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SUMMARY
Serum or plasma creatinine level determination has been serving for decades as the most commonly used marker of 
renal function. However, creatinine levels are affected by a number of other factors not related to renal function, par-
ticularly age, gender, muscle mass, starvation, wasting diseases, post surgical states, and activity or exertion. Alterna-
tives for the assessment of renal function or glomerular fi ltration rate (GFR), through measurement of the clearance of 
exogenous substances like, inulin, 51Cr-ethylendiaminotetraacetate (51Cr-EDTA), 99mTc-diethylenetriaminepentaacetic 
acid or iohexol are more accurate, but too complex, laborious, and not suitable for routine clinical use. Therefore, serum 
creatinine measurement yet remains the most common method to estimate renal function in routine clinical practice. In 
the presented case study, nearly 50% decline in serum creatinine level as measured by enzymatic colorimetry method 
according to the manufacture’s recommendation is described. Relatively rapid serum creatinine concentration decline 
from 67 μmol/L baseline value to 30 μmol/L within 4 days in a CF patient post bilateral lung transplantation, who, was on 
courses of essential immunosuppressive, antimycotic, and antibacterial drugs including an aminoglycoside (amikacin) 
was observed. The change in serum creatinine level within four consecutive days after bilateral lung transplantation 
(mean difference, -49.25 % μmol/L; with 95% confi dence interval, -29 to -37 μmol/L) was signifi cant. Herein, the event is 
not essentially refl ecting better renal function, since amikacin trough level was unacceptably high (20 mg/L) at the same 
time, rather explaining probably low production of creatinine as a result of underlying pathology in cystic fi brosis. Patient 
related explanations and existing methodological challenges have also been discussed.
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SOUHRN
Tesfaye H., Průša R., Kolářová J., Šimonek J., Lischke R.: Rychlý pokles sérového kreatininu a obtížné dávkování 
aminoglykosidu – kazuistika pacientky s cystickou fi brózou po oboustranné transplantaci plic
Hladina sérového nebo plazmatického kreatininu slouží již desítky let jako nejčastější používaný ukazatel renální funkce. 
Přesto je koncentrace sérového kreatininu ovlivněna jinými, s funkcí ledvin nesouvisejícími faktory (věk, pohlaví, svalová 
hmota, stav výživy, nemoci poškozující organismus, pooperační stavy, tělesná aktivita nebo vyčerpávající fyzický výkon). 
Alternativy pro zjištění renální funkce/gromerulární fi ltrace (GFR) pomocí podání exogenních látek (inulin, 51Cr-ethylendia-
minotetraacetát (51Cr-EDTA), 99mTc-diethylenetriaminepentaacetát nebo iohexol) jsou přesnější, ale zároveň velmi složité, 
pracné a nehodí se pro rutinní praxi. Měření sérového kreatininu proto stále zůstává běžnou metodou k odhadu renální 
funkce v rutinní klinické praxi. V tomto sdělení popisujeme cca 50% pokles sérového kreatininu měřeného enzymatickou 
metodou s kolorimetrickou detekcí podle návodu výrobce. Relativně rychlý pokles sérového kreatinu z 67 μmol/l na 30 
μmol/l v průběhu 4 dnů byl pozorován u pacientky s cystickou fi brózou po oboustranné transplantaci plic, s náležitou 
imunosupresivní, antimykotickou i antibakteriální léčbou včetně aminoglykosidů (amikacin). Změny v hladině sérového 
kreatininu během 4 dnů (průměrný rozdíl 49, 25 %, při 95% intervalu spolehlivosti, -29 až -37 μmol/l) jsou významné. 
Tento jev přesto nemusel být odrazem lepší clearance vzhledem k nepřijatelně vysoké „trough“ hladině amikacinu a 
nejspíše poukazuje na možné snížení produkce kreatininu v souvislosti s cystickou fi brózou. Autoři v článku diskutují o 
stavu nemocné a probírají metodologická úskalí. 
Klíčová slova: sérový kreatinin, dávkování amikacinu, cystická fi bróza, transplantace plic.

Introduction

Creatinine is a small molecular weight (113 Daltons) 
metabolic product of creatine and phosphocreatine, 
which are both found almost exclusively in muscle. Thus, 
creatinine production is proportional to muscle mass and 
varies a little from day to day. However, production can 
change over longer periods of time if there are changes 
in muscle mass and other conditions [1]. Although diet 
ordinarily accounts for only a relatively small proporti-
on of overall creatinine excretion, it is another source 
of variability in serum creatinine levels. Creatine from 

ingested meat is converted to creatinine and it is also 
partly the source of creatinine excretion. Thus, variability 
in meat intake can also contribute to variability in serum 
creatinine levels. The conversion of creatine to creatinine 
can occur with cooking. Since creatinine is readily absor-
bed from the gastrointestinal tract, ingesting cooked 
meat can lead to a rapid increase in serum creatinine 
levels. Creatinine does not bind to plasma proteins, and 
is freely fi ltered by the renal glomeruli. However, it has 
long been appreciated that creatinine is also secreted 
by the renal tubule. Even if tubular secretion of creati-
nine were constant, the differences in serum creatinine 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 true
  /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 true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




