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Introduction 

Lung cancer is considered the highest cause of mortality 

among tumor pathologies worldwide (Cazzoli et al., 2013). Most 

lung lesions are diagnosed at advanced stages with an overall 5-

year survival rate of 15% (Siegel et al., 2011). 

There are no validated techniques for an early detection of 

pulmonary cancer lesions other than low-dose helical computed 

tomography scan. Unfortunately, this method has some negative 

effects. Furthermore, there are no serum/plasma biomarkers to 

determine whether a low-dose helical computerized tomogram 

should be performed in high-risk individuals (Cazzoli et al., 

2013). The identification of specific, sensitive and accurate tumor 

biomarkers that detect the presence of disease using noninvasive 

diagnostic procedures is a key part of cancer research. 

It has been well known that tumor development is a 

multistage process to accumulate alterations at the genetic and/or 

epigenetic level which ultimately reprogramme a cell to undergo 

uncontrolled proliferation and metastasis (Gao et al., 2014). The 

expression of initial mutations depends not only on the internal 

interaction between oncogenes but also on extracellular factors 


