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Editorial on the Research Topic

The Global Methamphetamine Problem: Approaches to Elucidate the Neurobiology,
Epidemiology, and Therapeutic Effectiveness

Methamphetamine-use disorder (MUD) is a global problem and is of great public health concern. The
rapid increase in methamphetamine (MA) use in Europe, particularly in young adults has led to a
significant medical shortfall in many regions. MUD is a particularly difficult addiction to treat, in part,
because of the psychiatric comorbidities and the effects of MA on the neurobiological mechanisms that
affect higher-order cognitive functions relevant for adaptive behavior and successful completion of
treatment programs. Moreover, little is known about the risk factors and susceptibility of MUD or the
trajectories in neurocognitive and neurobiological deficits and treatment response. This special issue on
the global methamphetamine problem, therefore, focuses on MA use as a multi-faceted construct that
needs to be evaluated in the context of risk factors, neurobiology, therapeutic approaches, and
comorbidities that likely interact with treatment outcomes.

We start with the cognitive dysfunctions associated with MUD, as these deficits have lasting
impact on daily life behavior and treatment outcomes. The systematic review presented byMay et al.
highlights the abnormalities in emotion regulation, goal-directed decision making, and responses to
negative reinforcement in MUD. This review provides a comprehensive evaluation of MA-
associated cognitive deficits, which have been considered in the following papers examining
abstinence and treatment. For example, in Bernhardt et al. patients with MUD show
improvements in sustained attention but no change in impulsive choices after 3 months of
abstinence. Similarly, Bensmann et al. report that some tests of executive function are impaired,
while others normalized after abstinence. These differences in executive function have significant
implications for treatment. The study presented by Lake et al. presents evidence that individual
variability in the aversion to losses and in the predilection for large and immediate rewards is a
g August 2020 | Volume 11 | Article 8501

https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00850/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00850/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00850/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00850/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00850/full
https://www.frontiersin.org/research-topics/9803/the-global-methamphetamine-problem-approaches-to-elucidate-the-neurobiology-epidemiology-and-therapeutic-effectiveness
https://www.frontiersin.org/research-topics/9803/the-global-methamphetamine-problem-approaches-to-elucidate-the-neurobiology-epidemiology-and-therapeutic-effectiveness
https://doi.org/10.3389/fpsyt.2020.00114
https://doi.org/10.3389/fpsyt.2020.00581
https://doi.org/10.3389/fpsyt.2019.00823
https://doi.org/10.3389/fpsyt.2020.00022
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles
http://creativecommons.org/licenses/by/4.0/
mailto:max.pilhatsch@
https://doi.org/10.3389/fpsyt.2020.00850
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2020.00850
https://www.frontiersin.org/journals/psychiatry
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2020.00850&domain=pdf&date_stamp=2020-08-19


Kohno et al. Editorial: The Global Methamphetamine Problem
factor in successful contingency management treatment
outcomes. In line with these results, naltrexone-induced
changes in large-scale brain networks that are important for
many of the deficits in executive function seen in MUD is
associated with MA abstinence and addiction severity (Kohno
et al.). Together, these studies show the importance of
interventions to consider cognitive control and decision-
making deficits as a factor in order to enhance the effectiveness
of different treatment approaches.

Cognitive deficits and maladaptive decision-making
associated with MUD also has implications on public health at
large, which is highlighted in a paper by Schecke et al. that
reports that MA use in sexual settings is related to higher rates of
HIV. In addition to the public health concern, an increase in
mental health disorders are associated with MA use in sexual
settings, which underscores the importance of identifying
psychiatric comorbidities when treating MUD. For example,
comorbid substance use disorders influence the trajectory of
MUD recovery, where the presence of a dual diagnosis is
associated with greater occurrence of relapse, death, or
incarceration (Tan et al.). Similarly, incarceration rates in
MUD interacted with levels of psychopathy and corticostriatal
brain connectivity (Hoffmann et al.). As this brain network is
important for executive function and cognitive control, these
results are in line with the study presented by Arunogiri et al. that
show impairments of emotion recognition and impulsive choice
in MUD and the additional presence of psychotic symptoms
potentiating these effects.

Treatments that limit MA use through improvements in
decision-making skills or modification of neural networks are
imperative, as a study that evaluates the first German-language
therapy manual for specific short-term treatment of MUD
(Petzold et al.) shows that shorter periods of MA use is a
primary predictor for positive treatment responses. An
innovative study protocol to limit MA use has also been
proposed, which will examine the efficacy of retrieval-
extinction training combined with virtual reality to reduce cue-
Frontiers in Psychiatry | www.frontiersin.org 2
evoked responses in MUD (Liu et al.). Another important
consideration in reducing MA use is genetic risk factors. A
preclinical study showing that Homer2 expression regulates the
rewarding/reinforcing properties of MA highlights the need to
identify genetic susceptibility for MUD to develop tailored
models for prevention and treatment (Brown et al.).

Overall, the selection of these studies highlights the complex
dynamics of MUD and the need for interdisciplinary research.
Extending the results from these published articles would be of
great value in identifying the interactions between psychosocial,
genetic, neural and behavioral markers that are associated with
stimulant use and has the potential to advance therapeutic
strategies for addiction.
AUTHOR CONTRIBUTIONS

MK, CB, and MP wrote the manuscript. All authors contributed
to the article and approved the submitted version.
FUNDING

This work was funded by the MeDDrive program of the
Technische Universität Dresden (MeDDrive grant #60.401),
the Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation) – Project-ID 402170461 – TRR 265 (1) and the
Department of Veterans Affairs Clinical Sciences Research and
Development Career Development Award IK2CX001790,
Oregon Health & Science University Collins Medical Trust
Award APSYC0249, Medical Research Foundation of Oregon
APSYC0250, and the Center for Women’s Health - Circle of
Giving APSYC0287.

The funding bodies had no further role in the conceptualization
of the study, the collection and analysis of data, the preparation of
the manuscript or the decision to publish.
REFERENCES

1. Heinz A, Kiefer F, Smolka MN, Endrass T, Beste C, Beck A, et al. Addiction
Research Consortium: losing and regaining control over drug intake
(ReCoDe)-From trajectories to mechanisms and interventions. Addict Biol
(2020) 25:e12866. doi: 10.1111/adb.12866

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Kohno, Beste and Pilhatsch. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original author(s)
and the copyright owner(s) are credited and that the original publication in this journal is
cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
August 2020 | Volume 11 | Article 850

https://doi.org/10.3389/fpsyt.2019.00603
https://doi.org/10.3389/fpsyt.2019.00603
https://doi.org/10.3389/fpsyt.2019.00886
https://doi.org/10.3389/fpsyt.2019.00398
https://doi.org/10.3389/fpsyt.2020.00090
https://doi.org/10.3389/fpsyt.2019.00889
https://doi.org/10.3389/fpsyt.2020.00130
https://doi.org/10.3389/fpsyt.2020.00322
https://doi.org/10.3389/fpsyt.2020.00011
https://doi.org/10.1111/adb.12866
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Editorial: The Global Methamphetamine Problem: Approaches to Elucidate the Neurobiology, Epidemiology, and Therapeutic Effectiveness
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 0.40
    /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 false
  /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 0.40
    /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 false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


