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ABSTRACT 
 

Background: Epidermal growth factor receptor EGFR/ALK mutations are the strongest response predic-
tors to EGFR tyrosine kinase inhibitors (TKI) and ALK inhibitor respectively, but knowledge of the 
EGFR/ALK mutation frequency on lung adenocarcinoma is still limited. 

Methodology: Our study is a retrospective study of the metastatic non small cell lung cancer patients harbor-
ing EGFR/ALK receptors. A total of 94 metastatic non small cell lung carcinoma patients data were evaluat-
ed, out of which 74 patient’s EGFR&ALK mutation status was known. 

Results: All of the patient’s data evaluated in this study were in the age group of 30-74.Total 74 patient’s 
EGFR &ALK mutation status was known, out of which 34.2% were positive for EGFR and 4% for ALK re-
spectively. In EGFR positive group 62.96%were male and 37.04% were female. Among males patients 34% 
were positive for EGFR as compared to 42% of EGFR Positive female patients. 

Conclusion: Efforts to obtain tissue samples should be encouraged for EGFR&ALK mutation testing in non 
small cell lung carcinoma patients to provide a molecular basis to treat patients with available targeted therapy. 
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INTRODUCTION 

Lung cancer is the most common cancer and cause 
of cancer related deaths all over the world. The lung 
cancer represents 13 percent cases of all new cancer 
cases and 19 percent of cancer related deaths world-
wide. In 2012, 1.8 million new lung cancer cases were 
detected1.Lung cancer constitutes 6.9 per cent of all 
new cancer cases and 9.3 per cent of all cancer relat-
ed deaths in India. It is the most common cancer and 
cause of cancer related mortality in men.2 Our under-
standing of disease biology has evolved over the 
years. The histological classification is now stretching 
to molecular classification. Newer molecular targets 
and driver mutations which play a major role in the 
pathogenesis have been identified.3 Metastatic non-
small cell lung cancer (NSCLC) patient’s treatment 
historically consisted of systemic combination chem-
otherapy. Chemotherapy generally kills cells that are 
growing or dividing; it causes symptomatic im-
provement, improves quality of life, and improves 
survival in some patients with NSCLC.4 

An improved understanding of the molecular path-
ways of lung is very essential, knowledge molecular 
pathway has led to the development of agents that 
target specific molecular pathways in malignant cells 
at the same time sparing of normal cells, like muta-

tions in the epidermal growth factor receptor 
(EGFR) or rearrangements of the anaplastic lym-
phoma kinase (ALK) gene.5 There are many targeted 
therapies available in lung cancer against these muta-
tions, most of are administered as orally-available 
small molecule kinase inhibitors.6 The identification 
of these mutation positive patient has led to an on-
going effort to identify biomarkers and treatments 
that can be used for other subsets of patients with 
advanced NSCLC. In NSCLC, and in other malig-
nancies, Identification of driver mutation and treat-
ment with targeted therapy specific to that for an in-
dividual patient has resulted in significantly improved 
therapeutic efficacy, often in conjunction with de-
creased toxicity.7  

We have done a retrospective record based study of 
EGFR/ALK mutation status in lung cancer patients. 

The primary objective of the study was to assess the 
overall EGFR /ALK mutation frequency. Secondary 
objectives were to investigate the correlation be-
tween EGFR /ALK mutation status and demo-
graphic and clinical factors. 
 
METHODOLOGY 

Study design-We Retrospectively evaluated the data 
of metastatic non small cell lung carcinoma patients 
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coming to Sri Aurobindo Institute of Medical Sci-
ences(SAIMS) Indore . Study duration was four 
months from January 2016 to April 2016 

All the medical records of patients coming between 
July 2013 to March 2016 were evaluated for EGFR 
and ALK mutation status as well as demographic and 
clinical characteristics of the patients in respect to 
age , sex, socioeconomic status ,metastatic lesions 
and smoking history. Patients with unknown recep-
tor status and with incomplete information were ex-
cluded from the study.Paraffin embedded tissue 
blocks obtained by biopsies or surgically resected 
specimens, from primary tumors as well as from 
metastatic sites, were analysed for mutation analysis. 
Genomic deoxyribonucleic acid was extracted and 
exons 18-21 of EGFR gene were amplified by poly-
merase chain reaction (PCR).The amplified PCR 
product was subjected to the direct nucleotide se-
quencing for the detection of mutations. ALK muta-
tion analysis was done by Fluorescence in situ hy-
bridization (FISH). 

 

RESULTS 

Our study was a retrospective study from July 2013 
to March2016. Total 94 patients were registered out 
of which 74 patients were evaluated for EGFR/ALK 
mutation analysis.Overall demography/clinical char-
acteristics for the Patient population are summarized 
in Table 1. 

 

Table 1: Key Demographic and Clinical Charac-
teristics 

Variable No. (%) 
Age,Median (range)  57(30-74) 
Sex %  
Male 50 (68.00) 
Female 24 (32.00) 

Smoking History   
Smoker  45 (61.00) 
Non smoker  29 (39.00) 

Metastasis  
Liver 20 (27.00) 
Brain 10 (14.00) 
Bones 54 (73.00) 
Others 34 (46.00) 

Exposure while cooking(Females)  
Exposure 10 (42.00) 
No Exposure 14 (58.00) 

Back ground  
Rural  40 (54.00) 
Urban 34 (46.00) 

 

Demographic and clinical data shows that median 
age was 57 years (Range, 30–74y).out of total patients 
,32% patients (24 of74) were female, Total 61% pa-
tients had a smoking history, interestingly in female 
subgroup 42% females had a history of exposure to 

smoke while cooking food. Background data shows, 
58% patients with rural as compared to 42 % of pa-
tients with urban background. Most of the patients 
had bone mets (74%) followed by liver (27%). 

Total 34.2% (Table.2) patients were positive for 
EGFR mutation and 4% were positive for ALK mu-
tation. On sub group analysis of EGFR Mutation 
positive patients, 66% patients were non smoker. In 
the subgroup of ALK Mutation patients, only 1 pa-
tients (33%) was smoker. 

 

Table 2: Stratification of EGFR /ALK Mutation 

Variable EGFR 
POSIITVE 

ALK 
POSITIVE 

Median age (range)- 57(30-74) 34.2% 4% 
Sex%   

Male 17(34%) 2(67%) 
Female 10(42%)  1 (33%) 

Cooking exposure 5(19%) 0 
Smoking history   

Smoker  9(33%) 1(33%) 
Never smoker 18(67%) 2(67%) 

Occupational exposure % 8(30%) 0 

 

DISCUSSION- 

Diagnostic work-up for NSCLC includes driver mu-
tation screening, and the information obtained by 
such diagnostic workup is useful in choosing stand-
ard therapy according to the mutation status. Up-
front targeted therapies in driver mutation positive 
NSCLC, whereas conventional chemotherapy in the 
absence of driver mutation. In a French study of 
lung cancers by molecular profiling, 50 percent of 
tumors exhibited a genetic alteration, which led to 
use of targeted agent as first-line therapy in half of 
these cases.8 Advanced NSCLCs containing charac-
teristic mutations in EGFR/ALK are highly sensitive 
to EGFR /ALK TKIs. Erlotinib has shown better 
response rates and PFS as compared to conventional 
chemotherapy for first line treatment in EGFR mu-
tation positive advanced NSCLC.9-10 

Crizotinib, a tyrosine kinase inhibitor targeting ALK, 
has shown a response rate of 65 per cent in previous-
ly treated patients of NSCLC that harbour ALK rear-
rangement and has been approved for this indica-
tion.11-12 Multiple reliable techniques are available to 
assay for EGFR/ALK mutations, and these are fea-
sible on formalin fixed tissue.13 Mutations in the 
EGFR tyrosine kinase are observed in approximately 
15 percent of NSCLC adenocarcinoma in the United 
States and occur more frequently in women and 
nonsmokers. In Asian populations, the incidence of 
EGFR mutations is substantially higher. In our study 
the EGFR mutation rate was 34.2%, which is higher 
compared to EGFR mutation rate in western lung 
cancer population.In the PIONEER study, which is 
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an Asian study.14 The incidence of EGFR mutations 
ranged from 22 to 62% (51.6%).Although EGFR 
mutations were more common in nonsmokers, still 
the incidence was 37 percent in regular smokers. The 
frequency of such mutations was higher in women 
than in men. EGFR mutation rate in our study falls 
in the range of Asian PIONEER study. Among non 
smokers, 67 percent were positive for EGFR muta-
tion in our study. Whereas 60.7 percent non smoker 
patients were positive for EGFR mutation in 
PIONEER study. So majority of the patients were 
non smoker in the EGFR mutation positive group. 

The frequency of EGFR mutation positive rate was 
higher in females (42%) compared to males 
(34%),which is also comparable with PIONEER 
study. Where 61% females were positive for EGFR 
mutation as compared to 44 % male population in 
PIONEER study. In female EGFR positive sub 
group analysis,19 percent females had a history of 
exposure to smoke while cooking food in rural areas. 
Occupational exposure was associated with 30 per-
cent of EGFR Positivity. Generally, female sex, ade-
nocarcinoma histology, never-smoking status, and 
Asian ethnicity are considered the most important 
factors associated with EGFR mutation and re-
sponse to EGFR-TKIs.15 

In unselected NSCLC populations, the ALK rear-
rangement is a relatively rare event. The overall inci-
dence of ALK gene rearrangements in subsequent 
series has been about 4 percent. Except in rare cases, 
the presence of ALK gene rearrangements in 
NSCLC tumors tends to occur independent of epi-
dermal growth factor receptor (EGFR) or KRAS 
mutations. Similar frequencies of ALK gene rear-
rangements have been reported in Asian and West-
ern populations.16In our study out of 74 patients, on-
ly 4% were positive for ALK Mutation. Among ALK 
Positive patients majority (67%) were males and Non 
smoker (67%) which is comparable to other stud-
ies.Our study is the first study in central India high-
lighting the EGFR /ALK mutation status. 

In summary, the observed frequency of tumor 
EGFR and ALK mutation in demographic and clini-
cal subgroups of patients in our study suggests that 
EGFR&ALK mutation testing should be done not 
only in female and non smoker patients but also in 
males and smokers, particularly in Asian populations 
Such an approach should help ensure the optimal 
identification and treatment of patients whose tu-
mors harbor EGFR /ALK mutations. 
 
CONCLUSION 

EGFR &ALK mutation testing should be encour-
aged upfrontly in metastatic non small cell lung can-
cer patients to provide a molecular basis to treat pa-
tients with available targeted therapy.  
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