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A recently published review (1) of the accuracy, safety,
and reliability of novel phase I methods concluded that the
Bayesian Optimal Interval (BOIN; ref. 2) method does not
suffer from the issue of "irrational" dose assignment. This
property is defined by the authors as failing to deescalate the
dose when 2 of 3 or >3 of 6 patients had dose-limiting
toxicities (DLT) at a dose. This letter examines the author's
definition of irrational dose assignment in a simulated trial
example using the BOIN method. We generated DLT outcomes
under an assumed set of true DLT probabilities (0.18, 0.25,
0.32,0.36, 0.60, 0.69; Scenario 2 in Supplementary Table S2 of
Zhou and colleagues; ref. 1) for a trial of n = 36 patients in
cohorts of size 1. The target DLT rate is 25%, which yields dose
escalation and deescalation boundaries of 19.7% and 29.8%,
respectively. The allocation decisions of the BOIN method for
the simulated trial are reported in Fig. 1. Note that patient 15 is
the third of 6 patients to have a DLT with dose 3. Thus, the dose
assignment for patient 16 is deescalated to dose 2, a decision
that is classified as "rational" by the authors (1). However,
the BOIN method recommends returning to dose level 3 with
patient 17 immediately after a DLT is observed at dose level
2 in patient 16. In fact, no matter what DLT outcome was
observed for patient 16, the observed DLT rate at dose level 2,
either 0 of 6 or 1 of 6, would guarantee that the BOIN method
would return to dose level 3 for patient 17. Therefore, the
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Figure 1.

Simulated trial example of the Bayesian optimal interval design for

n = 36 patients under Scenario 2 in Supplementary Table S2 of Zhou
and colleagues (1) The design escalates if the observed DLT rate at the
current dose level <19.7%. The design deescalates if the observed DLT
rate at the current dose level is >29.8%. Otherwise, the current dose
level is retained.

information obtained from the participation of patient 16 in
the study does not contribute to the dose assignment algo-
rithm for patient 17. Overall, data observed for 8 of 36 (22%)
patients accrued to the study (patients 9, 13, 16, 17, 19, 21, 23,
and 30) do not inform the dosing decision for the following
patient accrued to the study. It is not clinically sensible to view
as irrational the failing to deescalate when >3 of 6 patients
experienced DLTs, but then allow, as rational, returning to
that dose when the very next patient has a DLT at the next
lowest dose level. While this simulated trial constitutes only a
single example of a behavior of the BOIN method that would
not be clinically acceptable, we hope that it will encourage
researchers to take a closer look at in-trial behavior of new
phase I methods.

Disclosure of Potential Conflicts of Interest
No potential conflicts of interest were disclosed.

Received July 2, 2018; revised August 28, 2018; accepted September 5, 2018;
published first November 1, 2018.

2. Yuan Y, Hess KR, Hilsenbeck SG, Gilbert MR. Bayesian optimal interval
design: a simple and well-performing design for phase I oncology trials. Clin
Cancer Res 2016;22:4291-301.

AACR

Downloaded from clincancerres.aacrjournals.org on April 10, 2021. © 2018 American Association for Cancer Research.


http://crossmark.crossref.org/dialog/?doi=10.1158/1078-0432.CCR-18-2090&domain=pdf&date_stamp=2018-10-11
http://clincancerres.aacrjournals.org/

AAC_R American Association
for Cancer Research

Clinical Cancer Research

Accuracy, Safety, and Reliability of Novel Phase | Designs——Letter

Nolan A. Wages and Thomas M. Braun

Clin Cancer Res 2018;24:5482.

Updated version

Access the most recent version of this article at:
http://clincancerres.aacrjournals.org/content/24/21/5482

Cited articles

Citing articles

This article cites 1 articles, 1 of which you can access for free at:
http://clincancerres.aacrjournals.org/content/24/21/5482 full#ref-list-1

This article has been cited by 1 HighWire-hosted articles. Access the articles at:
http://clincancerres.aacrjournals.org/content/24/21/5482 full#related-urls

E-mail alerts

Reprints and
Subscriptions

Permissions

Sign up to receive free email-alerts related to this article or journal.

To order reprints of this article or to subscribe to the journal, contact the AACR Publications Department at
pubs@aacr.org.

To request permission to re-use all or part of this article, use this link
http://clincancerres.aacrjournals.org/content/24/21/5482.

Click on "Request Permissions” which will take you to the Copyright Clearance Center's (CCC)
Rightslink site.

Downloaded from clincancerres.aacrjournals.org on April 10, 2021. © 2018 American Association for Cancer Research.



http://clincancerres.aacrjournals.org/content/24/21/5482
http://clincancerres.aacrjournals.org/content/24/21/5482.full#ref-list-1
http://clincancerres.aacrjournals.org/content/24/21/5482.full#related-urls
http://clincancerres.aacrjournals.org/cgi/alerts
mailto:pubs@aacr.org
http://clincancerres.aacrjournals.org/content/24/21/5482
http://clincancerres.aacrjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /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 0.15
    /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 false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /Warning
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /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 <<
    /ENU ([Based on '[High Quality Print]'] 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 false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /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 [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice




