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Editorial on the Research Topic

Hereditary Breast and Ovarian Cancer: Current Concepts of Prevention and Treatment

Breast cancer is the leading cause of cancer-related death inwomenworldwide.Whilst ovarian cancer is
less common, it remains challenging due to late detection and high mortality (1). Most cases are
considered sporadic; however, both tumor types may occur in patients with inherited mutations in
cancer susceptibility genes (2). Hereditary breast and ovarian cancer syndrome (HBOC) accounts for
90%of the hereditary neoplasms and is predominantly associatedwith germlinemutations inBRCA1or
BRCA2genes (3).Themeancumulative riskofbreast cancer is57% inBRCA1mutationcarriers and49%
in BRCA2mutation carriers, while ovarian cancer risk in womenwithBRCA1 and BRCA2mutations is
40%and18%, respectively.HBOCcan also increase the risk, albeit to a lesser extent, for other neoplasms
such as prostate or pancreatic cancer and malignant melanoma (3). Since the discovery of the BRCA
genes and the development of clinical testing, the health advantages of identifying individuals at risk for
HBOC have been well documented leading to the investigation and implementation of genetic
counseling and screening, enhanced surveillance as well as surgical and non-surgical risk reduction
options.Wehope that a collection of review (including systematic review),mini-review, perspective and
original research articles in this Research Topic will provide further insight on HBOC, including
clinicopathologic features of associated cancers, genetic testing and treatment modalities, and their
impact on patient outcomes.

Themost commonandwell-characterized genes implicated inHBOCareBRCA1 andBRCA2.Hatano
et al. providea comprehensive summaryof themolecularbiologyof thesegenes,with abriefhistoryof their
discovery and review of the clinical implications ofmutations (4). They also discuss the emerging research
into the concept of “mutational signatures,” representing the characteristic combination ofmutation types
in somatic cells. Deciphering mutational signatures in cancer provides insight into the mechanisms of
cancer progression and this comprehensive genome analysis enables researchers to not only learn the
current status of cancer predisposing genes but potentially to predict their future behavior through the
understanding of the molecular underpinnings from which they arose.

The advancement ofmolecular techniques and gene sequencing platformshas enabled the discovery
of additional genes, beyondBRCA1 and BRCA2, that play a role in the development of hereditary breast
and ovarian cancers. In a review of PALB2, a functional protein partner of BRCA2, Wu et al. discuss its
function and role in breast cancer (5). Patients with monoallelic PALB2 mutations are susceptible to
breast, pancreatic, and ovarian cancer. PALB2mutation carriers are predisposed to breast cancer with a
similar cumulative risk as BRCA2 and having as much as a nine-fold higher than average lifetime risk,
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particularly in males. Emphasizing that PALB2-mutated breast
cancers are associated with aggressive clinicopathologic features
and poor prognosis, the authors recommend the inclusion of
PALB2 in multigene panels. Importantly, they introduce the
possibility of effectiveness of poly (ADP-ribose) polymerase
(PARP) inhibitors for PALB2-deficient breast tumors.

PARP is essential in the repair of single-stranded DNA breaks by
homologous recombination (HR).However, inHR-deficient tumors
PARP inhibitors prevent DNA repair via synthetic lethality. In their
meta-analysis,Wang et al. assessed the efficacy of PARP inhibitors in
newlydiagnosedadvancedstageovariancancers (6).Analysisof three
randomized controlled trials revealed that maintenance therapy by
PARP inhibitors improved progression free survival when compared
to placebo, with only minimal adverse events. These findings were
also confirmed on subgroup analysis, which showed improved
survival regardless of age and stage at diagnosis, especially in
patients with HR-deficiency and BRCAmutations.

The relationship between PARP inhibitor efficacy and BRCA
mutations was further investigated in original research by Peixoto
et al. who sought to determine the frequency of somatic and germline
BRCA mutations in non-mucinous ovarian cancers, with focus on
those with Portuguese ancestry (7). They discovered pathogenic
variants in 19.3% of patients (13.3% germline, 5.9% somatic), with
higher prevalence in tumors with high-grade serous morphology. In
addition, they determined that identification of the most common
deleterious variants in their populationwould be themost efficacious
strategy for early detection and management.

In addition to PARP inhibitors, HR-deficient tumor cells can be
sensitive to platinum compounds. In their mini-review, Pouptsis
et al. describe the most recent systemic treatment advances and
clinical outcomes of hereditary breast cancer patients treated with
platinum-based regimens and PARP inhibitors (8). In addition,
they discuss risk-reducing surgical management options and
challenges associated with such interventions in young patients.

HBOCmaybesuspected indifferent clinical scenarios, including
cancerdiagnosis before the ageof 50 years or inmultiplefirst and/or
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second degree relatives on the same side of the family, diagnosis of
second ipsilateral or contralateral breast cancer or both breast and
ovarian cancers, diagnosis of breast cancer in a male relative, or
cancer history in a family of Ashkenazi Jewish ancestry. However,
approximately one-third of HBOC patients would not qualify for
germline mutation testing based on family history alone. One
effective way to triage patients for genetic screening is through
microscopic examination of their tumors. A perspective article by
Hodgson and Turashvili describe the unique pathologic features of
BRCA-associated breast and ovarian carcinomas (9). They contrast
theBRCA1mutated breast cancers which are frequently high-grade
and triple-negative with medullary morphology with those of
BRCA2 carriers which are more similar to sporadic ER-positive
luminal-type tumors. BRCA-associated ovarian tumors are almost
exclusively high-grade serous carcinomas, often exhibiting the so-
called “SET (Solid, pseudo-Endometrioid, and Transitional cell
carcinoma-like) features.” They emphasize the importance of
accurate pathologic assessment to ensure that patients receive
optimal management, including genetic screening.

As screening programs, genetic testing and preventative
measures have demonstrated to reduce HBOC-related mortality
by half since the discovery of the BRCA genes and their role in
HBOC, the data presented in this Research Topic will hopefully
serve as an important reminder to clinicians, pathologists,
geneticists, and other medical professionals as well as trainees that
a multidisciplinary approach is critical in order to help BRCA
mutation carriers make informed decisions regarding the
screening, prevention, and treatment of hereditary breast and
ovarian cancer.
AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.
REFERENCES

1. TorreLA,TrabertB,DeSantisCE,MillerKD,SamimiG,RunowiczCD, et al.Ovarian
cancer statistics, 2018.CACancer JClin (2018) 68(4):284–96. doi: 10.3322/caac.21456

2. Lu HM, Li S, Black MH, Lee S, Hoiness R, Wu S, et al. Association of Breast and
Ovarian Cancers With Predisposition Genes Identified by Large-Scale
Sequencing. JAMA Oncol (2019) 5(1):51–7. doi: 10.1001/jamaoncol.2018.2956

3. Practice Bulletin No 182: Hereditary Breast and Ovarian Cancer Syndrome.
Obstet Gynecol (2017) 130(3):e110–e26. doi: 10.1097/AOG.0000000000002296

4. Hatano Y, Tamada M, Matsuo M, Hara A. Molecular Trajectory of BRCA1 and
BRCA2 Mutations. Front Oncol (2020) 10:361. doi: 10.3389/fonc.2020.00361

5. Wu S, Zhou J, Zhang K, Chen H, Luo M, Lu Y, et al. Molecular Mechanisms of
PALB2 Function and Its Role in Breast Cancer Management. Front Oncol
(2020) 10:301. doi: 10.3389/fonc.2020.00301

6. Wang Y, Ren F, Song Z, Wang X, Zhang C, Ouyang L. PARP Inhibitors in Patients
WithNewlyDiagnosedAdvancedOvarianCancer: AMeta-Analysis of Randomized
Clinical Trials. Front Oncol (2020) 10:1204. doi: 10.3389/fonc.2020.01204

7. Peixoto A, Pinto P, Guerra J, Pinheiro M, Santos C, Pinto C, et al. Tumor
Testing for Somatic and Germline BRCA1/BRCA2 Variants in Ovarian Cancer
Patients in the Context of Strong Founder Effects. Front Oncol (2020) 10:1318.
doi: 10.3389/fonc.2020.01318

8. Pouptsis A, Swafe L, PatwardhanM, Stavraka C. Surgical and Systemic Treatment
of Hereditary Breast Cancer: A Mini-Review with a focus on BRCA1 and BRCA2
mutations. Front Oncol (2020) 10:361. doi: 10.3389/fonc.2020.553080

9. Hodgson A, Turashvili G. Pathology of Hereditary Breast and Ovarian Cancer.
Front Oncol (2020) 10:2026. doi: 10.3389/fonc.2020.531790

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.

Copyright © 2020 Grabenstetter, Lazaro and Turashvili. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.
December 2020 | Volume 10 | Article 618369

https://doi.org/10.3389/fonc.2020.01204
https://doi.org/10.3389/fonc.2020.01318
https://doi.org/10.3389/fonc.2020.01318
https://doi.org/10.3389/fonc.2020.553080
https://doi.org/10.3389/fonc.2020.553080
https://doi.org/10.3389/fonc.2020.531790
https://doi.org/10.3322/caac.21456
https://doi.org/10.1001/jamaoncol.2018.2956
https://doi.org/10.1097/AOG.0000000000002296
https://doi.org/10.3389/fonc.2020.00361
https://doi.org/10.3389/fonc.2020.00301
https://doi.org/10.3389/fonc.2020.01204
https://doi.org/10.3389/fonc.2020.01318
https://doi.org/10.3389/fonc.2020.553080
https://doi.org/10.3389/fonc.2020.531790
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Editorial: Hereditary Breast and Ovarian Cancer: Current Concepts of Prevention and Treatment
	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 /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 true
  /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 true
  /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 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

  /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


