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Letter to the editor

Oxycodone, a semisynthetic p-opioid receptor agonist, is
widely used for acute and chronic pain [1]. Because
oxycodone is a substrate of cytochrome P450 (CYP) 2D6
and 3A4 [2-4], pharmacokinetic drug interaction may occur
under concomitant use of CYP inhibitors, such as azole
antifungals. Hagelberg et al. recently reported a drug
interaction between oxycodone and voriconazole, an
antifungal agent with potent CYP3A4 inhibitory activity,
in a pharmacokinetic study employing healthy individuals,
where the area under the drug concentration-time curve for
oxycodone increased by 2.7-5.6 fold under co-administration
of voriconazole [5]. This finding suggests that voriconazole
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potentially enhances both the efficacy of and the occurrence
of related adverse events when both drugs are used
concomitantly. To assess the clinical impact of this drug
interaction, we present a typical case and clinical survey of
nine cancer patients who were treated simultaneously with
oxycodone and voriconazole. The study was approved by the
Ethical Committee of Tsukuba University Hospital (Tsukuba,
Japan).

A 41-year-old man (63.6 kg) with Burkitt’s lymphoma
received oxycodone per os for his thigh pain. Dosage was
maintained at 20 mg d™' after admission. As he was feverish
due to possible Aspergillosis, with positive Aspergillus
antigen, voriconazole iv was administered for 5 days
(700 mg d'; day 7, 400 mg d”'; day 8-11). The fever
gradually declined, and serum Aspergillus antigen turned
negative on day 13. The patient complained of nausea and
vomited just after starting voriconazole (on days 8 and 9). A
sudden reduction in heart rate was also observed on day 9.
Although he had required additional oxycodone (rapid-release
preparation) as the rescue dose (2.5-5.0 mg d') both before
starting and after stopping voriconazole, he needed no rescue
dose during voriconazole co-administration (Fig. 1). These
observations suggested that voriconazole co-administration
enhanced both the efficacy of and the adverse symptoms
relating to oxycodone, resulting in no need for a rescue dose
of oxycodone but inducing nausea and vomiting while both
drugs were used concomitantly. The dosing schedule for
other drugs (omeprazole, gabapentin, zolpidem, magnesia
oxide) was unchanged before and after voriconazole admin-
istration. Liver and kidney function (aspartate aminotrans-
ferase, 52 IU L™'; alanine aminotransferase, 97 IU L™'; blood
urea nitrogen, 6.5 mg dI”'; serum creatinine 0.49 mg dI™"),
and other laboratory data were also unchanged throughout
the study.
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Fig. 1 Clinical course for a case
treated with oxycodone and
voriconazole co-administration
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We retrospectively surveyed the combined use of oxy-
codone and voriconazole in the medical records. Nine
cases, including the one reported here (male:female 2:7;
59+15 years; 49.8+11.0 kg) were found and assessed
(Table 1). The drugs were co-administered at 0.39 (0.23—
2.07) and 6.51 (2.16-7.92) mg kg™ d”', respectively, for
15 (2—42) days. Dosing schedule of drugs affecting
oxycodone metabolism was unchanged during the study
period. Possible adverse events of oxycodone were
observed in seven patients 1-10 days after initiation of
voriconazole co-administration (vomiting four, drowsiness
and respiratory depression two, delirium and sweating
one). One patient (case 3) required oxycodone dose
reduction due to vomiting and sweating during voricona-
zole co-administration. Case 7 had difficulty with pain

Table 1 Patient characteristics

Days

control 2 days after voriconazole co-administration
ceased. This implies that oxycodone concentration in the
blood might be high enough for pain relief during
voriconazole co-administration. These observations sup-
ported the possibility that voriconazole co-administration
enhances oxycodone-induced adverse events, at least in
these seven cases. Occurrence of these adverse events was
not associated with voriconazole administration route (iv
or po) or oxycodone and voriconazole daily dose during
co-administration. Cases 8 and 9, however, showed no
difference in oxycodone-related events whether or not
voriconazole was co-administered.

Drug interactions between oxycodone and azole anti-
fungals, such as voriconazole and itraconazole, impact the
proper use of oxycodone from the pharmacokinetic stand-

Case  Sex Age PS  Diagnosis Body weight Dose (mg kg™ d™) Co-administration ~ Adverse events
(years) (kg) period (d) (Occurrence day)
Oxycodone  Voriconazole

1 Female 51 2 NHL 69.4 0.86 2.16 42 Drowsiness (2)

2 Female 64 DLBCL 38.5 2.07 2.59 2 Delirium (2), hypopnea (2)

3 Male 76 Maxillary tumor 40.2 0.50—0.25 498 4 Drowsiness (2), vomiting (2, 3),
sweating (3), hypotension (4),
hypopnea (4)

4 Female 39 1 Mycosis fungoides  50.9 0.39 7.86 10 Vomiting (10)

5 Female 71 2 AML 39.3 0.25 7.63 6 Vomiting (3)

6 Male 41 1 BL 63.6 0.31 6.29 (iv) 5 Vomiting (2, 3), uncontrolled pain (1)

7 Female 48 2 MM 50.5 0.79 7.92 20 Uncontrolled pain (1)

8 Female 82 2 AML 52.6 0.38 7.60 (iv) 32 -

9 Female 60 2 ALL 43.0 0.23 6.51 15 -

AML acute myelocytic leukemia, DLBCL diffuse large B-cell lymphoma, BL Burkitt’s lymphoma, NHL non-Hodgkin’s lymphoma, MM multiple

myeloma, ALL acute lymphatic leukemia, PS performance status
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point [5—7]. Our preliminary study confirmed that this drug
interaction, at least the combination of oxycodone and
voriconazole, was clinically important, because oxycodone-
induced adverse events were observed in seven of nine
patients treated concomitantly with both drugs. As most
events were observed 1-4 days after either introducing or
stopping voriconazole co-administration (Table 1), we
recommend paying attention to possible drug interactions
early when both drugs are used simultaneously.

References

1. Mucci-LoRusso P, Berman BS, Silberstein PT, Citron ML, Bressler
L, Weinstein SM, Kaiko RF, Buckley BJ, Reder RF (1998)
Controlled-release oxycodone compared with controlled-release
morphine in the treatment of cancer pain: a randomized, double-
blind, parallel-group study. Eur J Pain 2:239-249

. Leow KP, Smith MT, Williams B, Cramond T (1992) Single-dose

and steady-state pharmacokinetics and pharmacodynamics of oxy-
codone in patients with cancer. Clin Pharmacol Ther 52:487-495

. Lalovic B, Kharasch E, Hoffer C, Risler L, Liu-Chen LY, Shen DD

(2006) Pharmacokinetics and pharmacodynamics of oral oxy-
codone in healthy human subjects: role of circulating active
metabolites. Clin Pharmacol Ther 79:461-479

. Liukas A, Kuusniemi K, Aantaa R, Virolainen P, Neuvonen M,

Neuvonen PJ, Olkkola KT (2008) Plasma concentrations of oral
oxycodone are greatly increased in the elderly. Clin Pharmacol
Ther 84:462-467

. Hagelberg NM, Nieminen TH, Saari TI, Neuvonen M, Neuvonen

PJ, Laine K, Olkkola KT (2009) Voriconazole drastically increases
exposure to oral oxycodone. Eur J Clin Pharmacol 65:263-271

. Saari TI, Gronlund J, Hagelberg NM, Neuvonen M, Laine K,

Neuvonen PJ, Olkkola KT (2010) Effects of itraconazole on the
pharmacokinetics and pharmacodynamics of intravenously and
orally administered oxycodone. Eur J Clin Pharmacol 66:387-397

. Gronlund J, Saari TI, Hagelberg NM, Neuvonen PJ, Olkkola KT,

Laine K (2010) Exposure to oral oxycodone is increased by
concomitant inhibition of CYP2D6 and 3A4 pathways, but not by
inhibition of CYP2D6 alone. Br J Clin Pharmacol 70:78-87

@ Springer



	Effects of voriconazole co-administration on oxycodone-induced adverse events: a case in the retrospective survey
	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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


