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Table 1 Patients characteristics

N=217

Sex (male/female) 135/82
Age (years, mean+SD) 68.1£20.1
ECOG-PS (0-2/3-4) 172/45
Smoking history 80
Alcohol abuse 10
Healed tuberculosis 67
Comorbidities

Diabetes mellitus 42

Renal dysfunction 66

Liver diseases 12

Malignancy 19

Human immunodeficiency virus infection 0

Systemic steroid or immunosuppressive drug 17
Sputum smear (positive/negative) 149/68
Radiological findings on Gakkai classification

Location (unilateral/bilateral) 89/128

Type 1/1I/111 1/56/160

Range 1/2/3 53/123/41
Laboratory findings

White blood cell (/¢ L, mean=+SD) 7038 2499

Lymphocyte (/uL, mean=+SD) 1088619

Serum albumin (g/dL, mean &= SD) 3.2440.85

ECOG: Eastern Cooperative Oncology Group

PS: Performance Status

Healed tuberculosis include patients who has a past history of
tuberculosis or who has calcified lesions on chest computed
tomography scans.
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Table 2 Univariate and multivariate analysis of risk factors associated with false-negative T-SPOT. 7B results

T_S.P O T Univariate analysis Multivariate analysis
positive
Parameter N Odds ratio Adjusted odds
N0 (95% CI) p value ati (03% Cpy P value
Age <80 (years old) 128 111 (86.7) Reference - Reference -
=80 (years old) 89 66 (74.2) 0.44 (0.22,0.89)  0.021 0.44 (0.22,0.88)  0.021
Sex Male 135 107 (79.3) Reference - Reference -
Female 82 70  (85.4) 0.66 (0.31,1.37)  0.28 0.61 (0.29,1.31)  0.21
ECOG-PS 0-2 172 142 (82.6) Reference
3-4 45 35 (77.8) 0.74 (0.33, 1.66)  0.52
Smoking history No 137 112 (81.8) Reference
Yes 80 65  (81.3) 0.97 (0.48, 2.00) 1.0
Alcohol abuse No 207 169  (81.6) Reference -
Yes 10 8  (80.0) 0.88 (0.18, 4.29) 1.0
Healed tuberculosis No 150 122 (81.3) Reference -
Yes 67 55 (82.1) 1.05 (0.50, 2.22) 1.0
Smear Negative 68 54 (79.4) Reference -
Positive 149 123 (82.6) 1.23(0.59,2.53)  0.58
Location Unilateral 89 72 (80.9) Reference
Bilateral 128 105 (82.0) 1.08 (0.54,2.16)  0.86
Cavity lesions No 160 134 (83.8) Reference Reference —
Yes 57 43 (754) 0.60 (0.29, 1.24)  0.17 0.57(0.27,1.20)  0.14
Miliary tuberculosis No 207 168  (81.2) Reference
Yes 10 9  (90.0) 2.09 (0.26,16.9)  0.69
DM No 175 140  (80.0) Reference -
Yes 42 36 (85.7) 1.46 (0.57,3.74)  0.51
Renal failure No 151 123 (81.4) Reference -
Yes 66 54 (81.8) 1.02 (0.49, 2.17) 1.0
Liver diseases No 205 167  (81.5) Reference -
Yes 12 10 (83.3) 1.14 (0.24, 5.40) 1.0
Malignancy No 198 163 (82.3) Reference
Yes 19 14 (73.7) 0.60 (0.20, 1.78)  0.36
Immunosuppressive drug ~ No 200 164 (82.0) Reference -
Yes 17 13 (76.5) 0.71 (0.22,2.32)  0.53
Lymphocyte =500 (/uL) 186 155 (83.3) Reference — Reference -
<500 (/uL) 31 22 (71.0) 0.49 (0.21,1.16)  0.13 0.70 (0.27,1.81)  0.47
Serum albumin =2.5 (g/dL) 173 146  (84.4) Reference - Reference -
< 2.5 (g/dL) 44 31 (70.5) 0.44 (0.21,0.95)  0.048 0.62 (0.27,1.42)  0.26

DM : diabetes mellitus

Healed tuberculosis include patients who has a past history of tuberculosis or who has calcified lesions on chest computed tomography scans.

Immunosuppressive drugs are composed of systemic corticosteroid, cyclosporin, tacrolimus, methotrexate and anti-TNF drugs.
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CLINICAL FEATURES ASSOCIATED WITH FALSE-NEGATIVE T-SPOT.TB
ASSAY RESULTS IN PATIENTS WITH PULMONARY TUBERCULOSIS

!Chiaki HOSODA, >Takanori NUMATA, 'Naoaki WATANABE, 'Hanac MIYAGAWA,
'Kai RYU, !Tsugumi HORIKIRI, 'Yoshitaka SEKI, 'Yugo KANEKO,
Keisuke SAITO, and 2Kazuyoshi KUWANO

Abstract [Background and Objective] Interferon-gamma
release assays have demonstrated usefulness in the diagno-
sis of latent and active tuberculosis (TB). A meta-analysis
has shown a sensitivity of 90% for T-SPOT.TB; this may
be a potential problem in interpreting negative T-SPOT.TB
results in patients suspected of having TB. We aimed to
investigate the risk factors for false-negative T-SPOT.TB
results in patients with pulmonary TB.

[Methods] A total of 237 patients with active pulmonary
TB who underwent the T-SPOT.7TB test prior to treatment
were enrolled between January 2013 and August 2016.
Patients with undetermined and intermediate results were
excluded; therefore, 217 patients were included in the final
analysis. Patients’ characteristics, clinical laboratory findings
and radiological findings were compared between the true-
positive and false-negative T-SPOT.7TB groups.

[Results] Of the 217 patients, 177 (81.6%) had true-posi-
tive and 40 (18.4%) had false-negative results. There were
135 men and 82 women, with a mean age of 68.1 years.
On chest computed tomography scans, bilateral abnormal

shadows were observed in 128 cases (59.0%) and cavity

lesions were observed in 57 cases (26.3%). Multivariate
analysis revealed that older age (=80 years) [Odds ratio
(OR) 0.44, 95 % confidence interval (CT) 0.22-0.88, p=0.021]
was an independent risk factor for false-negative T-SPOT.
TB results.

[Conclusion] Careful interpretation of negative T-SPOT.TB
results is necessary in elderly patients suspected of having
pulmonary TB.

Key words: Pulmonary tuberculosis, Interferon-gamma re-
lease assays (IGRAs), T-SPOT, False-negative

'Division of Respiratory Diseases, Department of Internal
Medicine, The Jikei University Daisan Hospital, Division of
Respiratory Diseases, Department of Internal Medicine, The

Jikei University School of Medicine

Correspondence to : Chiaki Hosoda, Division of Respiratory
Diseases, Department of Internal Medicine, The Jikei Uni-
versity Daisan Hospital, 4-11-1, Izumihoncho, Komae-shi,
Tokyo 201-8601 Japan. (E-mail: msO3hosoda@jikei.ac.jp)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <>
  >>
  /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
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


