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Editorial on the Research Topic
Advances in the treatment of chronic myeloid leukemia

The introduction of tyrosine kinase inhibitors (TKIs) has revolutionized the treatment
of chronic myeloid leukemia (CML). Within the era of TKIs, many advances in the
management of this disease have been achieved in a continuous manner. The Research
Topic of the Frontiers in Oncology includes 6 papers on the management of CML, which
will be summarized below.

The outcomes of TKI therapy in CML can be influenced by many disease- and patient-
related factors including the BCR:ABLI transcript type (i.e., el3a2 and el4a2). In the
literature there are conflicting results on the impact of transcript type on TKI responses and
survival (1). Thus, Chen et al. performed a meta-analysis including 16 studies. With some
limitations as stated by the authors, in this meta-analysis expression of e14a2 was found to
be associated with faster, deeper, and more sustained molecular responses together with a
survival benefit including overall survival (OS) when compared to e13a2. As treatment-free
remission (TFR) is a desirable endpoint for patients with CML, this analysis also showed
that having an el4a2 transcript could have a positive impact on achieving TFR.

Although multiple TKIs have proven effective for the treatment on CML, many patients
can be affected by TKI-related toxicities. Whilst life-threatening events are thankfully
uncommon, less severe, but more common side effects may have significant impact on
quality of life (QoL). CML physicians should receive credit for minimizing the impact of
these adverse events (AEs), through recognition of both commonly associated and
idiosyncratic events, and the early diagnosis and optimal management these toxicities.
To further aid this effort, Yoshifuji and Sasaki have comprehensively examined the
characteristics and AEs profile of the 5 currently available ATP-competitive BCR::ABLI
TKIs (imatinib, bosutinib, dasatinib, nilotinib, and ponatinib), together with the most
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recently approved agent targeting the ABL1 myristoyl pocket -
asciminib. Several studies have now provided the basis for dose
reduction to minimize toxicity yet preserving efficacy - most of
them included in this review with expert commentary. Proactive
dose optimization strategies will be increasingly important to
personalize therapy, particularly in older patients who are at
higher risk of toxicity.

As underlined by the review summarized above, dose reductions
of TKIs can be performed in the presence of and/or to avoid potential
TKI-associated AEs. There are not many studies evaluating TFR in
patients receiving TKIs at lower than the recommended daily doses:
to address this point, Turlo et al. performed a multi-center study. Of a
total number of 5.637 patients, 1.785 (31.7%) were receiving low-dose
TKIs, and 64.4% of the hematologists involved believed that in
patients receiving reduced doses of TKIs, a TFR can be attempted.
One hundred and ninety-four patients attempted TFR, of which
98.4% had already achieved deep molecular response at the time of
TFR. Following a median of approximately 30 months of follow-up,
71.1% patients were still in TFR, demonstrating that dose reduction
can be performed successfully in a group of patients before
attempting TFR, although more data should be accumulated to
draw firmer conclusions.

Many TKIs are approved in the management of CML and
choosing the appropriate TKI for individual patient based on
treatment goals, age, comorbidities, and the AE profile of the
available drugs. Although no significant difference in OS has been
reported between imatinib and second-generation TKIs (2GTKIs),
2GTKIs were associated with increased risk of arterial occlusive
events (AOEs) and venous thromboembolism (OR of 2.81 and 1.74,
respectively) in retrospective studies (2).

In the present Research Topic, Sicuranza et al. reported result of
prospective study including 186 CML patients (89 imatinib, 59
nilotinib, and 38 dasatinib) showing that a pro-inflammatory/
prooxidative milieu developed during treatment with nilotinib
compared with imatinib or dasatinib, as demonstrated by higher
high-sensitivity C-reactive protein (hs-CRP) and oxidized low
density lipoprotein (oxLDL) levels and increased interleukin 6
(IL-6)/IL-10 and tumor necrosis factor alpha (TNF-o)/IL-10
ratios only in nilotinib cohort. After median follow-up of 23.3
months from TKI start, 10/186 patients (5.4%) suffered an AOE and
5/10 (50%) AOEs occurred during nilotinib treatment despite a
lower 10-year ‘Systematic Coronary Risk Evaluation’ (SCORE) and
a lower median age in this subgroup. They demonstrated a
progressive increase in oxLDL levels during nilotinib treatment,
but not during imatinib or dasatinib.

Based on this data it was concluded that combination of
inflammatory and oxidative mechanisms, that are closely related in
atherogenesis and atherothrombotic complications, may eventually
be responsible for nilotinib-associated endothelial activation leading
to increased AOE. A longer follow-up is needed to further confirm
the active role of nilotinib in AOE pathogenesis.

Pediatric CML is extremely rare, as the number of allogeneic
hematopoietic stem cell transplantation (HSCT) performed in CML
decreased considerably in the era of TKIs. In addition, data
regarding the impact of HSCT on long-term health related QoL
(HRQoL) in pediatric CML patients are lacking, that’s why the
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study by Schleicher et al. is quite important. The authors
demonstrated the patient-reported outcomes (PROs) and HRQoL
in 86 long-term survivors receiving an allograft prior to and after
the introduction of TKIs. Late secondary malignancies and CML
relapse were observed in 13% and 27% of the patients, respectively.
The rate of chronic graft-versus-host disease (cGvHD) was 30%,
with a negative impact on HRQoL, while cases without cGvHD had
no differences in terms HRQoL when compared to controls.

In the last years, many studies on the impact of COVID-19
pandemic in patients with hematological neoplasms has been
performed, with conflicting results. In CML, an Italian study
reported an extremely low prevalence of infection (0.17%) (3).
However, little is known on the impact of the pandemic on the
management of patients and on CML outcomes.

In this Research Topic, Yilmaz et al. reported on cross-sectional
study on 210 CML patients receiving regular outpatient care at a
single institution in Turkey, comparing data in the year span before
and after SARS-CoV2. More than 80% of patients were receiving
imatinib, and 90% had achieved at least a major molecular response
(MMR). Despite a significant reduction, compared to the previous
year, both in median number of clinical visits (1 vs. 4) and
molecular assessment (1 vs. 3) per patient, there was no reduction
in TKI therapy adherence, that was higher in the pandemic year
(88.8% vs. 78.1%) nor a detrimental effect on CML outcome. Only a
minority of patients lost MMR (4/182), lost complete cytogenetic
response (1/182) or progressed to blast phase (2/182); these number
were like those observed in the following 12 months of “regular”
follow-up. Taken together, data from Yilmaz et al. confirm a
favorable outcome of CML patients during COVID-19 pandemic,
although their findings need confirmation in larger number and in
an extended follow-up time.

Astonishing advances improved outcomes for CML patients
over the last two decades, with their overall survival now
approaching that of the general population. However, many
research questions remain, and a significant minority of patients
still face challenges. Issues such as managing long-term toxicity of
TKIs, comprehensive care of the pediatric patient, optimizing
monitoring in unexpected situations, and implications of the
recent COVID-19 pandemic all stress the importance of expert
physicians. We believe that the articles included in this Research
Topic of Frontiers in Oncology will greatly assist hematologists in
optimizing care for their CML patients.

Author contributions
All authors listed have made a substantial, direct, and

intellectual contribution to the work and approved it
for publication.

Conflict of interest

AE has received advisory board honoraria from Novartis,
Bristol-Myers Squibb, and Pfizer and he also received speaker
bureau honoraria from Novartis, Bristol-Myers Squibb, and

frontiersin.org


https://doi.org/10.3389/fonc.2022.839915
https://doi.org/10.3389/fonc.2022.835563
https://doi.org/10.3389/fonc.2022.963223
https://doi.org/10.3389/fonc.2022.994101
https://doi.org/10.3389/fonc.2022.994101
https://doi.org/10.3389/fonc.2023.1166588
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Eskazan et al.

Pfizer, outside the present study. MT received advisory board and
speaker bureau honoraria and from Novartis, Bristol-Myers Squibb
and Incyte, outside the present study. DY has received research
funding from Novartis and Bristol-Myers Squibb and honoraria
from Pfizer, Amgen, Novartis, and Bristol-Myers Squibb.

The remaining 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.

References

1. Ercaliskan A, Eskazan AE. The impact of BCR-ABLI transcript type on tyrosine
kinase inhibitor responses and outcomes in patients with chronic myeloid leukemia.
Cancer (2018) 124(19):3806-18.

2. Vener C, Banzi R, Ambrogi F, Ferrero A, Saglio G, Pravettoni G, et al.
First-line imatinib vs second- and third- generation TKIs for chronic-

Frontiers in Oncology

03

10.3389/fonc.2023.1166588

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

phase CML: A systematic review and meta-analysis. Blood Adv (2020) 4
(12):2723-35.

3. Breccia M, Abruzzese E, Bocchia M, Bonifacio M, Castagnetti F, Fava C, et al.
Chronic myeloid leukemia management at the time of the COVID-19 pandemic in
Ttaly. A campus CML survey. Leukemia (2020) 34:2260-1.

frontiersin.org


https://doi.org/10.3389/fonc.2023.1166588
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial: Advances in the treatment of chronic myeloid leukemia
	Author contributions
	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 /sRGB
  /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 false
  /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 false
  /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 false
  /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


