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I read with interest the paper by Wei et al. [1], published

recently in the Journal of Thrombosis and Thrombolysis on

the assessment of the validity of the INR system for

patients with liver disease and wish to make comments.

The authors measured the INR with different commercial

thromboplastins for a cohort of patients with liver disease

and a cohort of patients stabilized on vitamin K antagonists

(VKA). While the between-thromboplastin INRs for the

patients with liver disease were significantly different,

those for the patients on VKA were not. The obvious

conclusion is that the INR (as it is calibrated for patients on

VKA and here called INRvka) is not valid for patients with

liver disease and, therefore, the model of end stage liver

disease (MELD) score, once proposed as an objective

index to prioritize patients for liver transplantation, would

not allow parity of organ allocation. In their discussion Wei

et al. [1], ignored at least seven of the many papers pub-

lished over the last few years on this topic. Here few

examples. Trotter et al. [2], were among the first in 2004 to

show that the MELD score was not effective in securing

parity of organ allocation. Other papers have consistently

shown (from 1994 to 1999) that the INR, devised for

patients on VKA, is not valid for patients with chronic liver

disease [3, 4]. In 2007, Tripodi et al. [5] and Bellest et al.

[6] reported independently on the same issue of Hepatol-

ogy that the INRvka is not valid for patients with chronic

liver disease as shown by the fact that the MELD, calcu-

lated by including in the equation the INRvka, depends on

the thromboplastin used for testing. In the same papers

these authors have independently shown that an alternative

system of ISI calibration, provisionally called ISIliver (as

opposed to the ISIvka) [5] can be obtained by inserting into

the calibration plot, plasmas from patients with chronic

liver disease instead of plasmas from patients on VKA [5,

6]. This alternative system of calibration proved effective

in minimizing between-thromboplastin MELD results.

More recently, Sermon et al. [7], confirmed these results,

and Tripodi et al. [8] extended this model of ISIliver cal-

ibration to portable coagulation monitors. Finally, a review

article on this topic has been published in the Journal of

Thrombosis and Haemostasis in 2009 [9] and official rec-

ommendations have been issued independently by the

International Society on Thrombosis and Haemostasis [10]

and by the American Journal of Transplantation [11].

Surprisingly, some of the above papers [2–6, 8, 9] that

appeared in the literature well before the publication of

Wei et al. [1] have escaped their attention.
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Studi di Milano, Milan, Italy

e-mail: armando.tripodi@unimi.it

123

J Thromb Thrombolysis (2011) 31:209–210

DOI 10.1007/s11239-010-0508-y



5. Tripodi A, Chantarangkul V, Primignani M, Fabris F, Dell’Era A,

Sei C, Mannucci PM (2007) The international normalized ratio

calibrated for cirrhosis (INRliver) normalizes prothrombin time

results for model for end-stage liver disease calculation. Hepa-

tology 46:520–527

6. Bellest L, Eschwege V, Poupon R, Chazouillères O, Robert A

(2007) A modified international normalized ratio as an effective

way of prothrombin time standardization in hepatology. Hepa-

tology 46:528–534

7. Sermon AM, Smith JM, Maclean R, Kitchen S (2010) INR in

liver disease: an ISI derived from liver disease patients improves

agreement between INRs with different reagents. Thromb Hae-

most 103:757–765

8. Tripodi A, Chantarangkul V, Primignani M, Dell’Era A, Clerici

M, Iannuzzi F, Aghemo A, Cazzaniga M, Salerno F, Mannucci

PM (2009) Point-of-care coagulation monitors calibrated for the

international normalized ratio for cirrhosis (INRliver) can help to

implement the INRliver for the calculation of the MELD score.

J Hepatol 51:288–295

9. Tripodi A, Chantarangkul V, Mannucci PM (2008) The interna-

tional normalized ratio to prioritize patients for liver transplan-

tation. Problems and possible solutions. J Thromb Haemost

6:243–248

10. Tripodi A, Baglin T, Robert A, Kitchen S, Lisman T, Trotter JF,

on behalf of the Subcommittee on Control of Anticoagulation of

the Scientific and Standardisation Committee of the International

Society on Thrombosis and Haemostasis (2010) Reporting pro-

thrombin time results as international normalised ratios for

patients with chronic liver disease. J Thromb Haemost

8:1410–1412

11. Porte RG, Lisman T, Tripodi A, Caldwell SH, Trotter JF, and the

Coagulation in Liver Disease Study Group (2010) The interna-

tional normalized ratio (INR) in the MELD score: problems and

solutions. Am J Transplant 10:1349–1353

210 A. Tripodi

123


	The validity of the INR system for patients with liver disease
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


