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Editorial on the Research Topic

IBD Management—Novel Targets and Therapeutic Perspectives

Inflammatory bowel diseases (IBDs) are a group of idiopathic, chronic, relapsing, inflammatory
conditions, which include ulcerative colitis and Crohn’s disease (Jairath and Feagan, 2020).
Collectively, these disorders are characterized by debilitating physical and psychosocial
symptoms, such as fever, weakness, and weight loss and are accompanied by intestinal symptoms
associated with chronic inflammation of the intestinal mucosa, such as abdominal pain and chronic
diarrhea (Jairath and Feagan, 2020). Although the etiology of IBD remains unknown, it is
considered to result from an abnormal immune response against environmental factors,
including luminal and microbial antigens, in genetically susceptible hosts (Jairath and
Feagan, 2020).

For several decades, medical treatments of IBDs were limited to nonbiological therapies (i.e.,
aminosalicylates, thiopurines, and steroids), which, despite providing symptomatic relief, affected
scarcely the disease course (Kim and Cheon, 2017). The increasing advances in understanding the
molecular mechanisms underlying the pathogenic mechanisms involved in IBD then paved the way
toward novel therapies aimed at curbing the activity of proinflammatory cytokines pivotally
involved in the onset and progression of IBDs (Pagnini et al.).

An interesting Review by Pagnini et al. included in our Research Topic provides an exhaustive
overview of the therapeutic armamentarium currently available for the management of patients with
IBDs. At present, beyond the introduction of antitumor necrosis factor (TNF) biodrugs (infliximab,
adalimumab, and certolizumab), which reduced the need for surgery and hospitalization and
improved significantly the quality of life of patients, novel biological therapies aimed also at
counteracting other proinflammatory cytokines (i.e. IL-12/IL-23, IL-6, IL-13, and IL-17) are
currently available or under active evaluation in advanced clinical trials (Pagnini et al.). The
introduction into the clinical practice of Janus kinase inhibitors (JAK inhibitor; tofacifinib),
represents undoubtedly an intriguing pharmacological strategy designed to ablate simultaneously
the downstream signaling of several cytokine receptors (Pérez-Jeldres et al.).

In parallel, with the above anticytokine pharmacological approaches, another strategy has been
directed towards the development of selective lymphocyte trafficking inhibitors (i.e., biological
drugs vedolizumab and etrolizumab), and the antimucosal vascular addressin cell adhesion
molecule-1 (anti-MAdCAM-1; the small molecule PF-00547659) agent. In particular, Lichnog
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et al. reported that treatment with etrolizumab induced the
internalization of @47 integrin, and that this event
functionally impaired B7-dependent cellular adhesion to
MAdCAM-1. Of note, the authors demonstrated that the
internalization of 04f7 integrin was higher with etrolizumab
as compared with vedolizumab (Lichnog et al.). Likewise, the
trafficking of lymphocytes represents another interesting
progress that can now be targeted by a small molecule (Pérez-
Jeldres et al.). Sphingosine-1-phosphate receptor agonism,
operated via fingolimod, KRP-203, ozanimod, etrasimod or
amiselimod is another novel strategy that acts, in part, by
interfering with lymphocyte recirculation, through the
blockade of lymphocyte egress from lymph nodes (Pérez-
Jeldres et al.).

In recent years, the perspective for innovative IBD therapies is
changing. Indeed, it is emerging that novel pharmacological
approaches to IBD management are refocusing their attention
toward the modulation of the interplay between the innate and
the adaptive components of the immune system (Vadstrup and
Bendtsen, 2017; Bassoy et al., 2018; Stojanovic et al,, 2018). In
this context, the natural killer group 2, member D (NKG2D)
receptor is emerging as an attractive target in IBDs. The NKG2D
receptor is a type II transmembrane protein expressed by both
innate and adaptive immune cells, including natural killer (NK)
cells, CD8" T cells, invariant NKT cells, 0 T cells, and some
CD4" T cells under certain pathological conditions (Stojanovic
etal,, 2018). In particular, when activated, both macrophages and
DCs upregulate NKG2D, thereby enabling them with additional
mechanisms for regulating lymphocyte responses (Mao and
Rieder, 2019). On this basis, blocking NKG2D would be
another new mechanism of action for moderate to severe CD
patients, as highlighted by the evidence about a significant
increase in clinical remission in CD patients treated with an
anti-NKG2D antibody (Vadstrup and Bendtsen, 2017).

The IL-36 cytokine family, produced predominantly by
epithelial cells, acts on several cells including the immune cells,
epithelial cells, and fibroblasts and is increased in IBD patients,
thus representing another interesting target to manage bowel
inflammation (Bassoy et al., 2018). In this regard, anti-IL36R
antibodies are entering phase II trials in patients with moderate
to severe ulcerative colitis (UC) (Mao and Rieder, 2019).

The termination of inflammation is governed by endogenous
molecular factors collectively referred to as ‘mediators of
resolution’ of inflammation. There is now strong evidence to
suggest that failed resolution may underpin autoimmune and
inflammatory diseases, including IBDs, and could thus be
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targeted to curb inflammation (Sugimoto et al., 2019). The
field of resolution pharmacology represents an intriguing way
worthy of being pursued for the management of inflammatory
disorders, changing the paradigm of ‘fighting inflammation’ to
‘targeting and advancing inflammation resolution” (Sugimoto
et al., 2019). Over the last few years, increasing efforts have been
addressed toward the characterization of proresolving mediators,
allowing to identify novel molecular targets useful to design
resolution-based therapies for IBDs (Sugimoto et al., 2019).

The ways forward for the resolution of inflammation can be
different. Several authors have identified the antisense
oligonucleotide technology as a specific, rapid, and potentially
high-throughput approach (Di Fusco et al.; Scarozza et al.).

It is also emerging that the hallmarks of mitochondrial
dysfunction, including oxidative stress and altered ATP
production, are evident in the intestines of patients with IBD
(Novak and Mollen, 2015). In this regard, it is widely
acknowledged that the mitochondria are capable of regulating
the proinflammatory responses of cells through the activation of
a molecular complex known as the NLRP3 inflammasome
(Novak and Mollen, 2015). Recently, Pellegrini et al. showed
that direct NLRP3 inhibition can be a suitable strategy for the
treatment of bowel inflammation. Indeed, INF39, a novel NLRP3
inhibitor, was found to be more effective than caspase-1
inhibition or IL-1p receptor blockade in reducing systemic and
bowel inflammatory alterations in DNBS-colitis
(Pellegrini et al.).

Overall, this Research Topic is providing new insights into
novel pharmacological entities that are already present or are
facing the therapeutic landscape for the management of IBDs.
These range from innovative antibodies or small molecules
aimed at stemming inflammatory cytokines pivotally involved
in the IBD pathophysiology to strategies aimed at disrupting the
vicious circle that occurs among cells of the innate and acquired
immunity, as well as to intriguing approaches aimed at
correcting defective function of proresolution mechanisms to
rectify chronic inflammatory conditions. If successful, the impact
of all these approaches will improve significantly not only the
management of IBDs but also the quality of life of individuals
suffering from these disorders.

AUTHOR CONTRIBUTIONS

AL, FM, BR, CP and CB participated to write the Editorial.

Mao, R., and Rieder, F. (2019). Cooling Down the Hot Potato: Anti-Interleukin 36
Therapy Prevents and Treats Experimental Intestinal Fibrosis.
Gastroenterology 156, 871-873. doi: 10.1053/j.gastro.2019.02.007

Novak, E. A., and Mollen, K. P. (2015). Mitochondrial dysfunction in
inflammatory bowel disease. Front. Cell Dev. Biol. 3, 62. doi: 10.3389/
fcell.2015.00062

Stojanovic, A., Correia, M. P., and Cerwenka, A. (2018). The NKG2D/NKG2DL
Axis in the Crosstalk Between Lymphoid and Myeloid Cells in Health and
Disease. Front. Immunol. 9, 827. doi: 10.3389/fimmu.2018.00827

Frontiers in Pharmacology | www.frontiersin.org

April 2020 | Volume 11 | Article 448


https://doi.org/10.3389/fphar.2019.00039
https://doi.org/10.3389/fphar.2019.00039
https://doi.org/10.3389/fphar.2019.00212
https://doi.org/10.3389/fphar.2019.00212
https://doi.org/10.3389/fphar.2019.00212
https://doi.org/10.3389/fphar.2019.00212
https://doi.org/10.3389/fphar.2019.00305
https://doi.org/10.3389/fphar.2019.00314
https://doi.org/10.3389/fphar.2018.01405
https://doi.org/10.3389/fphar.2018.01405
https://doi.org/10.1111/imr.12610
https://doi.org/10.1016/S2468-1253(19)30358-9
https://doi.org/10.4110/in.2017.17.1.25
https://doi.org/10.1053/j.gastro.2019.02.007
https://doi.org/10.3389/fcell.2015.00062
https://doi.org/10.3389/fcell.2015.00062
https://doi.org/10.3389/fimmu.2018.00827
https://www.frontiersin.org/journals/pharmacology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/pharmacology#articles

Antonioli et al.

Editorial: IBD Management

Sugimoto, M. A., Vago, J. P., Perretti, M., and Teixeira, M. M. (2019). Mediators of
the Resolution of the Inflammatory Response. Trends Immunol. 40, 212-227.
doi: 10.1016/j.it.2019.01.007

Vadstrup, K., and Bendtsen, F. (2017). Anti-NKG2D mAb: A New Treatment for
Crohn’s Disease? Int. J. Mol. Sci. 18 (9), E1997. doi: 10.3390/ijms18091997

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.

After manuscript acceptance, the author list of this article was amended to include
an additional author. The Handling Editor AAT acknowledges a shared affiliation

and past co-publications with this added author BR. This was declared to the
Editorial Office during article production. The review process met the standards of
a fair and objective review.

Copyright © 2020 Antonioli, Fornai, Romano, Pellegrini and Blandizzi. 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 Pharmacology | www.frontiersin.org

April 2020 | Volume 11 | Article 448


https://doi.org/10.1016/j.it.2019.01.007
https://doi.org/10.3390/ijms18091997
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/pharmacology#articles

	Editorial: IBD Management—Novel Targets and Therapeutic Perspectives
	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


