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Editorial on the Research Topic

Hormones and receptors in breast cancer
Breast cancer (BC) is the most common type of cancer and the fourth cause of cancer

death among women worldwide. Steroid (estrogens, progestogens, androgens and

glucocorticoid), thyroid, TSH, prolactin and growth/insulin receptors signaling pathways

activated by their hormones have a major role in the mammary gland development and in

the etiology, and progression of BC. Although classification of BC is defined by hormone

receptor expression, (estrogen receptor-ER and/or progesterone receptor-PR), there is

evidence indicating that estradiol and progesterone are not the unique hormones driving

BC progression.

During the last years, the role of different hormones has been unravelled in biological

aspects to regulate tumor progression, metastasis, and treatment response, as well as their

receptors crosstalks. The study of hormonal receptors expression as well as the molecular

mechanism induced could have a prognostic value in BC.

The present Research Topic aims to provide a platform for novel research in BC,

including original research articles that would help in the development of better diagnostic,

prognostic and/or therapeutic strategies for this disease.

ER remains the most important biomarker in breast oncology. ERlow tumors represent

a relatively small subgroup of BC patients, being similar to ERneg disease in their molecular

landscape, clinicopathological characteristics, and response to therapy. Nevertheless, a

proportion may retain some ER signalling dependency, and so the possibility of responding

to some degree to endocrine therapy and should be considered as a heterogeneous number

of tumors to be fully characterized from the molecular point of view. Reinert et al. reviewed

the most important considerations regarding the definition of ER positivity, pathology

assessment, prognosis, and therapeutic implication of ERlow BC from the medical oncology

perspective. Whether to offer endocrine therapy as part of the overall strategy under the

possibility of some remaining endocrine sensitivity should remain an individual discussion.

Wright et al. analysed the signalling network of PR in a BC model cell line, T47D by

phospho-proteomics. Similar to ER, PR signals mostly through the genomic pathway, but

membrane bound forms have also been described. The T47D cell line is a model often

applied for PR research; however, the phospho-proteome determination combined with

pathway enrichment analysis provides new insights into the molecular function of this

hormone. Especially, these data suggest progesterone mediated changes in the nuclear
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structure and epidermal mesenchymal transition (EMT).

Interestingly, neurotrophin and insulin signalling seems also

activated. Further studies should show whether these predictions

originating from a single cell line hold true for clinical BC.

The androgene receptor (AR) is not a classical prognostic factor

in BC, however, it is expressed in many BC and also characteristic

for one subtype of triple negative BC. Several drugs are available and

applied clinically for prostate cancer, so it is tempting to propose

AR as target for BC as well. In this Research Topic, Ravaioli et al.

review our current knowledge on this receptor and aim at

answering important questions for evaluating the role of AR in

BC. This means defining the structure and function of this protein,

and how to detect this receptor diagnostically and in which subtype

or stage it might be important. Altogether for AR-positive triple

negative cases, new therapies targeting AR might be evolving.

In the same line, Chen et al. analysed the published papers to

find which journals fancy AR research, the most active research

institutions, influential researchers, the most important research

papers and keywords worth to further explore, providing guidance

for researchers who are interested in this field. Endocrine therapy is

milder and more acceptable to patients than chemotherapy. Thus, if

a new kind of drugs that have completely different mechanisms

from existing endocrine therapy is available, it is possible to prolong

patients’ lifetime. With the help of this scientometric analysis in this

field, researchers can clarify the current research status and hot

spots worth to fully explore.

Related to the finding that insulin signalling seems activated by

progesterone, Dittmer reviews our current knowledge on the

insulin-like growth factor-1 (IGF-1) binding proteins, especially

IGFBP5. It is well known that IGF-1 signalling is associated with a

major clinical problem, the acquired resistance to the selective ER

modulator tamoxifen or the ER degrader fulvestrant. Here, IGFBP5

seems to be a major player by modulating signalling via BCL3 or the

ER, but also affecting ERK signalling. Interestingly, the extracellular

IGFBP5 can inhibit or promote IGF-1 signalling, depending on the

cellular context such as the tumor micro environment. Dittmer

points out that IGFBP5 can also have IGF-1 independent effects, by

binding to a membrane receptor, leading to internalization and

accumulation in the nucleus. IGFBP5 might therefore become an

important prognostic biomarker or drug target in the future.

In a case report, Liu et al. describe a rare, hypoglycemic coma

due to a borderline phyllodes tumor of the breast. The most

common cause of non-islet cell hypoglycemia of this type is

tumoral overproduction of incompletely processed IGF-2, which

stimulates insulin receptors and increases glucose utilization. The

patient’s hypoglycemia resolved rapidly after the removal of the

breast tumor. Pathological examination confirmed a borderline

phyllodes tumor of the breast, and immunohistochemical staining

showed high expression of IGF2 in the tumor tissue. According to

research, these patients frequently have severe hypoglycemia,

impaired consciousness, a giant breast tumor, and detectable big-

IGF2 in serum or tumor tissue.
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Pathological complete response (pCR) is considered a surrogate

for favorable survival in BC patients treated with neoadjuvant

chemotherapy (NACT). The study by Qian et al. aimed to

develop and validate a nomogram for predicting the pCR

probabil ity of BC patients after NACT based on the

clinicopathological features. A nomogram is considered to be a

reliable tool to predict the prognosis of cancer patients. This

nomogram is based on age, AJCC T stage, Ki67 index before

NACT, HER2, and HR status, which can be non-invasively

applied to personalize the prediction of pCR in BC patients

treated with NACT both before NACT and before surgery. The

nomogram has the potential to assist clinicians in screening BC

patients for NACT and adjusting the optimal surgical approach for

BC patients after NACT.

Shi et al. constructed another nomogram to predict axillary pCR

after neoadjuvant systemic therapy (NST) in clinically node-

positive patients with BC. Efficacy indicators reflecting the

therapeutic response of NST were found to be very important in

predicting axillary pCR. Based on these efficacy indicators and some

baseline indicators, they established a novel nomogram, which was

validated and considered to be highly accurate in predicting axillary

pCR. This predictive model may help surgeons to de-escalate or

even omit axillary surgery for patients with axillary lymph node

downstaging after NST in the future.

Overall, the articles outlined in the current Research Topic

introduce new relationships between biological factors and BC

markers, diagnostic, and/or prognostic approaches for better

management of this disease.
Author contributions

All authors listed have made a substantial, direct, and

intellectual contribution to the work and approved it

for publication.
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.
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.
frontiersin.org

https://doi.org/10.3389/fendo.2022.977331
https://doi.org/10.3389/fendo.2022.887612
https://doi.org/10.3389/fendo.2022.983793
https://doi.org/10.3389/fendo.2022.983793
https://doi.org/10.3389/fendo.2022.871998
https://doi.org/10.3389/fendo.2022.955250
https://doi.org/10.3389/fendo.2022.1042394
https://doi.org/10.3389/fendo.2023.1185615
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Hormones and receptors in breast cancer
	Author contributions



<<
  /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


