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Editorial on the Research Topic

Factors for the progression from latent tuberculosis infection to
tuberculosis disease
Nearly one-fifth of the world population was infected withMycobacterium tuberculosis

(Gao et al., 2015), and about 10% of the infected population will finally progress to

tuberculosis (TB) disease. The risk of progressing to TB disease was significantly high in the

first 2 years of infection (Reichler et al., 2018). However, current diagnostics can’t

distinguish the infection between recent and remote. More importantly, there is no valid

diagnostics at present that could predict the risk of progress to TB disease in people with

latent tuberculosis infection (LTBI). Recently, human genetic, immunological and

metabolic biomarkers have been considered having promising prospects in monitoring

and predicting TB risks qualitatively and quantitatively (Scriba et al., 2021). LTBI screening

in TB high-risk groups, such as people living with HIV (PLHIV), people receiving

immunosuppressive treatment and the elders are also helpful for early detection of TB

disease (Anonymous, 2021).

There are seven manuscripts under this thematic issue covering topics of cytokines/

chemokines in TB progression, LTBI status among PLHIV, TB outbreaks, and LTBI testing

among diabetics. Selecting appropriate tuberculin skin test (TST) cut-off values for students

receiving tuberculosis preventive treatment (TPT) are critical in outbreak investigation and

transmission prevention. Barriers for receiving TPT among health care workers (HCWs)

are still observed in some circumstances. High risk to TB disease among the LTBI elderly

population in high TB burden areas call for actions on TB screening.

The study “Elevated IP-10 at the protein and gene level associates with pulmonary TB”

adopted multiplex ELISA method to quantify 27 circulatory markers present within the

unstimulated plasma of healthy, LTBI and TB individuals. Interferon gamma inducible

protein (IP-10) was found abundant among TB patients at protein and RNA level,

suggesting IP-10 might be a potential biomarker for TB disease (Fisher et al.).

The study “Positive rate and risk factors of latent tuberculosis infection among persons

living with HIV in Jiangsu Province, China” was a cross-sectional study which was carried

out among PLHIV in Jiangsu Province from June to July 2021 (Zhang et al.). Considering
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the fact that LTBI testing has no “gold standard”, this study applied

Tuberculin skin test (TST), ESAT6-CFP10 test (EC), and

QuantiFERON-TB gold in-tube (QFT) to detect LTBI among

PLHIV. Findings from this study show that QuantiFERON-TB

gold in-tube (QFT) report the highest LTBI prevalence in PLHIV.

Chen et al. reported a cross-sectional study on “The association

between diabetes status and latent-TB interferon gamma release

assay (IGRA) levels from a cross-sectional study in eastern China”.

LTBI screening was given to 5,302 people in eastern China. The

QuantiFERON-TB Gold In-Tube (QFT) assay was performed in

LTBI diagnosis. Fasting plasma glucose (FPG) was tested in each

participant. The diagnosis of diabetes followed the guidelines of the

American Diabetes Association. Participants were classified into

normoglycemia, prediabetes, undiagnosed diabetes, and previously

diagnosed diabetes. The relationship between the QFT TB antigen

and diabetes status was analyzed. They found diabetes status had

little influence on the level of QFT TB antigen response among

IGRA-positive persons.

Xiao et al. reported an epidemiological study among students

and the elders titled as “Prevalence of latent tuberculosis infection

and incidence of active tuberculosis in school close contacts in

Shanghai, China: Baseline and follow-up results of a prospective

cohort study”. They established a cohort study composed by

freshman/sophomore TB patients’ close contacts in three

administrative districts in Shanghai, China, and completed a 2-year

follow-up.Theprevalenceof LTBIwas 4.8%measuredbyQFT.During

the 2-year follow-up, three clinically confirmed cases of TB were

detected. The 2-year cumulative incidence was 0.4% (95%CI 0.1-1.2)

with amedianduration of 1 year for TBoccurrence. The incidence rate

of active TB was 2.0 per 1000 person-years with a total of 1497.3

observation person-years. These results suggests school close contacts

should be considered as key high risk group for LTBI testing and

management. Another study in school students by Lu et al. was the

“Selection of the cutoff value of the tuberculin skin test for diagnosing

students who need preventive treatment: A school-based cross-sectional

study”. They revealed that if there were three ormore cases of students

with tuberculosis in a class or if the moderate or strong TST positivity

rate was much higher than the normal range in the region, attention

should be paid to those with moderately positive TST results.

Interferon-gamma release assays (IGRAs) are recommended for

follow-up TSTs. Concerns were also given to the elderly population.

In the study of “The burden and predictors of latent tuberculosis

infection among elder adults in high epidemic rural area of

tuberculosis in Zhejiang, China”, adults aged 65 years and older
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living in the rural areas in Zhejiang Province were screening twice in

a 12-month duration between 2021 and 2022 to determine the TB

incidence in this population (Wang et al.). A total of 1856 individuals

enrolled for LTBI testing. One-third (33.4%) of participants had

abnormal chest radiographs and 34.9% participants were diagnosed

as LTBI.Nine participants (0.5%) developed activeTBduring this one-

year follow-up period. People who frequently went to closed

entertainment places such as chess and card playing rooms had a

relatively high prevalence of LTBI (39.5%). This study showed that

LTBI was prevalent among the elder adults living in TB high-epidemic

rural areas in Zhejiang province. Elderly men, smokers, and people

having poor ventilation at home were prone to high risk of LTBI, and

regular LTBI screening should be considered to these people.

In general, TB preventive treatment (TPT) for LTBI was

acceptable for HCWs. However, the study titled as “Large gap

between attitude and action in tuberculosis preventive treatment

among tuberculosis-related healthcare workers in eastern China”

found that TB-associated HCWs in eastern China held different

attitudes from positive to negative toward TPT, and there was a

large gap between attitudes and actual action for getting the testing

and accepting the treatment (Wang et al.).
Author contributions

CC wrote the manuscript, BX and LM edited the manuscript.

All authors contributed to the article and approved the

submitted version.
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.
References
Anonymous (2021). Global tuberculosis report 2021 (Genova: World Health
Organization). Licence: CC BY-NC-SA 3.0 IGO.

Gao, L., Lu, W., Bai, L., Wang, X., Xu, J., Catanzaro, A., et al. (2015). Latent
tuberculosis infection in rural China: baseline results of a population-based,
multicentre, prospective cohort study. Lancet Infect. Dis. 15, 310–319. doi: 10.1016/
S1473-3099(14)71085-0
Reichler, M. R., Khan, A., Sterling, T. R., Zhao, H., Moran, J., McAuley, J., et al.
(2018). Risk and timing of tuberculosis among close contacts of persons with infectious
tuberculosis. J. Infect. Dis. 218, 1000–1008. doi: 10.1093/infdis

Scriba, T. J., Fiore-Gartland, A., Penn-Nicholson, A., Mulenga, H., Kimbung Mbandi, S.,
Borate, B., et al. (2021). Biomarker-guided tuberculosis preventive therapy (CORTIS): a
randomised controlled trial. Lancet Infect. Dis. 21, 354–365. doi: 10.1016/S1473-3099(20)30914-2
frontiersin.org

https://doi.org/10.3389/fcimb.2022.1057298
https://doi.org/10.3389/fcimb.2022.1000663
https://doi.org/10.3389/fcimb.2022.972484
https://doi.org/10.3389/fcimb.2022.990197
https://doi.org/10.3389/fcimb.2022.991400
https://doi.org/10.1016/S1473-3099(14)71085-0
https://doi.org/10.1016/S1473-3099(14)71085-0
https://doi.org/10.1093/infdis
https://doi.org/10.1016/S1473-3099(20)30914-2
https://doi.org/10.3389/fcimb.2023.1225259
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Editorial: Factors for the progression from latent tuberculosis infection to tuberculosis disease
	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 /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


