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Abstract The beneficial effects of flavonoid consumption on
cardiovascular risk are supported by mechanistic and epide-
miologic evidence. We aimed to systematically review the
effectiveness of different flavonoid subclasses and flavonoid-
rich food sources on cardiovascular disease (CVD) and risk
factors—ie, lipoproteins, blood pressure, and flow-mediated
dilatation (FMD). Methods included a structured search
strategy on MEDLINE, EMBASE, and Cochrane databases;
formal inclusion or exclusion, data extraction, and validity
assessment; and meta-analysis. One hundred thirty-three trials
were included. No randomized controlled trial studied effects
on CVD morbidity or mortality. Significant heterogeneity
confirmed differential effects between flavonoid subclasses
and foods. Chocolate increased FMD after acute (3.99%; 95%
CI: 2.86, 5.12; 6 studies) and chronic (1.45%; 0.62, 2.28; 2
studies) intake and reduced systolic (−5.88 mm Hg; −9.55,
−2.21; 5 studies) and diastolic (−3.30 mmHg; −5.77, −0.83; 4
studies) blood pressure. Soy protein isolate (but not other soy
products or components) significantly reduced diastolic blood
pressure (−1.99 mm Hg; −2.86, −1.12; 9 studies) and LDL
cholesterol (−0.19 mmol/L; −0.24, −0.14; 39 studies). Acute
black tea consumption increased systolic (5.69 mm Hg;
1.52, 9.86; 4 studies) and diastolic (2.56 mm Hg; 1.03,
4.10; 4 studies) blood pressure. Green tea reduced LDL
(−0.23 mmol/L; −0.34, −0.12; 4 studies). For many of the
other flavonoids, there was insufficient evidence to draw

conclusions about efficacy. To date, the effects of flavonoids
from soy and cocoa have been the main focus of attention.
Future studies should focus on other commonly consumed
subclasses (eg, anthocyanins and flavanones), examine dose-
response effects, and be of long enough duration to allow
assessment of clinically relevant endpoints.

Editor’s Comments

Many of us grew up in homes where mothers spent much time
seeing to it that we ate our vegetables. Every set of guidelines
on nutrition features the importance of eating fruit and
vegetables. Why are fruit and vegetables healthy? Much less
attention is paid to answering that fundamental question.

A large part of the answer may well lie in the area covered
by this meta-analysis: flavonoid intake. There are thousands
of flavonoids with a wide range of actions. One apparent
feature that many of them share is activation of nitric oxide
synthesis, which may well provide a large part of the benefit
they produce.

Not mentioned in this review is a fundamental problem
faced by those who use epidemiology—and specifically the
history of ingesting various foods—as their source of
information. For example, every cocoa pod is rich in
flavonoids, but fermentation is required, and cocoa fermenta-
tion reduces the flavonoid content. As flavonoids are bitter,
many of the best chocolates are treated with a maneuver to
reduce their bitterness and thus their flavonoid content. A
similar story applies to grapes and red wine. Grapes from the
same vine sampled a year apart can show a striking difference
in their flavonoid content and in the flavonoid content of the red
wine produced from them. These factors can never be captured
by history. What we need are assays of chemicals in blood and
urine that will provide a reliable index of flavonoid content.

Hooper L, Kroon PA, Rimm EB, et al.: Flavonoids, flavonoid-rich
foods, and cardiovascular risk: a meta-analysis of randomized
controlled trials. Am J Clin Nutr 2008, 88:38–50.

N. K. Hollenberg (*)
Departments of Medicine and Radiology,
Harvard Medical School, Brigham and Women’s Hospital,
Mailstop PBB1-Rad Building, 15 Francis Street,
Boston, MA 02115, USA
e-mail: djpagecapo@rics.bwh.harvard.edu

Curr Hypertens Rep (2010) 12:4
DOI 10.1007/s11906-009-0079-5


	Literature Alert
	Abstract
	Editor’s Comments



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


