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Epicardial adipose tissue (EAT) has emerged as a
novel target for stratification of cardiometabolic risk
factors because of its distinctive location and multifac-
eted metabolic properties with systemic and local
effects. Because EAT is not separated from adjacent
myocardium or the coronary artery vascular wall by
fascia, it is possible that EAT might belong to the
endocrine active assemblage of visceral body fat with
paracrine impact on the initiation and progression of
coronary artery disease (CAD)'?. Previous large
cohort studies demonstrated that EAT volume is asso-
ciated with atherogenic risk factors, presence of CAD,
and plaque burden® *”. Furthermore, some reports
suggest that elevated EAT volume is independently
associated with increased incidence of future myocar-
dial infarction® ?. However, a causal relationship
between EAT and the development of non-calcified
coronary plaque (NCP) has not yet been investigated.

In this issue of the journal, Hwang ez al. investi-
gated a causal relationship between EAT and the
development of NCP in 122 asymptomatic individu-
als without prior history of CAD and without NCP
or obstructive CAD according to baseline cardiac
computed tomography (CT)'?. The authors showed
that baseline epicardial fat volume index (EFVi) was
significantly higher in the NCP group than in the CP
but not in the plaque groups. Multivariable logistic
regression analysis demonstrated that the presence of
diabetes and the 3rd tertile of EFVi were significant
predictors for the development of NCP on follow-up
CT. This is the first study of serial CT scans to dem-
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onstrate the impact of EAT on the development of
NCP that is thought to be a high-risk coronary
plaque. Their findings expanded the current knowl-
edge related to EAT and cardiovascular risk and
revealed that excessive EAT promotes the development
of high-risk coronary plaque, which may further con-
tribute to a higher risk of cardiovascular events.

One of the important findings is that the pres-
ence of diabetes mellitus is a strong predictor for NCP
development in the present study population.
Although the authors described that increased EAT
was an independent predictor of NCP development
even after adjusting for the presence of diabetes melli-
tus, we should recognize that the presence of diabetes
as well as increased EAT is strongly associated with the
future development of NCP among participants with-
out prior history of CAD and without metabolic syn-
drome.

The present findings suggest the clinical useful-
ness of EAT measurement for risk stratification and its
application in preventive measures and support the
additional prognostic value of EAT. Although as a
screening tool, EAT measurement would provide sim-
ple but important clinical information on the future
risk of NCP development especially among asymp-
tomatic individuals, the present study lacks the data
describing the association between EAT, NCP and
future cardiovascular events in this cohort. Further
studies are required to validate the clinical usefulness
of EAT and NCP measurement for prognosis in large
study populations. We hope that EAT and NCP mea-
surement helps to predict future cardiovascular events
in asymptomatic individuals without prior history of

CAD.

Conflict of Interest

None.

Copyright©2017 Japan Atherosclerosis Society

This article is distributed under the terms of the latest version of CC BY-NC-SA defined by the Creative Commons Attribution License.

254



Prediction of Non-Calcified Coronary Plague

References

1) Hassan M, Ladf N, Yacoub M: Adipose tissue: friend or
foe ? Nat Rev Cardiol, 2012; 9: 689-702

2) Rosito GA, Massaro JM, Hoffmann U, Ruberg FL,
Mahabadi AA, Vasan RS, O’Donnell CJ, Fox CS: Pericar-
dial fat, visceral abdominal fat, cardiovascular disease risk
factors, and vascular calcification in a communitybased
sample: the Framingham Heart Study. Circulation, 2008;
117: 605-613

3) Nakanishi R, Rajani R, Cheng VY, Gransar H, Nakazato
R, Shmilovich H, Shmilovich H, Otaki Y, Hayes SW,
Thomson LE, Friedman JD, Slomka PJ, Berman DS, Dey
D: Increase in epicardial fat volume is associated with
greater coronary artery calcification progression in sub-
jects at intermediate risk by coronary calcium score: a
serial study using non-contrast cardiac CT. Atherosclero-
sis, 2011; 218: 363-368

4) Greif M, Becker A, vonZiegler E Lebherz C, Lehrke M,
Broedl UC, Tittus J, Parhofer K, Becker C, Reiser M,
Knez A, Leber AW: Pericardial adipose tissue determined
by dual source CT is a risk factor for coronary atheroscle-
rosis. Arterioscler Thromb Vasc Biol, 2009; 29: 781-786

5) Bettencourt N, Toschke AM, Leite D, Rocha J, Carvalho
M, Sampaio E Xard S, Leite-Moreira A, Nagel E, Gama V:
Epicardial adipose tissue is an independent predictor of
coronary atherosclerotic burden. Int J Cardiol, 2012; 158:
26-32

6) Mahabadi AA, Reinsch N, Lehmann N, Altenbernd ]J,
Kalsch H, Seibel RM, Erbel R, Mohlenkamp S: Associa-
tion of pericoronary fat volume with atherosclerotic
plaque burden in the underlying coronary artery: a seg-
ment analysis. Atherosclerosis, 2010; 211: 195-199

7) Tsushima H, Yamamoto H, Kitagawa T, Urabe Y, Tatsu-
gami F, Awai K, Kihara Y: Association of epicardial and
abdominal visceral adipose tissue with coronary athero-
sclerosis in patients with a coronary artery calcium score
of zero. Circ J, 2015; 79: 1084-1091

8) Nakanishi K, Fukuda S, Tanaka A, Otsuka K, Jissho S,
Taguchi H, Yoshikawa J, Shimada K: Persistent epicardial
adipose tissue accumulation is associated with coronary
plaque vulnerability and future acute coronary syndrome
in non-obese subjects with coronary artery disease. Ath-
erosclerosis, 2014; 237: 353-360

9) Mahabadi AA, Berg MH, Lehmann N, Kalsch H, Bauer
M, Kara K, Dragano N, Hoffmann B, Moebus S, Sch-
mermund A, Stang A, Jockel KH, Erbel R: Association of
Epicardial Fat With Cardiovascular Risk Factors and Inci-
dent Myocardial Infarction in the General Population:
The Heinz Nixdorf Recall Study. ] Am Coll Cardiol,
2013; 61: 1388-1395

10) Hwang I-H, Park HE, Choi S-Y: Epicardial adipose tissue
contributes to the development of non-calcified coronary
plaque: a 5-year computed tomography follow-up study. ]
Atheroscler Thromb, 2017; 24: 262-274

255




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /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 350
  /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 false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /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 [595.000 842.000]
>> setpagedevice


