for Cancer Research.



http://cebp.aacrjournals.org/content/26/9/1474
http://cebp.aacrjournals.org/content/26/9/1474.full#ref-list-1
http://cebp.aacrjournals.org/cgi/alerts
mailto:pubs@aacr.org
http://cebp.aacrjournals.org/content/26/9/1474
http://cebp.aacrjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /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 200
  /GrayImageMinResolutionPolicy /Warning
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /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 false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /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 [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /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 [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice




