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What to test: 
Tumor Stage – Advanced-stage (stages IIIb and IV) or recurrent lung cancer. Consideration of testing early-stage patients 
(based on institutional policy). 
Histology – Adenocarcinomas or mixed cancers with adenocarcinoma components; consideration of testing non-
adenocarcinoma histology in small samples that may not be representative, or in the appropriate clinical setting 
(never/light smokers, age < 50 years).   
Materials – Formalin-fixed paraffin-embedded tissue (FFPE); fresh, frozen, or alcohol-fixed tissue; any type of cytology 
specimen with adequate cellularity. Macro/microdissection encouraged for tumor enrichment* 

 
Biomarker Specific Alterations Indications Result Interpretation 

Significance 
Assays Techniques*

Must Test  
EGFR Exons 18-21 

(most common, L858R; 
exon 19 in frame 
deletions) 
 

Consideration of therapy 
with EGFR-targeted tyrosine 
kinase inhibitors 
 

Responsiveness to EGFR-
targeted TKIs 
 
 

NGS, PCR-based assays  

Exon 20 insertions  
 
 

Consideration of therapy 
with EGFR-targeted tyrosine 
kinase inhibitors 

Primary resistance to EGFR-
targeted TKI therapy 

 
T790M 

Progression after treatment 
with early generation EGFR-
targeted tyrosine kinase 
therapy 

Consideration of third-
generation EGFR-targeted 
therapy (osimertinib) 

ALK ALK rearrangements Consideration of therapy 
with targeted inhibitors 

Predicts response to 
crizotinib, alectinib 

FISH, IHC, NGS 

ROS1 ROS1 rearrangements Consideration of therapy 
with targeted inhibitors 

Predicts response to 
crizotinib 

FISH, RT-PCR, NGS; IHC 
as a screening with 
subsequent FISH or 
molecular confirmation 
of positive IHC results    

BRAF**  p.V600E Consideration of therapy 
with targeted BRAF 
inhibitors 

Predicts response to BRAF 
inhibitors (dabrafenib-
trametinib) 

NGS, PCR-based assays  

Expanded Panel, if Adequate Material Available 
RET RET rearrangements Consideration for a clinical 

trial with  
RET targeted therapy 

Predicts response to 
inhibitors of RET-kinase 
 

FISH, NGS 

ERBB2 (HER2) ERBB2 (HER2) 
mutations (most 
common, in frame 
insertion, exon 20 and 
substitutions at codon 
S310) & amplifications 

Consideration for a clinical 
trial with  
ERBB2 (HER2)-targeted 
therapy 

Predicts response to ERBB2-
targeted therapy (afatanib, 
TDM1) 
 

NGS 

MET Exon 14 skipping 
 
 
Amplifications 

Consideration for a clinical 
trial with  
targeted therapy 

Predicts response to 
crizotinib 
 

Secondary resistance to 
EGRF-targeted TKI therapy 

FISH (for amplification), 
NGS, RT-PCR 

KRAS*** Codon 12, 13, 61, and 
146 

Consideration for a clinical 
trial with  
targeted therapy 

Diminished likelihood of 
another targetable 
oncogenic alteration  

NGS, PCR-based assays  
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Use of Cell-Free Plasma DNA**** 
EGFR Exons 18-21 

(most common, L858R; 
exon 19 in frame 
deletions) 

If tissue is limited or 
insufficient for testing  
 
 

Responsiveness to EGFR-
targeted TKIs 
 

Cell-free DNA assays 
(NGS, ddPCR)   

 
 
T790M  

Progression after treatment 
with early generation EGFR-
targeted tyrosine kinase 
inhibitor  

Consideration of third-
generation EGFR-targeted 
therapy (osimertinib) 

 

Abbreviations:  

NGS next generation sequencing     IHC  immunohistochemistry 

FISH fluorescent in situ hybridization   TKI tyrosine kinase inhibitor  

ddPCR digital droplet PCR 

* Analytic methods should be able to detect mutation in a sample with 20% or more malignant cell content  

** Per NCCN guidelines, BRAF inhibitors are recommended as first line therapy for BRAF-mutant lung cancer 

*** Single-gene KRAS test may be performed to exclude patients with KRAS-mutant cancer from expanded panel in sequential testing 
algorithm 

****Testing of tumor sample is recommended if plasma result is negative 

Where to test: Testing should be performed in the laboratories that are certified under clinical laboratory improvement amendments 
of 1988 (CLIA-88) as qualified to perform high complexity (molecular pathology) testing. 

References:  
1. Lindeman, N. I., et al. (2018). Updated Molecular Testing Guideline for the Selection of Lung Cancer Patients for Treatment With 
Targeted Tyrosine Kinase Inhibitors: Guideline From the College of American Pathologists, the International Association for the Study 
of Lung Cancer, and the Association for Molecular Pathology. https://jmd.amjpathol.org/article/S1525-1578(17)30590-1/fulltext 
2. Lindeman, N. I., et al. (2013). Molecular Testing Guideline for the Selection of Lung Cancer Patients for EGFR and ALK Tyrosine Kinase 
Inhibitors: Guideline From the College of American Pathologists, the International Association for the Study of Lung Cancer, and 
Association for Molecular Pathology. (JMD 2013;15(4)). 
3. National Comprehensive Cancer Network. Clinical practice Guidelines in Oncology. Non-Small Cell Lung Cancer. Version 6.2018 – 
August 2018; NCCN.org. accessed 8/20/2017 
 
 

Prepared by the Association for Molecular Pathology Training and Education Committee
For more educational resources, see: www.amp.org/AMPEducation 

“Molecular in My Pocket” reference cards are educational resources created by the Association of Molecular Pathology (AMP) for 
laboratory and other health care professionals.  The content does not constitute medical or legal advice, and is not intended for use in the 

diagnosis or treatment of individual conditions. See www.amp.org for the full “Limitations of Liability” statement. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 0.15
    /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 true
  /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 0.15
    /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


