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Severe hypertriglyceridemia usually accompanies 
hyperchylomicronemia and is classified into types I 
and V hyperlipidemia characterized by an increase in 
chylomicrons alone and an increase in both chylomi-
crons and very-low-density lipoproteins (VLDLs), 
respectively1). The extremely rare, monogenic form of 
hyperchylomicronemia is often referred as familial 
chylomicronemia syndrome (FCS) that usually mani-
fests as type I hyperlipidemia during childhood or 
adolescence2). The genetic basis of FCS has been 
extensively investigated, revealing that the primary 
underlying causes common to FCS are critical defects 
in the lipolytic function of lipoprotein lipase (LPL), a 
crucial rate-limiting enzyme for hydrolysis of triglycer-
ides (TG) in both chylomicrons and VLDLs3). 
Accordingly, monogenic, recessive disease-causing 
mutations have been found in LPL itself or other 
genes essential for LPL function (such as APOC2, 
APOA5, GPIHBP1, and LMF1) in the majority of 
FCS patients4).   

Although FCS is a very rare clinical condition 
that is found in approximately 1~10 patients in a mil-
lion people, severe hypertriglyceridemia can be more 
frequently experienced in general clinics or hospitals, 
typically in adult patients with type V hyperlipidemia. 
The predisposition to type V hyperlipidemia seems 
more complex genetically and more likely to be influ-
enced by secondary environmental factors compared 
with type I hyperlipidemia5). Although previous 
results have clearly revealed the excess of the presence 
of heterozygous critical mutations or rare gene variants 
identified by genome-wide association studies in 
patients with severe hypertriglyceridemia6, 7), more 
detailed analysis with next-generation sequencing is 

limited. 
In this issue of Journal of Atherosclerosis and 

Thrombosis, Matsunaga et al. report the results of a 
genetic analysis of 23 adult Japanese patients with 
severe hypertriglyceridemia (fasting plasma TG ＞
1,000 mg/dL, mostly type V hyperlipidemia), focus-
ing on 49 candidate genes with whole-exome sequenc-
ing8). Differently from the patients with monogenic 
FCS, none of these study patients had homozygous or 
compound-heterozygous critical mutations in single 
gene such as the genes essential for LPL function men-
tioned above. Furthermore, although six patients 
(26%) were heterozygous for rare, possibly deleterious 
gene variants, the pathogenicity of those variants 
seems much less than that seen in FCS. Besides these 
six patients, additional sixteen patients (70%) were 
homozygous or heterozygous for common, possibly 
deleterious gene variants, whereas only one patient 
(4%) had none of those gene variants8) (Fig.1). 
Unfortunately, the study by Matsunaga et al. fails to 
include normal control population. Nevertheless, 
compared with the allelic frequencies among the gen-
eral Japanese population derived from the Human 
Genetic Variation Database, it seems evident that not 
only such rare gene variants but also most common 
gene variants have been over-represented in Japanese 
patients mostly with type V hyperlipidemia.

Recently, a similar but much larger-scale study 
has been reported in Caucasian patients from Euro-
pean descent. The study by Dron et al.9) included 563 
patients with severe hypertriglyceridemia and focused 
on 73 genes by targeted next-generation sequencing as 
well as on 185 single-nucleotide polymorphisms asso-
ciated with dyslipidemia. Among these patients, 1.1% 
had biallelic (homozygous or compound-heterozy-
gous) rare variants, 14.4% had heterozygous rare vari-
ants, and 32.0% had an extreme accumulation of 
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common variants9). Although the fundamental study 
design was not identical, taken together, the studies by 
Matsunaga et al.8) and Dron et al.9) indicated that the 
over-representation of both rare and common patho-
genic gene variants is a common predominant feature 
of severe hypertriglyceridemia, especially of type V 
hyperlipidemia, beyond the ethnical differences. In 
addition, it seems important to point out that about 
40% of the patients had diabetes mellitus in either of 
the two studies and 74% consumed alcohol in the 
study by Matsunaga et al., which emphasizes the great 
influences by the secondary environmental factors. 
More comprehensive understanding of the polygenic 
architecture as well as the gene—environmental inter-
action will facilitate the development of better diag-
nostic and therapeutic measures for severe hypertri-
glyceridemia.  
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Fig.1.

Distribution of the rare (＜1% allele frequency) and common (＞1%) disease-causing gene variants identified 
by Matsunaga et al. in 23 Japanese patients with severe hypertriglyceridemia (fasting TG ＞1,000 mg/dL, 11.29 
mmol/L). The disease-causing variants were those identified by in silico predictions or reported previously of 
pathogenic significance (see text)8).



<<
  /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


