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Editorial on the Research Topic

Advances in immunotherapy and combination therapy for biliary
tract cancers

Biliary tract cancers (BTC) are rare and aggressive tumors often diagnosed at advanced
stages, with limited options for radical surgery and a poor prognosis. Combining gemcitabine
with platinum-based drugs has been the standard treatment, but recent advancements in
immunotherapy, especially immune checkpoint inhibitors (ICI), offer promising alternatives.
This Research Topic explores the effectiveness of immunotherapy and combination therapies
for BTC, investigates the molecular mechanisms and biomarkers for identifying suitable
patients, and considers strategies for integrating immunotherapy into systemic treatment.

In this Research Topic, Grant et al. reported a case of pancreatic cancer with squamous cell
differentiation achieved a complete pathologic response after receiving gemcitabine and cisplatin
(GC) combined with nab-paclitaxel chemotherapy, suggesting that adding standard
chemotherapy to this new regimen could be a valuable first-line option for pancreatic and
cholangiocarcinoma. In addition, Taghizadeh et al. published an Australian expert consensus
statement on locally advanced or metastatic cholangiocarcinoma that highlights the importance of
adding durvalumab, an ICI, to chemotherapy as a first-line treatment option, while emphasizing
GC chemotherapy regimens in first-line treatment. The consensus also highlights the necessity of
selecting specific targeted therapies based on individual genetic mutations after failure of first-line
therapy. These findings highlight the evolving landscape of BTC treatment, moving towards
combined therapies and personalized medicine for optimal outcomes.

Furthermore, Zhang et al. demonstrated the potential of immunotherapy conversion
for initially inoperable tumors. They report a patient with unresectable intrahepatic
cholangiocarcinoma (ICC) who achieved successful surgery after 6 cycles of ICI plus
gemcitabine and oxaliplatin (GEMOX), highlighting the ability of this combination to
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shrink tumors and make them operable. Additionally, Wang et al.
presented a case of primary gallbladder carcinoma with liver
metastases that achieved complete remission after ICI combined
with GC chemotherapy followed by surgery. Tumor analysis
revealed high programmed death-ligand 1 (PD-L1) expression,
suggesting this patient may have been a good candidate for
immunotherapy. Additionally, the presence of macrophages and
CD4+ T cells indicates a positive immune response to the
treatment. These cases further support the promising role of
immunotherapy in BTC treatment, particularly when combined
with other therapies like chemotherapy. They also emphasize the
importance of tumor characteristics like PD-L1 expression in
predicting response to immunotherapy. Immunological
combination chemotherapy may be a way to overcome the
treatment dilemma in advanced BTC. Chemotherapy may not
only up-regulate checkpoint expression and alter immune cell
infiltration, it also works by disrupting strategies used by tumors
to evade immune recognition. The results of several clinical trials
and real-world studies suggest that the addition of targeted
therapies to immune-combination chemotherapy is a promising
approach for the treatment of BTC, but is also challenged by the
high incidence of adverse effects (1-4). Wang et al. reported a case
of progressive ICC with poor results of first-line chemotherapy,
which was treated with ICI plus tyrosine kinase inhibitor combined
with radiotherapy in the second line to achieve better efficacy. It is
also suggested that radiotherapy can largely alter the tumour
microenvironment through appropriate radiation dose and
fraction, thus achieving the effect of sensitizing immunotherapy.
Finally, over the past few years, advances in precision oncology
have driven the development of immuno- and targeted therapies,
changing the paradigm of cancer treatment, including BTC, from a
population-based perspective to individualised treatment for each
patient and tumour. On this basis, enabling translational surgery for
unresectable BTC, thereby further enhancing the survival of BTC
patients is also a future concern (5). Although immunotherapy
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offers great potential for BTC, there are still a majority of patients
who still fail to respond well after treatment. How to identify
biomarkers (such as cell-free DNA, intestinal flora, and urinary
proteins) and their intrinsic mechanisms that predict the efficacy of
immunotherapy is crucial for patient selection, stratified
management, and socio-economic benefits, and will be one of the
main directions for future attention and research.

Author contributions

CZ: Writing - original draft, Writing — review & editing. SR:
Writing - review & editing. HS: Writing — review & editing. HZ:
Writing - review & editing.

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.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

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.

advanced biliary tract cancer. Front Immunol (2023) 14:1109292. doi: 10.3389/
fimmu.2023.1109292

4. Zhu C, Li H, Yang X, Wang S, Wang Y, Zhang N, et al. Efficacy, safety, and
prognostic factors of PD-1 inhibitors combined with lenvatinib and Gemox
chemotherapy as first-line treatment in advanced intrahepatic cholangiocarcinoma: a
multicenter real-world study. Cancer Immunol Immunother (2023) 72:2949-60.
doi: 10.1007/500262-023-03466-8

5. Lei Z, Ma W, Si A, Zhang Y, Yang F, Yu Q, et al. Effect of different PD-1 inhibitor
combination therapies for unresectable intrahepatic cholangiocarcinoma. Aliment
Pharmacol Ther (2023) 58:611-22. doi: 10.1111/apt.17623

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1173520
https://doi.org/10.3389/fimmu.2023.1273962
https://doi.org/10.1038/s41392-023-01317-7
https://doi.org/10.1016/j.annonc.2022.07.093
https://doi.org/10.1016/j.annonc.2022.07.093
https://doi.org/10.3389/fimmu.2023.1109292
https://doi.org/10.3389/fimmu.2023.1109292
https://doi.org/10.1007/s00262-023-03466-8
https://doi.org/10.1111/apt.17623
https://doi.org/10.3389/fonc.2023.1360649
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Editorial: Advances in immunotherapy and combination therapy for biliary tract cancers
	Author contributions
	Conflict of interest
	Publisher’s note
	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


