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Appendix E1 

 Calculating the CT GAP Score 
Step 1: Calculate the CT GAP score (S): 

S = [0.364 · (M − .707) − 0.0146 · (FVC − 66.763) + 0.131 · (AGE1 − 67.676) − 0.0814 · (AGE2) + 
0.0287 · (FIB − 22.147)], 

where M is 1 if the patient is male and 0 if the patient is female; AGE1 is the patient’s age in years; 
AGE2 is the value in Table E1 that corresponds with the patient’s age. Enter the value of AGE2 that 
corresponds to the patient’s age in years; FIB = CT fibrosis score. 

Step 2: Calculate risk by using S: 

1-year risk = 100 · [1 − exp (−exp (S) · 0.280)] 

2-year risk = 100 · [1 − exp (−exp (S) · 0.555)] 

3-year risk = 100 · [1 − exp (−exp (S) · 0.918)] 

Table E1. AGE2 Values for Calculating CT GAP Score 

Patient Age AGE2 Value 

≤50 0 

51 0 

52 0 

53 0 

54 0 

55 0 

56 0.002 

57 0.015 

58 0.051 

59 0.121 

60 0.236 

61 0.408 

62 0.648 

63 0.968 

64 1.378 

65 1.890 

66 2.516 

67 3.266 

68 4.153 

69 5.183 

70 6.345 

71 7.625 

72 9.009 

73 10.481 

74 12.027 

75 13.632 

76 15.280 

77 16.959 
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Patient Age AGE2 Value 

78 18.652 

79 20.348 

80 22.043 

81 23.739 

82 25.435 

83 27.130 

84 28.826 

85 30.522 

86 32.217 

87 33.913 

88 35.609 

89 37.304 

Table E2. Relationships between the CT Quantitative Scores and Individual GAP Predictors 

GAP Predictor Data P 
Value 

CT fibrosis score   

 Sex   

  Male 22.9 .041 

  Female 20.2  

 Age 0.18* .001 

 FVC  −0.47* <.001 

 DLCO  −0.37* <.001 

 Able to perform 
DLCO? 

  

  Yes 21.1 <.001 

  No 36.4  

 Calculated GAP score 0.49* <.001 

CT emphysema score   

 Gender   

  Male 0.56 .158 

  Female 0.40  

 Age 0.04* .419 

 FVC  0.17* .001 

 DLCO  −0.29* <.001 

 Able to perform 
DLCO? 

  

  Yes 0.52 .632 

  No 0.42  

 Calculated GAP score 0.10* .055 

Note.—Unless otherwise indicated, data are sample means (for categorical variables). 

* Data are Spearman correlation coefficient (r) reported for continuous variables. 
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Table E3. CT Fibrosis and Emphysema Scores and Risk of Death after Adjustment for 
Physiologic Variables 

Variable Cohort 1 (n = 176) Cohort 2 (n = 172) Combined Cohort (n = 348) 

Subdistribution 
Hazard Ratio  

P Value Subdistribution 
Hazard Ratio  

P Value Subdistribution 
Hazard Ratio  

P Value 

Fibrosis score + FVC       

 FVC 0.99 (0.98, 1.00) .137 0.99 (0.97, 1.00) .133 0.99 (0.98, 1.00) .028 

 Fibrosis score 1.03 (1.01, 1.06) .005 1.02 (1.00, 1.04) .065 1.03 (1.01, 1.05) <.001 

Fibrosis score + DLCO       

 DLCO 0.98 (0.97, 1.00) .035 0.96 (0.94, 0.99) .002 0.98 (0.96, 0.99) .001 

 Fibrosis score 1.02 (1.00, 1.05) .077 1.00 (0.98, 1.03) .820 1.02 (1.00, 1.03) .059 

Fibrosis score + FVC + DLCO       

 FVC 0.99 (0.98, 1.01) .342 1.00 (0.98,1.01) .766 0.99 (0.99, 1.00) .298 

 DLCO 0.98 (0.97, 1.00) .063 0.96 (0.94, 0.99) .003 0.98 (0.96, 0.99) .002 

 Fibrosis score 1.02 (1.00, 1.05) .099 1.00 (098, 1.03) .899 1.01 (1.00, 1.03) .104 

Emphysema score + FVC       

 FVC 0.98 (0.97, 0.99) .008 0.98 (0.97, 0.99) .003 0.98 (0.97, 0.99) <.001 

 Emphysema score 1.36 (1.09, 1.69) .006 1.10 (0.90, 1.34) .385 1.22 (1.05, 1.41) .008 

Emphysema score + DLCO       

DLCO 0.98 (0.96, 0.99) .003 0.96 (0.94, 0.98) <.001 0.97 (0.96, 0.98) <.001 

Emphysema score 1.13 (0.92, 1.38) .229 0.96 (0.75, 1.23) .742 1.05 (0.90, 1.22) .549 

Emphysema score + FVC + DLCO       

FVC 0.99 (0.97, 1.00) .085 1.00 (0.98, 1.01) .788 0.99 (0.98, 1.00) .068 

DLCO 0.98 (0.97, 1.00) .058 0.96 (0.94, 0.98) .001 0.98 (0.96, 0.99) .001 

Emphysema score 1.25 (0.99, 1.60) .064 0.97 (0.75, 1.25) .817 1.11 (0.94, 1.33) .211 

Note.—Data are subdistribution hazard ratios, with 95% CIs based on competing risks regression analysis.  
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Table E4. Prognostic Value of CT Fibrosis Score and CT Emphysema Score When Added to 
the GAP Model 

Variables Cohort 1 
(n = 176) 

Cohort 2 
(n = 172) 

Combined 
Cohort 
(n = 348) 

GAP score    

 C index 71.5 (65.7, 76.9) 69.5 (64.2, 76.3) 70.7 (66.4, 
74.5) 

GAP score + fibrosis score    

 C index 71.4 (65.1, 76.2) 68.6 (61.3, 73.6) 70.7 (66.9, 
74.4) 

 Change in C index 0.0 (−2.8, 1.8) −1.0 (−2.2, −0.5) 0.0 (−1.8, 0.5) 

 NRI 0.0* (-9.3, 9.3) 0.0* 1.3 (−3.8, 6.4) 

 Clinical NRI 0.0* (-13.0, 13.0) 0.0* 1.2 (−6.1, 8.6) 

GAP score + emphysema 
score 

   

 C index 71.6 (64.7, 76.5) 68.7 (61.7, 73.4) 70.7 (66.7, 
74.5) 

 Change in C index 0.2 (−1.1, 2.4) −0.8 (−1.8, −0.6) 0.0 (−1.3, 0.4) 

 NRI 5.8 (−3.4, 14.9) −1.1 (−5.5, 3.4) 1.8 (−1.1, 4.7) 

 Clinical NRI 4.7 (−9.4, 18.8) −0.8 (−7.9, 6.3) 1.6 −3.1, 6.4) 

Note.—Data are percentages, with 95% bootstrap CIs in parentheses. 

* Symmetric reclassification occurred in cohort 1, and no reclassification occurred in cohort 2. 

Table E5. Death Risk Analysis of the GAP Score with CT Fibrosis and Emphysema Scores  

Variables Radiologist 1 Radiologist 2 Averaged 

Subdistribution Hazard 
Ratio  

P Value Subdistribution 
Hazard Ratio  

P Value Subdistribution 
Hazard Ratio  

P Value 

Unadjusted Analysis       

 GAP score 3.28 (2.54, 4.23) <.001 3.28 (2.54, 4.23) <.001 3.28 (2.54, 4.23) <.001 

 Fibrosis score 1.03 (1.01, 1.04) <.001 1.04 (1.02, 1.05) <.001 1.03 (1.02, 1.05) <.001 

 Emphysema score 1.12 (0.98, 1.28) .085 1.16 (1.00, 1.34) .056 1.15 (1.00, 1.32) .052 

Adjusted Analysis       

 Model 1       

  GAP score 3.05 (2.30, 4.03) <.001 2.97 (2.21, 3.98) <.001 2.98 (2.23, 3.98) <.001 

  Fibrosis score 1.01 (0.99, 1.02) .185 1.01 (1.00, 1.03) .143 1.01 (1.00, 1.03) .149 

 Model 2       

  GAP score 3.27 (2.53, 4.22) <.001 3.27 (2.52, 4.23) <.001 3.26 (2.52, 4.22) <.001 

  Emphysema score 1.07 (0.93, 1.24) .335 1.11 (0.94, 1.31) .228 1.09 (0.93, 1.28) .264 

Note.—Unless otherwise indicated, data are subdistribution hazard ratios with 95% CIs in parentheses. Analysis restricted to subjects 
in the combined cohort with dual radiological readings. n = 334 of 348.  
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Table E6. Performance of the GAP Score with CT Fibrosis and Emphysema Scores  

Variables Radiologist 1 Radiologist 2 Averaged 

GAP score    

 C index 71.5 (68.0, 75.0) 71.5 (68.0, 75.0) 71.5 (68.0, 75.0) 

GAP score + fibrosis score    

 C index 71.4 (67.7, 74.8) 71.4 (67.5, 75.0) 71.4 (67.3, 74.9) 

 Change in C index −0.1 (−1.6, 0.5) −0.1 (−1.5, 0.5) −0.1 (−1.3, 0.5) 

 NRI 1.3 (−3.4, 6.1) 0.3 (−5.2, 5.8) 0.4 (−5.1, 6.0) 

 Clinical NRI 1.3 (−5.9, 8.6) 0.7 (−7.4, 8.7) 0.9 (−7.6, 9.4) 

GAP score + emphysema score    

 C index 71.5 (67.6, 75.2) 71.7 (67.6, 75.1) 71.5 (67.7, 74.6) 

 Change in C index 0.0 (−1.1, 0.4) 0.1 −2.2, 0.4) 0.0 (−1.2, 0.6) 

 NRI −2.0 (−5.4, 1.5) −1.9 (−4.9, 1.2) −2.0 (−5.4, 1.5) 

 Clinical NRI −2.0 (−6.3, 2.3) −1.8 (−5.8, 2.2) −2.0 (−6.3, 2.3) 

Note.—Data are percentages, with 95% bootstrap CIs in parentheses. Analysis restricted to subjects in the combined cohort with dual 
radiology reads, n = 334 of 348.  
 



<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /LeaveColorUnchanged
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 200
  /ColorSettingsFile ()
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /DetectBlends true
  /DetectCurves 0
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 200
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 600
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /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 /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /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
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


