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IASLC/ATS/ERS Classification 

of Lung Adenocarcinoma in 

Resection Specimens

 Preinvasive lesions

Atypical adenomatous hyperplasia

Adenocarcinoma in situ (< 3 cm formerly BAC)

 Minimally invasive adenocarcinoma (< 3 cm

lepidic predominant tumor with < 5 mm invasion)

 Invasive adenocarcinoma
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Lepidic predominant

pattern

Acinar 

adenocarcinoma

Papillary 

adenocarcinoma

Solid 

adenocarcinoma

Micropapillary

adenocarcinoma
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Lung Adenocarcinoma

Activating Oncogenes

Deletion and point 

Mutations

 KRAS (30%)

 EGFR (15%)

Gene Amplification 

EGFR (6-9%)
Chromosomal 

rearrangement

EML4-ALK (5%)

ROS1 (2%)

EGFR, EML 4-ALK and KRAS are mutually 

exclusive



ALK-rearranged 

Adenocarcinoma

Younger patients

Never smoking

Higher stage

Solid tumor growth, 
frequent signal cells 
with abundant 
intracellular mucin

Similar to EGFR 

mutation positive 

patient except 

they are younger 

and male

2-7% of adenocarcinomas



Testing  for  EGFR  mutations 

and AlK gene rearrangements 

is recommended in the NCCN 

NSCLC  guidelines  for 

adenocarcinoma patients.

NCCN Guidelines Version 2.20, 2013



Molecular  Testing Guideline for EGFR and

ALK  Tyrosine Kinase Inhibitors: Guideline

from the College of American Pathologists,

International  Association  for  the Study of

Lung Cancer, and Association for Molecular

Pathology.
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 Recommendation: Laboratories should use an ALK FISH assay using 

dual labeled break-apart probes for selecting patients for ALK TKI 

therapy; ALK immunohistochemistry, if carefully validated, may be 

considered as a screening methodology to select specimens for ALK 

FISH testing.

 Recommendation: RT-PCR is not recommended as an alternative to 

FISH for selecting patients for ALK inhibitor therapy.

 Expert consensus opinion: A pathologist should be involved in the 

selection of sections for ALK FISH testing, by assessing tumor 

architecture, cytology, and specimen quality.

 Expert consensus opinion: A pathologist should participate in the 

interpretation of ALK FISH slides, either by performing the analysis 

directly or by reviewing the interpretations of cytogeneticists or 

technologists with specialized training in solid tumor FISH analysis.

 Expert consensus opinion: Testing for secondary mutations in ALK 

associated with acquired resistance to ALK inhibitors is not currently 

required for clinical management.
Archives of Pathology & Laboratory Medicine
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How should ALK testing be performed?

What methods should be used for ALK testing?



Distinction is critical between:

 Adenocarcinoma

 Pure squamous cell carcinoma

 Pure small cell carcinoma

 Pure neuroendocrine carcinoma

For EGFR and ALK testing

Lung Carcinoma



Lung carcinoma with mixed histology 

(adenosquamous, adeno/small cell) 

can  have  EGFR  mutation  or  Alk 

rearrangement . Testing is required 

If possibility  of  adenocarcinoma 

component cannot be excluded.

Lung Carcinoma



It is important to retain sufficient 

tissue  for  molecular  testing

after  establishing  diagnosis 

of  adenocarcnoma.

Lung Cancer



Preanalytical

 Both tissue and cytology samples 

can be used

 Tumor assessment

 Percentage of tumor cells “tumor 

adequacy”

 Extent of necrosis, inflammation

ALK Testing



Parameter Recommendation

Time of  fixation As short as possible, not exceeding 1 hr

Fixative 10% neutral buffered formalin

Time of  fixation 6-48 hr

Preparation Paraffin-embedded sections, cut at a thickness of  5 

 1m

Specimen Storage Tissue blocks (ideal)

Storage time for 

blocks

Not relevant if  in proper conditions

Storage conditions 

for blocks

Protected from light, heat, and humidity

Storage time for cut 

sections

4-6 weeks (ideal); older slides require customized

protocol

Decalcification EDTA, if necessary

Preanalytical Recommendations for Successful FISH





 IHC

 FISH

 RT - PCR

 NGS

 CTCs

ALK Testing (Analytical)



 ALK FISH: probe set (manufacturer, type) 

and threshold used to define a positive result

 ALK IHC: antibody type (source), antibody 

concentration, incubation time and temperature, 

and secondary signal enhancement system

 ALK RT-PCR: method used, primers, probes 

and their references, and assay sensitivity









Archives of Pathology & Laboratory Medicine

June 2013, Vol. 137, No. 6, pp. 828-860



KFSH&RC Experience:

Of 198 lung adenocarcinoma  cases 

analyzed, 11 cases were positive for 

ALK rearrangement by FISH (5.5%).

ALK Testing



Age/Sex Smoking 

History

Targeted 

Therapy
Response

36 M Yes Yes Stable disease

64 M Yes No Lobectomy

56 M Yes No Died

(Advanced stage on dx)

68 M Not known Yes Yes

30 M Not known Yes Yes

61 M Not known Yes Yes

52 F Not known Yes Started Rx

21 F No No Lobectomy

ALK Positive Lung Adenocarcinoma


