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• Tumor biology irrelevant
• Tumor histology irrelevant
• Amount of tissue not an issue
• Cytology enough for any decision

• Limited role for pathologist
• Limited role for chest physician
• No role for molecular biology

Early stages: Surgery +/- Radiotherapy

Metastatic disease: Platinum-based 
chemotherapy

Lung cancer in 2000: 
an “easy-to-treat” disease
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NSCLC, the most common type of lung 
cancer, is genomically diverse

Li et al. J Clin Oncol. 2013;31:1039.
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Early stages: Surgery +/- Radiotherapy

Advances disease: Personalized medicine

Lung cancer in 2016: 
a “hard-to-treat” disease

• Tumor histology relevant
• Tumor biology high relevant
• Tissue is an issue
• Cytology not enough 

• Relevant role for Pathologist
• Relevant role for Chest Physician
• Relevant role for Molecular 

pathologist

















 





The main challenges are…

Timing (very bad disease)

Effectiveness (all the assays 
required for financing)

Preserved tissue (for broad 
molecular profiling)



Utopic world…



17

And in the real 
world…
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And in the real 
world…
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Histological slides

Thirteen FFPE sections as a reflex





Additional tip

Always re-cut with the 
same microtome



Diagnostic panel
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Molecular panel





EGFR – CAP protocol 1.3.0.0 for lung 
biomarkers (revised 27.6.16)

Briefly, approximately 20% of lung adenocarcinomas contain an EGFR
activating mutation that predicts response to therapy with EGFR tyrosine

kinase inhibitors such as erlotinib. Molecular testing (sequencing or
PCR-based approaches) is recommended for EGFR mutation
detection whenever possible. Immunohistochemistry (IHC) with EGFR
mutation-specific antibodies has high specificity, but suboptimal sensitivity:
76% for EGFR L858R and 60% or less for EGFR exon 19 deletions. In
addition, these antibodies do not detect less common types of sensitizing EGFR
mutations. Because of suboptimal sensitivity, IHC for EGFR mutations may
only have a role in situations in which molecular testing is not available or a
sample is insufficient or technically unsuitable for testing, such as due to
decalcification. If performed, a note should be included that a negative result
does not exclude the possibility of EGFR mutations, and testing with molecular
methods should be performed if a suitable sample becomes available.



EGFR in lung cancer
 PCR (DNA) based assay.

 Cobas

 EGFR only 

 1-2 un-stain slides

 2 days

 Oncomine

 panel of  22 mutations, including EGFR. 

 3 X 10 micron parafin sections.

 4-5 days



EGFR in lung cancer

 The first “shot” together with PD-L1 (unless 
special conditions)

 ~18 % positive (in Israel)

 As needed: may use the block, un-stain slides and 
even cytology



Molecular panel







Pembrolizumab versus Chemotherapy for PD-L1-Positive Non-Small-Cell Lung 
Cancer. Reck M, et al; KEYNOTE-024 Investigators. N Engl J Med. 2016 Oct 8.







 Immunostain- PD-L1 antibody, clone 22C3

 “Fresh” slide (up to 2 weeks)

 At least 100 tumor cells (do levels as needed)

 On-slide good-quality control (tonsil) 

 No previous de-calcifications (consider 2 blocks)

 No alcoholic medium (for cytology)

PD-L1 in lung cancer- requirements



Molecular panel





ALK – CAP protocol 1.3.0.0 for lung 
biomarkers (revised 27.6.16)

Fluorescence in situ hybridization (FISH) using break-apart probes is currently
considered the “gold standard” for detection of ALK rearrangement, which
may manifest as separation of the 5' and 3' FISH probes or as deletion of 5'
probe. Although both types of alterations are associated with response to ALK-
targeted therapies, some studies suggest that 5' probe deletion can rarely

represent a false positive FISH result. Detection of ALK protein
overexpression by IHC using the 5A4 or D5F3 clones is highly
sensitive and specific for an ALK gene rearrangement in lung
adenocarcinoma, and the FDA has approved the use of the
Ventana ALK (D5F3) CDx Assay as a companion diagnostic for
crizotinib.



ALK in lung cancer

 ~2 % positive (in Israel, for WT-EGFR)

 The second “shot” together with ROS-1 (unless 
special conditions)

 Modern IHC (D5F3)  is very sensitive and easy 
for interpretation

 Additional FISH as needed (another un-stain 
slide)



Molecular panel





ROS-1 – CAP protocol 1.3.0.0 for lung 
biomarkers (revised 27.6.16)

ROS1 rearrangement occurs in 1% to 2% of non-small cell lung
carcinomas and predicts response to crizotinib therapy. ROS1 fusion
partners include SLC34A2, CD74, TPM3, GOPC (FIG), SDC4, EZR,
LRIG3, KDELR2, and CCDC6. Several methods, including FISH, IHC,
anchored multiplex or reverse-transcriptase PCR, and next-generation
sequencing, may be considered for ROS1 rearrangement detection; no
"gold standard" method has been defined. Notably, IHC using the
available D4D6 antibody appears to be a robust screening tool, but due
to suboptimal specificity, positive results should be confirmed by
another technique.

Sholl LM, Sun H, Butaney M, et al. ROS1 immunohistochemistry for detection of ROS1-rearranged lung 
adenocarcinomas. Am J Surg Pathol. 2013;37(9):1441-1449.
Mescam-Mancini L, Lantuejoul S, Moro-Sibilot D, et al. On the relevance of a testing algorithm for the detection of 
ROS1-rearranged lung adenocarcinomas. Lung Cancer. 2014;83(2):168-173.



ROS-1  in lung cancer

 ~1 % positive (for WT-EGFR)

 The second “shot” together with ALK-1 (unless 
special conditions)

 We use IHC (D4D6) as a screening tool and do 
additional FISH as needed (another un-stain slide)



Reserve / EGFR





Which assay first? Epidemiology

 PD-L1 strongly positive- ~30%

 EGFR mutated- ~ 18%

 ALK rearrangement- ~ 2%

 ROS-1 rearrangement- ~less than 1%



Which assay first? Epidemiology

 PD-L1 strongly positive- ~30%

 EGFR mutated- ~ 18%

 ALK rearrangement- ~ 2%

 ROS-1 rearrangement- ~less than 1%





Remember the importance 
of multi-disciplinary team 
work and communication

And last take home massage…

 Share information with the “team”

 Previous clinical knowledge

 Work parallel
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