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Abstract: This is the fi rst detailed description of a severe hepatotoxic reaction in a previously 

healthy 9-year-old schoolgirl after ingestion of some fl ucloxacillin tablets. She was clinically 

well within one week and alanine aminotransferase in serum was normalized in one month. 

Follow up for more than one year was normal.
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Due to few pediatric drug safety studies there is limited knowledge on the risks of 

drug treatment in children. Observations of drug reactions in clinical practice are of 

importance in the absence of this knowledge. In hospitalized children, the overall 

incidence of adverse drug reactions (ADRs) has been reported to be 9.5% and the 

corresponding fi gure was 1.5% in outpatient children.1 When vaccine reports are 

included, the proportion of serious ADRs has been reported to be 13% in children.1

Flucloxacillin has been registered in Sweden since 1975. The hepatotoxicity of 

the substance was fi rst recognized in 1981, when the fi rst case concerning this was 

reported.2 The exact mechanism of fl ucloxacillin-induced liver injury is unknown, but 

metabolic activation may be of importance3 and the immune system may be involved, 

at least in some cases.4 The incidence has been estimated to 8.5 in 100,000 fi rst-time 

users.5

Today, a total of 348 and 1477 reports concerning suspected hepatotoxicity 

during fl ucloxacillin treatment have been registered in the Swedish ADR database 

(SWEDIS, November 2007) and in the WHO ADR database (VigiBase, November 

2007), respectively. In 18 (SWEDIS) and 49 (VigiBase) cases, the outcome was 

lethal, fl ucloxacillin deemed to have determined the lethal outcome in seven and 

32 cases, respectively.

In total, 37 reports concerning children younger than 18 years during fl ucloxacillin 

treatment have been reported previously to VigiBase. However, no description of 

the course of events is available in this database. Below, we will describe a case in 

which a young girl experienced a severe hepatotoxic ADR after short treatment of 

fl ucloxacillin.

Case report
A previously healthy nine-year-old girl of 47 kg was successfully treated with penicillin V 

for the diagnosis cutaneous Borrelia infection. Six months later (January 24, 2007), 

fever, headache and a small wound on the left foot without any known trauma appeared. 

One tablet of paracetamol 500 mg was ingested. The following day (January 25, 2007), 

infl ammation and lymfangitis in the foot/leg developed. A general practitioner was 

consulted and cellulitis with Staphylococcus aureus was suspected and fl ucloxacillin 

500 mg twice daily was prescribed. No further steps were taken to verify this diagnosis. 

After ingestion of two tablets of fl ucloxacillin (January 25, 2007), the patient started 
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vomiting and experienced diarrhea for three days. Fever 

appeared the following day (January 26, 2007), persisting 

for three days (until January 28, 2007) and varying between 

37.0 °C and 40.0 °C. The parents noted yellow-colored 

hands and feet, but no affection of the conjunctiva. On 

January 28, the patient attended the pediatric hospital. At 

arrival, the patient was fully conscious. Physical examination 

revealed no distinct pain of the liver, no palpable hepato-

spleenomegaly, body temperature 39.6 °C, weight 47.0 kg, 

breathing rate 16/minute, heart rate 120/minute, oxygen 

saturation 93%, and blood pressure was 141/63 mmHg (upper 

limit for age 120/79 mmHg). Laboratory tests showed hemo-

globin concentration 138 g/l (�120 g/L), C-reactive protein 

13 mg/L (�5 mg/L), white blood cells 4.4 (4–10 × 109), 

neutrophiles 62% (35%–65%), eosinophiles 0.6% (�6.0%). 

Liver enzymes are described in Figure 1 and Table 1. Inter-

national Normalized Ratio (INR) was maximally 1.7 and no 

clinical symptom of bleeding was present. Serologic tests for 

cytomegalovirus, Epstein–Barr virus, and hepatitis A and B 

were negative.

Upon arrival to the hospital, fl ucloxacillin was with-

drawn and no other antibiotic was administered. Hence, a 

total of 6–7 tablets of fl ucloxacillin were ingested. No fur-

ther tablets of paracetamol were administered. The medical 

history revealed neither intake of mushrooms or herbal 

medicines, nor changed eating habits. The patient had not 

taken any additional medication before hospital care. No 

tendency for eating carrots could be detected. The patient 

recovered within a few days with the gastric pain and 

the lymphangitis disappearing after three days. During a 

follow-up period of fi ve weeks, the patient was in good 

condition. At the last examination during January 2008 she 

was clinically well and laboratory investigation showed 

normal results.

Discussion
In the present case report, liver enzymes were elevated 

following treatment with fl ucloxacillin in a nine-year-old 

child. Aspartate aminotransferase (AST) was elevated more 

than 60-fold, alanine aminotransferase (ALT) more than 

50-fold, gamma-glutamyl transpeptidase (GGT) nearly 

two-fold, whereas alkaline phosphatase (AP) and pancreatic 

amylase were unaffected. INR was increased to 1.7, indicating 

a reduced liver function.

Drug-induced hepatotoxicity includes hepatocellular, 

cholestatic, or mixed reactions. The present report repre-

sents a hepatocellular reaction. Flucloxacillin-induced liver 

injury most often include a cholestatic or a mixed reaction,6,7 
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Figure 1 Liver enzymes in the present case report.
Abbreviations: ALT, alanine aminotransferase; AP, alkaline phosphatase; AST, aspartate aminotransferase; INR, International Normalized Ratio; GGT, gamma-glutamyl 
transpeptidase.
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but hepatocellular reactions have also been reported.8 

The patient had also ingested one tablet of paracetamol 

corresponding to a single dose of 10 mg/kg which is a 

low dose. The toxic ADR of paracetamol is predomi-

nantly dose-dependent and associated with hepatocellular 

reactions7 and depends on the cytochrome P 450-induced 

toxic metabolite. The production of the metabolite can 

be modifi ed after ingestion of alcohol,9 nonsteroid anti-

infl ammatory drug9 and during anorectic conditions10 which 

not occurred in this case. However, paracetamol can not be 

excluded from contributing to the reaction. Unfortunately, 

no serum concentrations of the drugs are available in the 

present case.

The most frequent drug reported to SWEDIS due to a 

hepatotoxic reaction is fl ucloxacillin. In the database, a 

total of 11 ADR reports with a possible relationship with 

fl ucloxacillin concern children, none of which includes a 

hepatotoxic reaction. The present case represents the fi rst 

hepatotoxic ADR to fl ucloxacillin in a child where clinical 

data is available. Since there is vast under-reporting of 

ADRs,10–12 several hepatotoxic reactions to fl ucloxacil-

lin in children may not have been reported. In conclu-

sion, we invite physicians to increase their attention to 

hepatotoxic reactions after treatment with fl ucloxacillin 

in children.

Disclosure
The authors report no confl icts of interest in this work.
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Table 1 Liver enzymes in the present case report

28 Jan 29 Jan 30 Jan 01 Feb 06 Feb 09 Feb 13 Feb 26 Feb 02 Mar 14 Mar

AST (�0.6 μkat/L) 40 40.2 9.8 1.9 0.68 0.64 0.54 0.53 0.58 0.67

ALT (�0.75 μkat/L) 27 40.5 26 14 4.18 2.39 1.19 0.39 0.33 0.26

Bilirubin (5–25 μmol/L) 16 12 9 5 10

GGT (�0.6 μkat/L) 1.08 0.84 1.02 0.65 0.58 0.53 0.38 0.35 0.23

AP (0.9–7.2 μkat/L) 4.6 4.6 5.5 5.9 6.6

INR (�1.3) 1.7 1.5 1.1 1.2

Abbreviations: ALT, alanine aminotransferase; AP, alkaline phosphatase; AST, aspartate aminotransferase; INR, International Normalized Ratio; GGT, gamma-glutamyl 
transpeptidase.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


