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Editorial on the Research Topic

The effects of chemotherapy towards the tumor microenvironment
Chemotherapy is the first-line therapy for cancers lacking tailored targeted

therapies. Nevertheless, the efficacy of cytotoxic compounds is severely

compromised by intra- and inter-tumor heterogeneity and most importantly by the

presence of pro-tumorigenic cells and factors belonging to the tumor

microenvironment. A comprehensive review reported on this Research Topic

embraces multiple insights regarding the resistance of cancer cells to

chemotherapeutic drugs (Gaggianesi et al.). Compelling evidence demonstrates that

the resistance to chemotherapeutic agents is sustained by the presence of a

subpopulation of stem-like cells, named cancer stem cells, endowed with tumor-

initiating and metastatic capabilities. The studies listed by Gaggianesi et al. attribute a

fundamental role to tumor microenvironment in dictating cancer stem cells

refractoriness. The most described mechanisms are related to the upregulation in

the expression of drug efflux transporters, anti-apoptotic proteins and the activation
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of survival pathways (Gaggianesi et al.). In ovarian cancer,

chemotherapy also affected cancer stem cell gene expression.

(Escalona et al.). The study by Escalona et al. showed that

platinum-based therapy altered the expression of several

MMP and TIMP genes in association with some cancer stem

cell-related genes.

Although chemotherapy is ineffective against the

subpopulation of cancer stem cells, pivotal studies reviewed

by Garofalo et al. describe how chemotherapy positively affects

the tumor microenvironment by restoring the natural killer

(NK) cell’s functions. One of the most important features of

cytotoxic compounds is to increase the immunogenicity of

cancer cells improving their recognition by NK cells within the

tumor microenvironment (TME). From a different

perspective, the latter event is also facilitated by an

augmented capability of NK cells to penetrate the tumor

microenvironment following chemotherapy administration.

A plethora of mechanisms including the secretion of

chemoattractant cytokines and changes in collagen fibers

composition have been postulated. Garofalo et al. thoroughly

discussed the advantage of using nanocarriers loaded with

chemotherapy compounds to yield a targeted drug delivery.

Even though the findings provided by Garofalo et al. are

focused on melanoma cells, the presence of natural killer in

TME correlates with the outcome in a variety of cancers, thus

making these findings apply to a large number of cancer cases.

Altogether, these achievements could also have a huge

throwback in clinical practice by widening the use of

chemotherapy in patients refractory to immunotherapy.

Apart from that, a review by Di Ianni et al., also focused on

the immunomodulatory effects of temozolomide (TMZ) in

g l i o b l a s t om a , e s p e c i a l l y i n r e l a t i o n t o TME .

The authors reviewed that the paradoxical role of

TMZ as a chemotherapeutic agent may produce an

immunosuppressive environment instead. Thus, the role of

TMZ as an immunological adjuvant remains questionable.

Damage-associated molecular patterns (DAMPs) are

immune-stimulating molecules that are released by cells

upon cell death or cell stress and can be caused by

chemotherapy. One of the DAMP molecules is the HMGB-1

protein, as highlighted by Chavez-Dominguez et al. The dual

roles of HMGB-1 in relation to platinum-based treatments

have been controversial. Nevertheless, the authors have
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demonstrated that there is indeed a correlation between the

levels of HMGB-1 in the plasma of the patients with increased

overall survival of lung adenocarcinoma patients undergoing

cisplatin treatment.

In an original article, Liu et al. analyze the effects of the

tyrosine kinase inhibitor cabozantinib in vivo using a mouse

model of renal cell carcinoma. The authors show that

this inhibitor increased the secretion by the tumor

microenvironment of chemokines involved in the migration

of neutrophils and CD8+ T cells, leading to an increase in

tumor infiltration by these cells and a decrease in tumor

growth. Conversely, the depletion of neutrophils and CD8+ T

cells in the animals significantly decreased the anti-tumoral

effect of the inhibi tor . Furthermore , cabozant inib

treatment induced long-term anti-tumor T-cell responses,

suggesting that cabozantinib might represent a good

candidate for combination therapies, not only with

chemothe rapy bu t a l so w i th T-ce l l the r ap i e s o r

other immunotherapies.

Naseer et al. review the advanced therapeutic innovations

to improve survival and reduce morbidity and mortality in

metastatic castration-resistant prostate adenocarcinoma.

Interest ingly , these innovat ions take into account

most of the biological features of prostate cancer. The

microenvironment in this type of tumor is highly relevant

since the elevated levels of prostate-specific antigen (PSA)

lead to increased androgen receptor (AR) levels and their

associated signaling pathways. They discuss the approaches to

use steroidogenic enzymes to inhibi t tes tosterone

and dihydrotestosterone levels, and inhibitors of the

androgen synthesis pathway (abiraterone, enzalutamide,

andapalutamide). but also, the targeting of AR-independent

signaling pathways, focusing on DNA damage repair

overcoming mechanisms including inhibitors of Poly(ADP–

ribose)polymerase (PARP), as well as a whole plethora of

gene-based therapies and discuss recent data on new

chemotherapeutic options. In addition, they also review

data on the use of the anti-immune checkpoint antibody

anti-PD-1 (pembrolizumab), to burst the patient’s immune

response to tumoral antigens. Taken together, these data

point towards a changing therapeutic profile for advanced

prostate cancer that might lead to substantial changes

in survival.
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We believe that this Research Topic has been able to collect

research that highlights and provides insights into the effects of

chemotherapy on the tumor microenvironment, as summarised

in Figure 1, and hopefully points toward the future line for

research in the field.
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FIGURE 1

A collective summary of the articles published in this research topic.
frontiersin.org

https://doi.org/10.3389/fonc.2022.1069561
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial:&nbsp;The effects of chemotherapy towards the tumor&nbsp;microenvironment
	Author contributions
	Funding
	Acknowledgments



<<
  /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 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


