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Abstract 

Chronic obstructive pulmonary disease (COPD) is a slowly 

progressive immunological disorder primarily induced by 

Smoking; however, only 10–20 % of the smokers develop 

COPD, pointing to additional risk factors of which genetic 

susceptibility is the earliest potential risk factor for the disease. 

Due to the complex nature of COPD -characterized by 

multiple pathological phenotypes- that cannot be evaluated by 

the decline in FEV1 alone; studies are needed to test the 

validity of other biomarkers that will correlate to disease 

severity, separate its multiple phenotypes, and respond to the 

therapeutic trials that prolong survival.  

In this study, the genetic expression of the two genes; Matrix 

Metalloproteinase-9 (MMP-9) and Alpha-1 Antitrypsin (A1A) 

were analyzed by qPCR in order to evaluate them as Potential 

Biomarkers for COPD early detection and staging. 

Our study revealed that MMP-9 can be used as a biomarker to 

differentiate significantly between COPD grades (moderate, 

severe & very severe) but not for COPD early detection. On 

the other hand our study could not validate A1A as biomarker 

for COPD early detection or staging. 
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