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Alternative medicines, including herbal therapies, are
becoming increasingly popular in Western countries, with
herbal treatments now being used by up to 30% of the
population in the United States, with higher use in patients
with HIV/AIDs and depression [1, 2]. Herbal remedies may
be based on complex medical traditions spanning many
hundreds of years, as in traditional Chinese and Indian
systems such as Ayurveda [3]. There is no doubt that herbal
therapies may have excellent clinical outcomes, and aspirin
derived from tree bark or digitalis from foxglove leaves are
two well-recognised examples where the active ingredient
has been demonstrated to be highly effective. A problem
that now occurs in Western countries is that traditional
village-based activities have been expanded into the global
marketplace and this may bring with it difficulties in
controlling the quality, composition and purity of herbal
supplies [4]. A similar problem of substitution and con-
tamination has been found in certain illicit drugs where
quality controls are lacking [5].

Although contamination with heavy metals and pesti-
cides has been reported, the focus of this editorial is on the
possible role played by herbal medicines in the mechanism
of death in cases that come to medicolegal attention, and
the difficulties that exist in assessing this.

Usually when an unexpected death occurs in the com-
munity investigating police officers are rigorous in
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documenting prescription medications that are found at the
scene. The pathologist also has a high index of suspicion
for the possibility of drug overdose or interaction. Unfor-
tunately the same process does not apply to herbal reme-
dies that are often regarded as ‘natural’ products and
therefore unlikely to cause problems. As well, at least 66%
of people taking herbal medicines or supplements do not
report this to their physician, and so there may be no
documentation of their use in the medical record [6]. For
this reason (in our experience) the type of herbal sub-
stances being taken by the deceased and the dosage are
usually not recorded, and therefore are not investigated
further. An additional problem with herbal substances is
that laboratory identification of organic molecules is often
extremely difficult, even when there is clear evidence of
recent use [7].

One problem that arises with herbal remedies is the
addition of prescription drugs to enhance their efficacy, as
this may interact with prescribed medications. Examples
include the addition of steroids [8] that may be contrain-
dicated in individuals taking non-steroidal anti-inflamma-
tory agents. The combination of herbal therapies adulterated
with both steroids and anti-inflammatory drugs such as
indomethacin or phenylbutazone and could initiate or
exacerbate peptic ulcer disease with fatal hemorrhage. It
would not be usual to suspect a possible role for herbal
medicines in such a death.

Other problems arise when there is interference with the
actions of prescribed medications by herbal remedies. For
example, certain patients are prescribed warfarin to reduce
their risk of recurrent pulmonary thromboembolism or
systemic embolization from atrial fibrillation. The action of
warfarin is reduced by St Johns Wort [9]. However, this
would rarely be tested for in the event of these patients’
deaths from thromboembolism, despite St Johns Wort
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being one of the commonest herbal medications [10] and
there being a recognized high incidence of warfarin-St
Johns Wort interaction [1, 9].

An additional problem arises from direct toxicity of
herbal substances with reports of hepatitis, hepatic veno-
occlusive disease, encephalitis, hypertension and myocar-
dial infarction [11]. Fatal hypertensive cardiac disease is a
well recognised event in forensic practice but the possible
role of herbal substances in the lethal event is not usually
considered, at least certainly not in our practice.

This does not imply in any way that there are not sig-
nificant and ongoing problems involving mortality and
morbidity with prescription medications. However, adverse
events are much better recognized with prescription drugs
compared to herbal medicines, and protocols are in place
for the evaluation of, and action on, prescription medicine
events [12]. For example, routine toxicology for common
prescription and non-prescription drugs is performed on
body fluids and tissues in any forensic case where there is a
suggestion of drug involvement. However, toxicological
screening for herbal remedies is usually not performed
during this process.

It appears, therefore, that we do not have a clear
understanding of the possible role that herbal medicines
may have in contributing to adverse events in the popula-
tion of individuals who present for medicolegal investiga-
tion of the cause of death. Some questions worth
considering are:

e Are herbal therapies involved in lethal outcomes in
forensic practice?

e If this is the case, how common is this problem? and

e How is this best investigated?

A final question would be whether it is time to develop a
discipline of forensic herbal toxicology to resolve these
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queries, particularly given the increasing use of herbal
substances in Western communities?

References

1. Brazier NC, Levine MAH. Drug-herb interaction among com-
monly used conventional medicines: a compendium for health
care professionals. Am J Ther. 2003;10:163-9.

2. Burg MA, Uphold CR, Findley K, Reid K. Complementary and
alternative medicine use among HIV-infected patients attending
three outpatient clinics in the Southeastern United States. Int J
STD AIDS. 2005;16:112-6.

3. Byard RW. The potential forensic significance of traditional
herbal medicines. J Forensic Sci. 2010;55:89-92.

4. Ernst E. Toxic heavy metals and undeclared drugs in Asian herbal
medicines. Trends Pharmacol Sci. 2002;23:136-9.

5. Byard RW, Gilbert J, James R, Lokan RJ. Amphetamine deriv-
ative fatalities in South Australia—is “Ecstasy” the culprit? Am J
Forensic Med Pathol. 1998;19:261-5.

6. Wang KennedyJ, Wu CH CC. Patient disclosure about herb and
supplement use among adults in the US. Evid Based Complement
Alternat Med. 2008;5:451-6.

7. Kostakis C, Byard RW. Sudden death associated with intravenous
injection of toad extract. Forensic Sci Int. 2009;188:e1-5.

8. Huang WF, Wen K-C, Hsiao M-L. Adulteration by synthetic
therapeutic substances of traditional Chinese medicines in Taiwan.
J Clin Pharmacol. 1997;37:344-50.

9. Izzo AA, Ernst E. Interactions between herbal medicines and
prescribed drugs. Drugs. 2009;69:1777-98.

10. Barnes PM, Powell-Griner E, McFann K, Nahin RL. Comple-
mentary and alternative medicine use among adults: United
States, 2002. Adv Data. 2004;27:1-19.

11. Ernst E. Serious adverse effects of unconventional therapies for
children and adolescents: a systematic review of recent evidence.
Eur J Pediatr. 2003;162:72-80.

12. Ibrahim JE, Ranson DL, O’Brien A, Charles A, Young C.
Forensic investigation of medical treatment related deaths. Leg
Med. 2009;11:S71-5.



	Herbal medicines and forensic investigations
	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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 149
  /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 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 149
  /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 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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


