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EGFR mutation vs. ALK rearrangement   

Characristic  EGFR EML4/ALK 

Histology Adeno TTF1+ AdenoTTF1+ 

Subtype Non-musin musin 

Smoke Non-smoker Non-smoker 

Race East All 

Age-median 66y 52y 

Gender Female Male>female 

Prognosis Good  Poor 

Treatment EGFR-TKI ALK-inhibitor 

Two class of disease 
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Methods  
      Study flow diagram 

Aged ≥18 years 
With histological diagnosed lung 
adenocarcinoma, 
Received surgical complete resection.  
The tumor EGFR mutation testing was 
performed as routine clinical practice 

Inform consent and eligibility 

Collect EGFR mutation status and 
disease information 

Follow clinical outcome till 3 years 
after the operation 

Primary endpoint:  
• EGFR mutation status 
 

Secondary endpoints: 
• Adjuvant therapy setting 
• Clinical outcomes（DFS） 
• Risk factors of recurrence 
 
 



Results 
      Primary endpoint 

               Overall EGFR mutation status  

Positive =  315(55.17) 

Negative = 256(44.83) 

EGFR mutation status 
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 Total:  571 cases  
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P<0.0001 

Results 
        EGFR mutation frequency according to gender 



Results 
         EGFR mutation frequency by smoking status 

P
e
rc

e
n

ta
g

e
 o

f 
P

a
ti

e
n

ts
 

P<0.0001 



Chung’s SNUBH molecular test protocol 

• The results of ALK IHC and 
FISH obtained from tissue 
microarray /biopsy specimens 
and whole sections after 
resection were concordant.  

   

• Simultaneous tests for ALK 
IHC and EGFR ,which has 
important implications for the 
storage and use of small 
biopsy or cytology samples for 
genetic analysis. 

J.H. Paik et al. / Lung Cancer 76 (2012) 403– 409 



solid-predominant adenocarcinoma 

extracellular mucin (P < 0.001) 

cribriform pattern (P < 0.001) 

signet ring cells (P < 0.001)  

hepatoid cytology (P < 0.001） Pan, wr al. Lung Cancer 2014;84:121-6. 

Clinicopathologic, histologic and cytologic features 



J Clin Oncol 32:2780-2787. 



FISH and IHC in ALK+ 

Blackhall et al. J Clin Oncol 32:2780-2787. 
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Patient desire 

What is my genetic  

Profiles? 

How long could 

I still live? 



ICAN Results 
         2nd endpoint 

                 2-year DFS rate by EGFR mutation status 

Survival  

   n (%) 

EGFR mutation status 
Statisti

c 
P 

Positive Negative Total 

Survival with no 
evidence of 
recurrence 

198(72.79) 170(63.67) 368(68.27) 4.1620 0.1248 

Disease 
recurrence or 
death 

74(27.21) 97(36.33) 171(31.73) 

Total (missing) 272(12) 267(20) 539(32) 

2-year DFS rate 
(95% CI) 

72.89% 

 (67.17%, 77.78%) 

64.83% 

 (58.85%, 70.16%) 

68.83% 

 (64.75%, 72.54%) 



NSCLC with EGFR mutations without TKI therapy 
had better survival than wild type? 

J Thorac Oncol. 2010;5: 1175–1184 



Worse disease-free survival in never-
smokers with ALK+ lung adenocarcinoma  

 
IHC +++ vs. IHC 0/+ FISH + vs. FISH - 

J Thorac Oncol. 2012; 7(1): 90–97. 



OS PFS 

Blackhall et al. J Clin Oncol 32:2780-2787. 

Worse disease-free survival in ALK+ lung 
adenocarcinoma  

 



Blackhall et al. J Clin Oncol 32:2780-2787. 



R0 resected NSCLC 

EGFR 

ALK 

Molecular 
epidemiology 

study 

Prognosis 

TEST with the 
GOAL in Mind 

Adjuvant TKI 

therapy 
Tumor 

heterogeneity 

Treatment 
after relapse 



R0 resected NSCLC 

EGFR 

ALK 

Molecular 
epidemiology 

study 

Prognosis 

TEST with the 
GOAL in Mind 

Adjuvant TKI 

therapy 
Tumor 

heterogeneity 

Treatment 
after relapse 



Tailed therapy：Inter-tumor heterogeneity  
MDT： intra-tumor heterogeneity 

 

2012 NATURE REVIEWS 

2012 NEJM  



Heterogeneity of EGFR mutations within a 
mixed adenocarcinoma： Case report 

Lung cancer 2008, 60(1):136-140. 



Concomitant EGFR Mutations and  
ALK Rearrangements 

Yang JJ & Wu YL et al. Clin Cancer Res. 2014;20(5):1383-92.  

http://www.ncbi.nlm.nih.gov/pubmed/24443522


GGO vs solid 
lepidic vs invasive  



Surgery 

Section* 

HE stainning 

Validation 

(ARMS for EGFR, HRM for KRAS) 

Detection of mutations/fusions  for each 

pathological subtype in a slide 

(DS for EGFR/KRAS, FISH for EML4-AKL) 

Pathologic diagnoses of 

each subtype in a slide 

Lipidic Acinar Papillary Squamous Solid 

DNA sequencing:  

Ten microsections ×10-µm thickness  

* Select the maximum cross-section of the tumor lesion 
GLCI, unpublished dara 



Rare Discrepancies in a Driving Gene Alteration within 
Histologically Heterogeneous Primary Lung Cancers 

 

GLCI, unpublished dara 



Mutation status between surgery and relapse samples 
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Surgery+TKI in patients  
with Therapeutic target after relapse 

Mitsudomi, T. et al. Nat Rev Clin Oncol, 2013 



TKI in R0 resected NSCLC 

Integrated 
managements 

relapse EGFR-ALK 
inhibItor 

progression death 

2-3 yr 

R0 
resection 



Differential intrapulmonary metastasis from multifocal lung cancer 

2010 Chest 

 2010 CLC 



Summary 

GOAL Importance of TEST Impact on Clinical 

Practice 

Molecular epidemiology 

study  

High Two class of disease 

Prognosis Middle Worse prognosis in 

NSCLC with ALK+ 

Adjuvant TKI therapy High  No enough evidence but 

ongoing trials. 

Tumor heterogeneity Rare in driving gene  Offer rational for TKI 

treatment after relapse 

Treatment after 
relapse 
 

High Local therapy and 

Integrated management 

should be considered 

Should we test for EGFR and ALK in completely 

resected NSCLC???  
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