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Editorial on the Research Topic

Neonatal host immune responses to pulmonary infections
Infants are more susceptible to severe pulmonary infections compared to older children

and adults. Historically, this has been attributed to an immature host immunity in the early

months after birth. However, recent evidence describes a decidedly more complex and

strategic infant immune response that is heavily influenced by a variety of factors.

Understanding these factors and how they influence acute and subsequent responses to

pulmonary pathogens along with strategies to mitigate long-term sequelae are the focus of

this Research Topic, titled Neonatal Host Immune Response to Pulmonary Infections. In

total, Frontiers in Immunology published 8 articles prepared by 56 authors from 5

countries, covering topics related to 1) factors that influence adaptive and innate

immune responses to early life infection, 2) mechanisms of viral associated asthma, and

3) preventative/treatment strategies.

In the first line of research, Eddens et al. references staggering estimates of over 100

million lower respiratory tract infections each year in children under 5 years of age, which

account for up to 900,000 deaths annually. Authors cite factors contributing to infection

risk that include reduced innate immune cell function and a tolerogenic adaptive immune

response with reduced memory T cell formation in infants compared to adults. Authors

describe a Th2 skewed immune response to three leading causes of respiratory morbidity

and mortality in young children – respiratory syncytial virus (RSV), human

metapneumovirus (HMPV), and rhinovirus (RV) – that is largely triggered by epithelial

cell-derived alarmins that contribute to long-term pathologic changes in some models. In a

separate, but complementary review, Pieren et al. describe a “phasic shift” in the adaptive

immune response to early life pulmonary infections. Present at birth, authors define Phase I

as a rapid expansion of neonatal T cells that express TLRs for non-specific pathogen

recognition, but which comes at the expense of poor long-term memory. Phase 2 marks a

transition period to Phase 3, whereby memory cells become the main pool of cells that
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confer protection against pathogens and allow for long-lasting

vaccine-mediated protection. The authors suggest that timing of

infection is critical and phase-specific tolerogenic features may be

used as biomarkers to personalize vaccination strategies.

Maternal infections during pregnancy constitute another factor

that contributes to immune development and risk of lung dysfunction

in children. The review by Manti et al. describes immediate and long-

term consequences of maternal infection. Specifically, influenza

infection during pregnancy is reported to increase the risk of

prematurity, respiratory and neurological illness, and congenital

anomalies. RSV exposure in utero is reported to cause selective

immune deficits, airway remodeling, and abnormal airway smooth

muscle contractility, which the authors postulate may predispose the

child to subsequent airway hyperreactivity. Lastly, authors cite a high

prevalence of premature births in pregnant women infected with

SARS-CoV-2. Together these manuscripts highlight critical

functional changes that occur during infant or maternal infection

that alter subsequent immune responses.

A second line of research examines mechanistic links between

pulmonary viral infections and subsequent development of asthma

and wheezing. Zhang et al. show that adoptive transfer of eosinophils

harvested frommice infected with RSV as neonates and subsequently

sensitized and challenged with ovalbumin promote pulmonary

pathology in naïve mice in response to ovalbumin challenge. CD4+

T cells increased in these mice, leading the authors to conclude that

these eosinophils have the ability to present antigen to enhance T cell-

dependent lung inflammation. In a two-hit murine model of RV

infection, Han et al. used LysMCre IL-4Ra KO mice lacking M2a

macrophages to show that ILC2-mediated type 2 cytokine production

and mucus metaplasia are reduced in the absence of M2a

macrophages following repeat RV exposure. Authors show that

compared to wild-type infant mice infected with RV, lungs of mice

lacking M2a had reduced IL-33, IL-25, and TSLP following

heterologous RV infection and postulated that M2a macrophages

and ILC2s work together to promote the development of Type 2

inflammation following RV infection. In a human cohort of children

ages 2-3 years, Chirkova et al. showed that RSV infection in infancy

alters subsequent immune responses to RSV. Children infected with

RSV during infancy had significantly lower memory T cell responses

to in vitro stimulation with RSV. This dampened T cell response

occurred irrespective of the severity of RSV infection in infancy.

These studies support the premise that early life infection alters

immune development and predisposes to enhanced morbidity with

subsequent respiratory infections.

A third line of research involved strategies to prevent or treat

severe pulmonary infections in infancy and long-term sequelae. In a

rhesus macaque model of BCG vaccination, Sarfas et al.

demonstrated that immunized infant macaques generate a

functional immune response to the vaccine, but responses were

significantly lower than those observed in adults. Moreover, infant

immune responses favor the activation and attraction of

inflammatory macrophages and monocytes. The authors postulate

that enhanced innate immune responses may contribute to BCG’s

observed protection against non-mycobacterial organisms. Lastly,

in a murine model of neonatal bronchopulmonary dysplasia (BPD)
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with hyperoxia, Cui et al. showed increases in lung F-actin-

mediated inflammatory CD103+ dendritic cells and airway

hyperreactivity following RV infection. Using in vivo and ex vivo

approaches, authors showed that gelsolin, an F-actin severing

protein, decreased F-actin levels in hyperoxic bronchoalveolar

lavage fluid, blocked hyperoxia-induced CD103+ DC expansion

and inflammation, and attenuated hyperoxia-induced

hypoalveolarization that is commonly observed in children with

BPD. The authors conclude that gelsolin may provide a promising

option to treat RV-induced BPD exacerbations and prevent

associated chronic lung disease.

Together, this Research Topic supports the paradigm shift in

our thinking of infant immunity as being “immature” to one that

recognizes pathogens with strong innate-like effector functions that

are kept in check by a tolerogenic adaptive immune system, but

which may also contribute to subsequent development of wheezing,

asthma, and other chronic lung diseases. Strategies for the treatment

and prevention of severe pulmonary infection and associated long-

term sequelae depend on our understanding of infant host immune

responses. This Research Topic highlights the need for continued

studies to better elucidate age-dependent differences in host

immune response to pulmonary pathogens and how early life

infections alter immune development.
Author contributions

KE: conceptualization, wrote the original draft; EF: review and

editing; SC; review and editing; JK: review and editing; GP: review

and editing. All authors contributed to the article and approved the

submitted version.
Acknowledgments

We would like to thank all the authors that submitted their

primary research and review papers to this Research Topic and all

the researchers who reviewed the submissions.
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/fimmu.2022.853009
https://doi.org/10.3389/fimmu.2022.817113
https://doi.org/10.3389/fimmu.2022.952509
https://doi.org/10.3389/fimmu.2022.826666
https://doi.org/10.3389/fimmu.2021.754589
https://doi.org/10.3389/fimmu.2022.792716
https://doi.org/10.3389/fimmu.2023.1219844
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: Neonatal host immune responses to pulmonary infections
	Author contributions
	Acknowledgments



<<
  /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


