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Mark Drummond obtained his medical degree from the University of Glasgow (UK) and since then has
trained as a hematologist in the West of Scotland and the Canterbury District Health Board (Christchurch,
New Zealand) and back at Glasgow University, where he also gained a PhD in chronic myeloid leukemia. He
is currently a consultant hematologist and honorary senior lecturer at the Beatson Cancer Centre (Glasgow,
UK) as well as an investigator on multiple UK and international clinical trials.

Here he talks to Commissioning Editor Jennifer Straiton, commenting on the recent announcement
from the Scottish Medicines Consortium, regarding their acceptance of the use of the combination
chemotherapy treatment Vyxeos R© (daunorubicin and cytarabine) for the treatment of high-risk acute
myeloid leukemia in adults. He then discusses the ongoing and future clinical trials in this disease area
and then turns to more personalized treatments.
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Could you introduce yourself & give a bit of detail about the SMC’s recent announcement?
I am a consultant hematologist at the Beatson West of Scotland Cancer Centre (Glasgow, UK) with an interest in
myeloid disorders, particularly acute myeloid leukemia (AML), myelodysplastic syndrome (MDS) and myelopro-
liferative disorders (MPN). The SMC decision is very welcome; I think that it introduces a treatment option for
this specific group of patients who, until now, have had little available to them. The approval given for the licensed
indication, with no other restrictions, is a very welcome decision.

What clinical impact do you think the acceptance of Vyxeos R© will have?
I think there will be a number of positives, the first being that it will force us to adopt a more patient-specific
treatment approach at first diagnosis of AML. Recently there have been multiple new drugs approved for clinical
use and the notion that one size of treatment fits all AML patients is no longer the case. This is something that
we have known for a while, but we just have not had the treatment options to work around it. Now that we do it
means that stratifying and classifying these patients at diagnosis is more important than ever before and can allow
us to tailor the treatment to the individual.

There are benefits to be had from the patient’s perspective, potentially improving both outcome and experience.
The trial has shown that more patients will get to transplant, leading to a far better outcome and overall survival
rates, and we are seeing that this drug leads to higher rates of complete remission, something we know to be
associated with beneficial effects on quality of life. The hope is that this would translate into a better patient
experience and well-being, factors which are likely to play a role in further improving outcome. The toxicity of the
drug is a bit different from what we are used to with the conventional approach; we are seeing less alopecia and
more cytopenias, something which may reflect the more targeted efficacy of the drug.

I would hope that, at least for the post induction cycles, we can think about potentially delivering this treatment
as an outpatient as well, which is something that we have not been able to do before. This is something that could
also feed into a better patient experience and is better for the health service, it would involve less resource use, less
in-patient bed usage and so on.
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Do you see Vyxeos being approved for other forms of cancer in the near future?
The formulation that has been identified here has been developed primarily on models of AML; this very specific
molar ratio of the two chemotherapy drugs has been designed to optimize drug delivery and drug concentration
within the AML cells. However, following the success shown in treating AML, it is being trialed in other tumor types,
particularly those currently treated by anthracyclines; there are trials currently going on in Hodgkin lymphoma and
in diffuse large B-cell lymphoma, with potential for use in treating acute lymphoblastic leukemia. The main focus
will be on its use in the relapse/refractory settings, with additional trials going on with AML patients in this stage
as well. It will be important to look for efficacy signals and safety data in the various tumor types.

There could also be potential for its use in patients with MDS; in about a quarter of cases MDS will transform
into AML; therefore, it is logical to see whether Vyxeos will have a role in that group of patients. These are a
difficult group of patients who often rely on stem cell transplantation to maintain remission so Vyxeos may have a
significant role in their treatment.

How would you say Vyxeos & the more traditional chemotherapy treatments compare to the
newer immunotherapy or CAR-T-based approaches?
Right now, we do not have the CAR-T option in myeloid disease, CAR-T is really within the lymphoma setting
and in lymphoid disorders, specifically acute lymphoblastic leukemia and diffuse large B-cell lymphoma. While
there are data coming through on CAR-T use in myeloid disorders, it is quite difficult to get an antigen to target
the cancerous cells in myeloid disorders that does not also wipe out the marrow. Patients who have been treated
using CAR-T then require allogeneic stem cell transplants to account for the consequences, meaning it is not a
viable treatment in a routine sense. Despite multiple tests experimentally, immunotherapies have not really found
their way into the clinical myeloid setting.

What further advances do you see with respect to novel chemotherapies in the coming years?
In the case of AML, the treatment landscape has changed remarkably in just a couple of years and is set to change
even more in the next couple. I think the big thing coming through in AML which could have a bearing on Vyxeos,
particularly when we are looking at combination therapies, is the use of venetoclax, a BCL-2 inhibitor which is
currently licensed in chronic lymphocytic leukemia; this is producing some very exciting results in the nonintensive
AML-treated population. There is a trial going on now looking at the use of venetoclax in combination with
Vyxeos, these are agents that are very deliverable to patients as stand-alone drugs and we would hope are more
effective when in combination arms.

I think that the big step in terms of intensively treated patients in AML will be to combine intensive chemotherapy
with newer agents, with an ultimate goal of identifying chemotherapy-free treatment pathways. The combination
of Vyxeos with more targeted treatments such as FLT-3 inhibitors or isocitrate dehydrogenase inhibitors will likely
be an interesting development. FLT-3 inhibitors have only recently entered routine use with the licensing of
midostaurin in first-line AML; however, there are three or four new drugs coming along and this next generation
of FLT-3 inhibitors could be of great interest. FLT-3-mutated patients are a particularly difficult subgroup of AML
patients to treat and have a high relapse rate; there is a suggestion that this combination therapy of Vyxeos and
FLT-3 inhibitors could be particularly active in these patients, something that could be very valuable.

Up until fairly recently, the AML community has been predominantly trialing different combinations of con-
ventional chemotherapy and I think Vyxeos is the perfect example of the output of that approach. The two drugs
contained in the Vyxeos molecule are ones that we have been using for over 40 years in AML, yet this is probably
the first breakthrough in terms of the dose schedule and formulation we have had so far. Lots of variations on the
theme have been tried over the years and we are still using a chemotherapy back-bone for the intensively treated
patients, a treatment that looks to stay for the foreseeable future. The direction we are going in now is to combine
this backbone with some of the newer agents, such as the IDH drugs or the FLT 3-targeted drugs, optimizing
chemotherapy and optimizing use of targeted therapies where relevant.

Disclaimer

The opinions expressed in this interview are those of Mark Drummond and do not necessarily reflect the views of Future Medicine

Ltd.

Int. J. Hematol. Oncol. (2019) 8(2) future science group



Developments in chemotherapy for the treatment of acute myeloid leukemia Interview

Financial & competing interests disclosure

The author has no relevant affiliations or financial involvement with any organization or entity with a financial interest in or financial

conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria, stock

ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

Open access

This work is licensed under the Attribution-NonCommercial-NoDerivatives 4.0 Unported License. To view a copy of this license,

visit http://creativecommons.org/licenses/by-nc-nd/4.0/

future science group www.futuremedicine.com

http://creativecommons.org/licenses/by-nc-nd/4.0/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /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 false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 400
  /ColorImageDepth -1
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /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 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

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] 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 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 true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


