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Further evidence for the hepatotoxic potential of metamizole

We read with great interest the commentary by Björnsson “Liver

injury associated with the analgetic drug metamizole.”1 Metamizole is

an analgetic and antipyretic drug, which has been taken from the

market in the United States and the United Kingdom mainly due to

the risk of causing severe agranulocytosis, but is still widely used in

many Latin American, Asian, and European countries.2 Especially in

Germany, the use of metamizole has markedly increased in recent

years.3 However, despite its extensive hepatic metabolism, the

potential of metamizole to cause drug-induced liver injury (DILI) has

been disregarded for many years, and only few cases have been

reported.4 Björnsson emphasizes1 that including recently published

cases by Sebode et al.,5 approximately 40 patients with metamizole-

induced liver injury have been reported worldwide, which qualifies

metamizole as a Category B drug causing DILI according to the

categorization system of LiverTox (http://livertox.nih.gov).6 As stated

by the LiverTox “likelihood score,” Category A drugs are considered to

have a definite hepatotoxic potential with a positive rechallenge

reported for almost 90% of the drugs, while Category B drugs are

highly likely to cause DILI.6,7 An agent is considered a Category B drug

in case 12 to 50 patients with DILI due to this agent have been

published whereas Category A requires more than 50 cases reported.

To further assess the hepatotoxic potential of metamizole, we

analysed the data of our prospective study on the effects of

potentially hepatotoxic drugs (ClinicalTrials.gov: NCT 02353455)

conducted at the University Hospital Munich (LMU, Munich).

Since March 2013, 379 patients with suspected drug-induced

liver injury have been included. DILI diagnosis was based on

clinical and laboratory findings, the Roussel Uclaf Causality

Assessment Method (RUCAM), and expert opinion including long-

term observation. To support the diagnosis, the monocyte-derived

hepatocyte-like (MH) cell test, employing hepatocyte-like cells

generated from the individual patient's blood monocytes, was

performed as described earlier.8,9

We identified 10 patients with DILI for which causality assess-

ment revealed metamizole as the most likely causative agent. All of

the patients had used concomitant medication, but presented with

high RUCAM scores for metamizole: In nine cases, the RUCAM

score was 6–8 (probable) and in one case even 9 (highly probable

with positive rechallenge). Four of these patients had a positive

rechallenge. Causality assessment was supported by the MH cell

test, for which a sensitivity and specificity of 92% and 100%,

respectively, have been shown previously in a selected cohort of

DILI patients with positive rechallenge.10 In accordance with

Sebode et al.,5 we observed a hepatocellular phenotype in most

cases. The median latency between initiation of metamizole

therapy and onset of liver injury was 52 days, and median average

daily dose was 1000 mg. The median follow-up was 9 months.

While one patient developed acute liver failure with the need for

liver transplantation, all the other patients were in remission at the

end of follow-up.

In conclusion, as part of our prospective study on the hepatotoxic

potential of drugs, we identified 10 patients with metamizole-induced

DILI, who presented with a similar pattern as the previously described

cases.1,5 Metamizole was the most likely causative agent with

RUCAM scores of 6 to 9 and a positive rechallenge in 40% of the

cases. We therefore support Björnsson's statement that the hepatoxic

potential of metamizole has been clearly demonstrated by now. More-

over, with our additional 10 cases, metamizole can be listed as a Cate-

gory A drug inducing DILI. The right labelling of the drug with liver

injury as a potential adverse event should help to guide clinicians in

the future and to avoid under-diagnosing and under-reporting of

metamizole-induced liver injury.

ACKNOWLEDGEMENT

We want to acknowledge the excellent technical support by Monika

Hofstetter.

S.W. received funding by the Friedrich Baur Foundation.

A.B. received funding by Federal Ministry for Economic Affairs and

Energy (Bundesministerium fürWirtschaft und Energie – BMWi) EXIST

grant no. 03EFT9BY56. A.B. and A.G. received funding by StMWI

(Bayerisches Staatsministerium für Wirtschaft, Landesentwicklung und

Energie – StMWI) m4-award grant no. 1330/68362/34/2013 and

StMWI grant Bay-TOU1510-0003. Open access funding enabled and

organized by Projekt DEAL.

COMPETING INTERESTS

Dr. Andreas Benesic owns stock in, was employed by, and owns intel-

lectual property rights in MetaHeps GmbH. Prof. Alexander L. Gerbes

owns stock in MetaHeps GmbH. The funders had no role in the design

of the study; in the collection, analyses, or interpretation of data; in

the writing of the manuscript; or in the decision to publish the results.

Sabine Weber declares no conflict of interest.

Received: 3 June 2020 Revised: 29 June 2020 Accepted: 30 June 2020

DOI: 10.1111/bcp.14473

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2020 The Authors. British Journal of Clinical Pharmacology published by John Wiley & Sons Ltd on behalf of British Pharmacological Society

Br J Clin Pharmacol. 2021;87:1587–1588. wileyonlinelibrary.com/journal/bcp 1587

https://doi.org/10.1111/bcp.14473


Sabine Weber1

Andreas Benesic1,2

Alexander L. Gerbes1

1Department of Medicine II, Liver Centre Munich, University Hospital,

LMU Munich, Munich, Germany
2MetaHeps GmbH, Martinsried, Germany

Correspondence

Sabine Weber, Department of Medicine II, Liver Centre Munich,

University Hospital Munich, LMU Munich, Marchioninistr. 15, 81377

Munich, Bavaria, Germany.

Email: sabine.weber@med.uni-muenchen.de

ORCID

Sabine Weber https://orcid.org/0000-0001-7077-8078

REFERENCES

1. Bjornsson ES. Liver injury associated with the analgetic drug met-

amizole. Br J Clin Pharmacol. 2020;86(7):1248–1250. https://doi.org/
10.1111/bcp.14294

2. Andrade S, Bartels DB, Lange R, Sandford L, Gurwitz J. Safety of met-

amizole: a systematic review of the literature. J Clin PharmTher. 2016;

41(5):459–477.

3. Huber M, Andersohn F, Sarganas G, et al. Metamizole-induced

agranulocytosis revisited: results from the prospective Berlin case-

control surveillance study. Eur J Clin Pharmacol. 2015;71(2):

219–227.
4. Lutz M. Metamizole (dipyrone) and the liver: a review of the litera-

ture. J Clin Pharmacol. 2019;59(11):1433–1442.

5. Sebode M, Reike-Kunze M, Weidemann S, et al. Metamizole: an

underrated agent causing severe idiosyncratic drug-induced liver

injury. Br J Clin Pharmacol. 2020;86(7):1406–1415. https://doi.org/
10.1111/bcp.14254

6. Bjornsson ES, Hoofnagle JH. Categorization of drugs implicated in

causing liver injury: critical assessment based on published case

reports. Hepatology. 2016;63(2):590–603.
7. Benichou C, Danan G, Flahault A. Causality assessment of adverse

reactions to drugs—II. An original model for validation of drug causal-

ity assessment methods: case reports with positive rechallenge. J Clin

Epidemiol. 1993;46(11):1331–1336.
8. Benesic A, Leitl A, Gerbes AL. Monocyte-derived hepatocyte-like cells

for causality assessment of idiosyncratic drug-induced liver injury.

Gut. 2016;65(9):1555–1563.

9. Benesic A, Rahm NL, Ernst S, Gerbes AL. Human

monocyte-derived cells with individual hepatocyte characteristics: a

novel tool for personalized in vitro studies. Lab Invest. 2012;92(6):

926–936.
10. Benesic A, Rotter I, Dragoi D, Weber S, Buchholtz ML, Gerbes AL.

Development and validation of a test to identify drugs that cause

idiosyncratic drug-induced liver injury. Clin Gastroenterol Hepatol.

2018;16(9):1488–1494.e5

1588 LETTER TO THE EDITOR

 13652125, 2021, 3, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.14473 by C

ochrane G
erm

any, W
iley O

nline L
ibrary on [31/08/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	Further evidence for the hepatotoxic potential of metamizole
	ACKNOWLEDGEMENT
	COMPETING INTERESTS
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 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 /HighResolution
      >>
      /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


