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We thank Dr Fidanci and colleagues for their comments1 on

our article ‘‘Neutrophil gelatinase-associated lipocalin as an

early marker of contrast-induced nephropathy after coronary

angiography.’’2 With increasing coronary contrast medium

studies, contrast-induced nephropathy (CIN) has become a

major challenge to both cardiologists and nephrologists,

because it has longer term implications beyond acute kidney

injury such as increased long-term mortality, more rapid

progression of underlying chronic kidney disease (CKD), and

increased health care costs.3 Hence, biomarkers that can predict

or diagnose CIN earlier than serum creatinine are vital.

We agree that prevention of CIN is as important if not more

so than just early diagnosis. Although it was not our objective

to study preventive measures of CIN in this article, we wish to

clarify the background to the prophylactic protocol adopted by

our center since 2008. In 2004, we compared intravenous (IV)

normal saline with IV normal saline plus IV N-acetylcysteine

(NAC) in patients with CKD undergoing elective coronary

angiography and found the frequency of CIN to be 20% (6 of

30) versus 2.9% (1 of 34), respectively (P ¼ .04).4 In a subse-

quent randomized controlled study (RCT) of oral NAC plus IV

normal saline or oral NAC plus IV sodium bicarbonate

(NaHCO3) hydration in a similar patient cohort, the frequency

of CIN was 14.3% (4 of 28) versus 31% (9 of 29), respectively,

albeit not significant (P ¼ .13; UKMMC project, unpublished

data 2006). In the current study protocol written back in 2009,

our patients with CKD received IV saline and oral NAC. The

frequency of CIN (11%) was similar to that of the 2006 study.

Although several reviews and meta-analyses, especially

more recent ones by Hoste et al,5 Kunadian et al,6 and Jang

et al,7 have demonstrated a significant benefit of NaHCO3

hydration, others have shown the contrary.8,9 Hung et al opined

that this issue remained uncertain but recommended that bolus

NaHCO3 be used as CIN prophylaxis in emergency cases.10

Gomes et al in a recent large multicenter RCT (n ¼ 301)

demonstrated that NaHCO3-based hydration was not superior

to NaCl to prevent CIN.11 At the time when our article was

published in Angiology,2 Markota et al also reported that using

oral Na/K citrate to alkalinize urine pH may be effective for

this purpose provided the urine pH was >6.12 However, larger,

more comprehensive, multicenter, randomized studies are

required before this question of best prophylactic regimen can

be resolved decisively. In any case, we hope to further explore

this issue in an upcoming article.

Of the 3 major races (Malay, Chinese, and Indian) in our

study, Indian ethnicity appeared at increased risk of CIN. All

these patients were elderly females who, in addition to CKD,

also had multiple traditional cardiovascular risks. These in con-

cert with their genetic make up could have predisposed them

for CIN. We agree with Fidanci and colleagues that gene

polymorphism may play a role in CIN development as explored

by Chang et al.13

In conclusion, further work is needed to resolve the problem

of CIN prevention in these complex patients.

References

1. Fidanci MK, Kurkluoglu M, Guler A, Yesil FG, Balta S, Arslan Z.

Is it possible to prevent acute kidney injury for the patients under-

went contrast medium? Angiology. 2014;65(3):224.

1Nephrology Unit, Department of Medicine, Universiti Kebangsaan Malaysia

Medical Centre, Kuala Lumpur, Malaysia
2Cardiology Unit, Department of Medicine, Universiti Kebangsaan Malaysia

Medical Centre, Kuala Lumpur, Malaysia
3Department of Immunobiology & Microbiology, Universiti Kebangsaan

Malaysia Medical Centre, Kuala Lumpur, Malaysia
4Faculty of Medicine, Universiti Kebangsaan Malaysia Medical Centre, Kuala

Lumpur, Malaysia

Corresponding Author:

Sabah Mohamed Alharazy, Nephrology Unit, Department of Medicine, Pusat

Perubatan Universiti Kebangsaan Malaysia, Jalaln Yaacob Latif, Bandar Tun

Razak, 56000 Cheras Kuala Lumpur, Malaysia.

Email: sabah_alharazy@yahoo.co.uk

Angiology
2014, Vol. 65(3) 225-226
ª The Author(s) 2013
Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0003319713483544
ang.sagepub.com

http://www.sagepub.com/journalsPermissions.nav
http://ang.sagepub.com
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0003319713483544&domain=pdf&date_stamp=2013-04-05


2. Alharazy SM, Kong N, Saidin R, et al. Neutrophil gelatinase-

associated lipocalin as an early marker of contrast-induced nephro-

pathy after coronary angiography. Angiology. 2013;65(3):216-223.

3. Weisbord SD, Palevsky PM. Contrast-induced acute kidney

injury: short and long-term implications. Semin Nephrol. 2011;

31(3):300-309.

4. Zainuddin S. A Comparison of Different Treatment Measures

to Prevent Contrast-Induced Nephropathy in Patients With Under-

lying Stable Renal Impairment Undergoing Coronary Angiogra-

phy [MMed thesis]. Malaysia: Faculty of Medicine, Universiti

Kebangsaan Malaysia; 2004. 9HUKM.WJ342.S681c.

5. Hoste EA, De Waele JJ, Gevaert SA, et al. Sodium bicarbonate

for prevention of contrast-induced acute kidney injury: a systema-

tic review and meta-analysis. Nephrol Dial Transplant 2010;

25(3):747-758.

6. Kunadian V, Zaman A, Spyridopoulos I, Qiu W. Sodium bicarbo-

nate for the prevention of contrast induced nephropathy: a meta-

analysis of published clinical trials. Eur J Radiol. 2011;79(1);48-55.

7. Jang JS, Jin HY, Seo JS, et al. Sodium bicarbonate therapy for the

prevention of contrast-induced acute kidney injury—a systematic

review and meta-analysis. Circ J. 2012;76(9):2255-2265.

8. Brar SS, Hiremath S, Dangas G, Mehran R, Brar SK, Leon MB.

Sodium bicarbonate for the prevention of contrast induced-acute

kidney injury: a systematic review and meta-analysis. Clin

J Am Soc Nephrol. 2009;4(10):1584-1592.

9. Zoungas S, Ninomiya T, Huxley R, et al. Systematic review: sodium

bicarbonate treatment regimens for the prevention of contrast-

induced nephropathy. Ann Intern Med. 2009;151(9):631-638.

10. Hung Y-M, Lin SL, Hung S-Y, Huang W-C, Wang PY-P.

Preventing radiocontrast-induced nephropathy in chronic kidney

disease patients undergoing coronary angiography. World

J Cardiol. 2012;4(5):157-172.

11. Gomes VO, Lasevitch R, Lima VC, et al. Hydration with sodium

bicarbonate does not prevent contrast nephropathy: a multicenter

clinical trial. Arq Bras Cardiol. 2012;99(6):1129-1134.

12. Markota D, Markota I, Starcevic B, Tomic M, Prskalo Z, Brizic I.

Prevention of contrast-induced nephropathy with Na/K citrate

[published online January 24, 2013]. Eur Heart J. 2013.

13. Chang CF, Lu TM, Yang WC, Lin SJ, Lin CC, Chung MY. Gene

polymorphisms of interleukin-10 and tumor necrosis factor-alpha

are associated with contrast-induced nephropathy. Am J Nephrol.

2013;37(2):110-117.

226 Angiology 65(3)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


