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A reduction in plasma high-density lipoprotein 
cholesterol (HDL-C) level accelerated the frequency 
of cardiovascular (CV) event, which was strongly 
enhanced in combination with an increased low-den-
sity lipoprotein cholesterol (LDL-C) level in the 
Framingham study populations1). The Japan Athero-
sclerosis Society Guidelines for the Diagnosis and Pre-
vention of Atherosclerotic Cardiovascular Diseases 
2012 (JAS Guidelines 2012) defined an HDL-C level 
of ＜40 mg/dL as hypo-HDL-cholesterolemia, which 
is correlated with an increased CV event rate based on 
the results of many clinical investigations2). Because 
the morbidity of CV event negatively correlated with 
HDL-C level, it is believed that subjects with very 
high HDL-C level (＞80 mg/dL) had a lower inci-
dence of CV event or CV death. Although subjects 
with very high HDL-C level are frequently observed 
in Japan, little is known about the atherogenicity in 
patients with very high HDL-C level in Japanese 
dwellers. In the current study, Hirata et al. investigated 
the relationship between serum HDL categories 
including the very high HDL-C level (＞80 mg/dL) 
and all-cause/CV mortality for a long observational 
period from 10 to 20 years using the national cohort, 
surveillance study of “NIPPON DATA90”3). HDL-C 
level was not associated with all-cause mortality or 
stroke. As we suspected, the risk for coronary heart 
disease (CHD) in the high HDL-C group (1.56–2.06 
mmol/L; 60 –79 mg/dL) was lower than that in the 
reference group (1.04–1.55 mmol/L; 40 –59 mg/dL) 
and hazard ratio was 0.51 in men, 0.33 in women, 

and 0.41 in the combination of men and women. 
However, the very high HDL-C group (＞2.07 mmol/
L; ＞80 mg/dL) did not show significant association 
the CHD, which significantly revealed that the very 
high HDL-C levels were not always anti-atherogenic 
status in Japanese populations.

HDL is a main lipoprotein particle working for 
an anti-atherogenic, reverse cholesterol transport 
(RCT) system. HDL and its major protein, apolipo-
protein (apo) AI, take up free cholesterol from foam 
cells via ABCG1 and ABCA1 in the atherosclerotic 
plaque. Cholesteryl ester is transferred to VLDL, IDL, 
and LDL by plasma cholesterol esterified transfer pro-
tein (CETP) in exchange for triglyceride. As a result, 
excessive cholesterol in foam cells is delivered to the 
liver by the hepatic uptake of IDL and LDL. If the 
CETP activity was reduced, it may lead to a decreased 
function of RCT system and the progression of ath-
erosclerotic plaque. Formerly, we reported that the 
morbidity of CHD increased in patients with genetic 
mutation of CETP despite increased HDL levels epi-
demiologically4, 5). Recent trials of CETP inhibitors 
demonstrated a negative effect on the prevention of 
CV events and carotid atherosclerosis6, 7). As shown in 
Framingham Heart Study8) and Ludwigshafen Risk 
and Cardiovascular Health Study9), the plasma CETP 
activity/mass was negatively correlated with the inci-
dence of CHD. Furthermore, the cholesterol efflux 
capacity from macrophage has a strong inverse associa-
tion with CHD independent of serum HDL-C lev-
els10) and is improved by the physical exercise in 
patients with acute coronary syndrome11). Besides the 
cholesterol efflux or RCT, HDL has various capabili-
ties such as anti-inflammatory, anti-oxidation, and 
anti-thrombotic functions12), the impaired functions 
of HDL may lead to the development of CV events. 
Recent findings showed that the oxidized HDL parti-
cle was increased in patients with chronic kidney dis-
ease who had a high frequency of CV events13).

In conclusion, the current study conducted by 
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Hirata et al. is valuable as it explicitly demonstrates 
that the status of very high HDL-C level (＞80 mg/
dL) is not always anti-atherogenic. The importance of 
evaluating HDL function may be enhanced for pre-
venting CHD event, and we must establish easy and 
suitable method for evaluating HDL function besides 
the conventional measurement of HDL-C level for 
the future.

References

1) Gordon T, Castelli WP, Hjortland MC, Kannel WB and 
Dawber TR. High density lipoprotein as a protective fac-
tor against coronary heart disease. The Framingham Study. 
Am J Med, 1977; 62: 707-714

2) Teramoto T, Sasaki J, Ishibashi S, Birou S, Daida H, Dohi 
S, Egusa G, Hiro T, Hirobe K, Iida M, Kihara S, Kinoshita 
M, Maruyama C, Ohta Takao, Okamura T, Yamashita S, 
Yokode M and Yokote, K. Executive summary of the Japan 
Atherosclerosis Society (JAS) guidelines for the diagnosis 
and prevention of atherosclerotic cardiovascular diseases 
in Japan-2012 version. J Atheroscler Thromb, 2013; 20: 
517-523

3) Hirata A, Okamura T, Sugiyama D, Kuwabara K, Kadota 
A, Fujiyoshi A, Miura K, Okuda N, Ohkubo T, Okayama 
A, Ueshima H; NIPPON DATA90 Research Group. The 
Relationship between Very High Levels of Serum High-
Density Lipoprotein Cholesterol and Cause-Specific Mor-
tality in a 20-Year Follow-Up Study of Japanese General 
Population. J Atheroscler Thromb, 2016; 23: 800-809

4) Hirano K, Yamashita S, Nakajima N, Arai T, Maruyama 
T, Yoshida Y, Ishigami M, Sakai N, Kameda-Takemura K 
and Matsuzawa, Y. Genetic cholesteryl ester transfer pro-
tein deficiency is extremely frequent in the Omagari area 
of Japan. Marked hyperalphalipoproteinemia caused by 
CETP gene mutation is not associated with longevity. 
Arterioscler, Thromb Vasc Biol. 1997; 17: 1053-1059

5) Zhong S, Sharp DS, Grove JS, Bruce C, Yano K, Curb JD 
and Tall AR. Increased coronary heart disease in Japanese-
American men with mutation in the cholesteryl ester 



<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType 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


