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Clinical trials with statin demonstrated that low-
ering of low-density lipoprotein (LDL) -cholesterol 
concentrations reduces atherosclerotic disease death 
and events1). Proprotein convertase subtilisin-kexin 
type 9 inhibitors also have additional significant 
effects2, 3). However, residual risk remains because ath-
erosclerotic diseases are multi-pathogenetic. As one of 
the candidates for the other risks, an increase in rem-
nant lipoproteins in fasting and/or postprandial states 
(postprandial hyperlipidemia) is considered to be ath-
erogenic4, 5). Recent clinical examinations with the 
lipoprotein analysis also suggest that chylomicron 
remnants may serve as a marker for estimating coro-
nary heart disease risk6).

Fibrates, which activate peroxisome proliferator-
activated receptor α (PPARα), have been used to 
reduce triglycerides (TG) and increase high-density 
lipoprotein (HDL)-cholesterol for many years, and a 
recent meta-analysis revealed that fibrates are effective 
for the primary and secondary prevention of cardio-
vascular disease7, 8). Although total risk management is 
necessary for coronary plaque regression in diabetic 
patients with acute coronary syndrome9), fibrate ther-
apy reduces cardiovascular diseases in diabetic patients 
with hypertriglyceridemia and low HDL-choles-
terol10-12). However, there are some limitations in the 
use of current fibrates due to the dose-related adverse 
effects, such as the elevation of serum creatinine and 
alanine aminotransferase levels. 

K-877 (Pemafibrate), a novel selective PPARα 

modulator (SPPARMα), has a higher PPARα activity 
and selectivity, and a lower risk of adverse effects than 
the other existing PPARα agonists. Clinical trials have 
already demonstrated that pemafibrate monotherapy 
or combined therapy with statin result in a robust 
reduction of TG13, 14). Pemafibrate administration in 
LDL receptor knock-out mice effectively increased the 
gene expression of PPARα and its target genes related 
to fatty acid oxidation in the liver and small intes-
tine15). Interestingly, the same treatment significantly 
increased the expression of ATP-binding cassette A1 
gene in the liver and small intestine and reduced the 
expression of Niemann Pick C1-like 1 (NPC1L1) 
gene expression in the small intestine15). 

Furthermore, a new finding has been reported by 
Sairyo et al. in J Atheroscler Thromb16). They exam-
ined the effects of pemafibrate on plasma lipid con-
centrations and associated several factors with pemafi-
brate in the male C57BL/6J mice fed a high-fat diet 
(HFD) compared with those of fenofibrate. After 4 
weeks of feeding, they measured plasma lipid and apo-
lipoproteins (apo) concentrations during fasting and 
after oral fat loading.

As expected, both pemafibrate and fenofibrate 
suppressed body weight gain and fasting and post-
prandial TG concentrations and enhanced LPL activ-
ity in mice fed an HFD. They suggested that pemafi-
brate is more effective in decreasing TG and chylomi-
cron remnants during the postprandial state than 
fenofibrate. Furthermore, both pemafibrate and feno-
fibrate decreased the intestinal mRNA expression of 
apoB and NPC1L1. However, the hepatic mRNA 
expression of sterol regulatory element-binding tran-
scription factor 1c (SREBP1c) and microsomal tri-
glyceride transfer protein (MTTP) was increased by 
fenofibrate but not by pemafibrate. The hepatic 
mRNA expression of apoC-3 was decreased by 
pemafibrate but not by fenofibrate. They concluded 
that pemafibrate may attenuate postprandial hypertri-
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glyceridemia more effectively than fenofibrate by sup-
pressing the postprandial increase of chylomicrons and 
the accumulation of chylomicron remnants. Thus, 
pemafibrate therapy may prevent cardiovascular events 
by not only reducing TG and remnant concentrations 
but also modulating the expressions of apoB, apoC-3, 
NPC1L1, SREBP1c, and MTTP. 

Further investigations should be performed to 
reveal the favorable effect of pemafibrate on postpran-
dial hyperlipidemia and atherosclerotic disease.

Conflict of Interest

None.

References

1) Cholesterol Treatment Trialists’ (CTT) Collaboration, 
Baigent C, Blackwell L, Emberson J, Holland LE, Reith 
C, Bhala N, Peto R, Barnes EH, Keech A, Simes J, Col-
lins R: Efficacy and safety of more intensive lowering of 
LDL cholesterol: a meta-analysis of data from 170,000 
participants in 26 randomised trials. Lancet, 2010; 376: 
1670-1681

2) Sabatine MS, Giugliano RP, Keech AC, Honarpour N, 
Wiviott SD, Murphy SA, Kuder JF, Wang H, Liu T, Was-
serman SM, Sever PS, Pedersen TR; FOURIER Steering 
Committee and Investigators: Evolocumab and clinical 
outcomes in patients with cardiovascular disease. N Engl 
J Med, 2017; 376: 1713-1722

3) Shapiro MD, Fazio S: PCSK9 and Atherosclerosis-Lipids 
and Beyond. J Atheroscler Thromb, 2017; 24: 462-472

4) Fujioka Y, Ishikawa Y: Remnant lipoproteins as strong key 
particles to atherosclerosis. J Atheroscler Thromb, 2009; 
16: 145-154

5) Masuda D, Yamashita S: Postprandial hyperlipidemia and 
remnant lipoproteins. J Atheroscler Thromb, 2017; 24: 
95-109

6) Manita D, Yoshida H, Hirowatari Y: Cholesterol levels of 
six fractionated serum lipoproteins and its relevance to 
coronary heart disease risk scores. J Atheroscler Thromb, 
2017; 24: 928-939

7) Jakob T, Nordmann AJ, Schandelmainer S, Ferreira-
González I, Briel M: Fibrate for primary prevention of 
cardiovascular disease events. Cochrane Database Syst 
Rev, 2016; 11: CD009753

8) Wang D, Liu B, Tao W, Hao Z, Liu M: Fibrate for sec-
ondary prevention of cardiovascular disease and stroke. 
Cochrane Database Syst Rev, 2015; 10: CD009580



<<
  /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


