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Editorial on the Research Topic

Advances in Pathogenesis, Etiology, and Therapies for Ankylosing Spondylitis

Ankylosing spondylitis (AS) is a chronic inflammatory rheumatic disease caused by the disrupted
balance of both the innate immune system and acquired immune system in response to
environmental factors (1). AS causes inflammatory back pain and affects the spine and sacroiliac
joints, which can lead to a drop in life quality of patients, as well as an increased burden to patients
and society (2). In recent years, a growing number of studies have been conducted to investigate the
pathogenesis and etiology, imaging techniques, and treatment in AS (3-7). In this Research Topic,
there are three review articles and seven research articles published, mainly focusing on
pathogenesis and etiology, diagnosis and therapies, and related assessment tools of AS.

Hong et al. investigated the genetic association between IL 6 and autoimmune arthritis using
multiple genome-wide association studies (GWAS) datasets, and they found a genetic association
between the increased level of IL-6 signalling and risk of RA and AS, as well as observed the sexual
difference in IL6-intermediate susceptibility to autoimmune arthritis. Controversial results on the
effect of infections on the risk of AS were reported by previous studies, which is quantitatively
investigated by Zhang et al. through a meta-analysis. They confirmed that the risk of AS can be
significantly enhanced by infections, such as infections with adjusted comorbidities, viral infection.
Liu et al. further conducted a meta-analysis to clarify the alteration of the immune system in patients
with AS. They found that the pathogenesis of AS can be ascribed to the disequilibrium between
Th17 and Tregs, Thl and Th2, which further supports that AS is resulted from the disrupted
balance of the innate immune system and acquired immune system (8).

The diagnosis is the key to reducing the burden on patients and society caused by AS. Tu et al.
employed the MRI images to identify non-radiographic axial spondyloarthritis (nr-axSpA) and
radiographic axial spondyloarthritis (r-axSpA), the latter of which is also known as AS. They found
that AS patients presented more active inflammatory and chronic structural damages, while erosion
was more frequently observed in MRI of nr-axSpA patients. Han et al. systematically analysed
clinical and imaging hip data to examine hip changes in AS patients by MRI and X-ray. They
observed that more than 40% of AS patients with minimal or no hip pain had hip changes, which
can be used for early diagnosis.
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Various therapies for AS have been studied, such as tofacitinib
- an oral Janus kinase inhibitor (9) and Risankizumab — an IL-23
inhibitor (10). An increasing number of studies found that
cytokine signalling via the IL-17A pathway was a major factor
in the pathogenesis of spondyloarthritis (SpA) (11, 12). Tok et al.
assessed the influence of inhibition of RAR related orphan
receptor-g (RORC) on experimental SpA in HLA-B27
transgenic (tg) rats, and they found that experimental SpA in
the HLA-B27 tg rat model could be accelerated and aggravated by
RORC inhibitor treatment. Wang and Maksymowych reviewed
recent studies on the role of the IL-23/IL-17 pathway in the
pathophysiology of inflammation to discuss the treatment of AS.
They found that the inhibition of IL-17 cytokines contributed to
the inflammatory symptom control in patients with axSpA, but
the IL-23 blockade was ineffective in the treatment. Chen et al.
employed the gut microbiome as a biomarker to evaluate the
effectiveness of adalimumab therapy in AS patients, based on
previous discoveries that the gut microbiome was associated with
the initiation and development of AS, and their findings
suggested the gut microbiome was restored by adalimumab
therapy in AS patients and therefore could be used as a
predictive tool for treatment response.
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Moreover, assessment technologies have been investigated to
support the diagnosis and therapeutic interventions. Han et al.
studied the effect of therapeutic interventions that can be assessed
by Micro-CT, and they found that Micro-CT could be used to
quantitatively assess the extent of axial involvement in mouse
spondylitis caused by proteoglycan aggrecan (PGA). Zhang et al.
quantitatively assessed the effect of tumour necrosis factor (TNF)-
a inhibitor treatment in patients with spondyloarthritis (SpA)
through clinical and MRI assessment, which was suggested as an
accurate evaluation tool to guide targeted treatment.

In conclusion, the papers collected in this Research Topic
contributed to the understanding of the pathogenesis and
etiology of AS, including hereditary and environmental factors,
as well as the development of diagnosis and therapies, and related
assessment technologies.

AUTHOR CONTRIBUTIONS

C-WC and JC-CW contributed equally to the writing and
reviewing of the article. All authors contributed to the article
and approved the submitted version.

Week, Randomised, Placebo-Controlled, Dose-Ranging Study. Ann Rheum
Dis (2017) 76(8):1340. doi: 10.1136/annrheumdis-2016-210322

10. Baeten D, @Ostergaard M, Wei JC-C, Sieper ], Jarvinen P, Tam L-S, et al.
Risankizumab, an IL-23 Inhibitor, for Ankylosing Spondylitis: Results of a
Randomised, Double-Blind, Placebo-Controlled, Proof-of-Concept, Dose-
Finding Phase 2 Study. Ann Rheum Dis (2018) 77(9):1295. doi: 10.1136/
annrheumdis-2018-213328

11. Yeremenko N, Paramarta JE, Baeten D. The Interleukin-23/Interleukin-17
Immune Axis as a Promising New Target in the Treatment of
Spondyloarthritis. Curr Opin Rheumatol (2014) 26(4):361-70. doi: 10.1097/
BOR.0000000000000069

12. van der Heijde D, Cheng-Chung Wei ], Dougados M, Mease P, Deodhar A,
Maksymowych WP, et al. Ixekizumab, an Interleukin-17A Antagonist in the
Treatment of Ankylosing Spondylitis or Radiographic Axial Spondyloarthritis
in Patients Previously Untreated With Biological Disease-Modifying Anti-
Rheumatic Drugs (COAST-V): 16 Week Results of a Phase 3 Randomised,
Double-Blind, Active-Controlled and Placebo-Controlled Trial. Lancet (2018)
392(10163):2441-51. doi: 10.1016/S0140-6736(18)31946-9

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.

Copyright © 2021 Chen, Wei, Gu and Yu. 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.

Frontiers in Immunology | www.frontiersin.org

December 2021 | Volume 12 | Article 822582


https://doi.org/10.3389/fimmu.2021.699987
https://doi.org/10.3389/fimmu.2021.715510
https://doi.org/10.3389/fimmu.2021.700570
https://doi.org/10.3389/fimmu.2021.681217
https://doi.org/10.3389/fimmu.2021.740980
https://doi.org/10.1016/S0140-6736(07)60635-7
https://doi.org/10.1186/s13075-016-1027-9
https://doi.org/10.1111/1756-185X.13679
https://doi.org/10.1002/art.24968
https://doi.org/10.1002/art.1780401015
https://doi.org/10.1093/rheumatology/ker211
https://doi.org/10.3899/jrheum.130515
https://doi.org/10.1159/000484250
https://doi.org/10.1136/annrheumdis-2016-210322
https://doi.org/10.1136/annrheumdis-2018-213328
https://doi.org/10.1136/annrheumdis-2018-213328
https://doi.org/10.1097/BOR.0000000000000069
https://doi.org/10.1097/BOR.0000000000000069
https://doi.org/10.1016/S0140-6736(18)31946-9
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles

	Editorial: Advances in Pathogenesis, Etiology, and Therapies for Ankylosing Spondylitis
	  
	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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /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 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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


