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Introduction 
Emphysema is traditionally associated with long-
term cigarette smoking, yet a significant number of 
cases are found in individuals who have never 
smoked. This chronic lung condition, characterized 
by the destruction of alveolar walls and reduced 
respiratory surface area, leads to breathlessness, 
chronic cough, and reduced exercise tolerance. 
The occurrence of emphysema in non-smokers 
challenges the conventional understanding of the 
disease and highlights the need to explore 
genetic and environmental risk factors beyond 
tobacco exposure [1]. 

One of the most well-established genetic causes 
of emphysema in non-smokers is Alpha-1 
Antitrypsin Deficiency (AATD). Alpha-1 
antitrypsin (AAT) is a protein produced in the 
liver that protects the lungs from neutrophil 
elastase, an enzyme that breaks down elastin in 
the alveolar walls. In individuals with AATD, 
this protective mechanism is impaired, leading to 
early-onset emphysema, often in the third or 
fourth decade of life—even in the absence of 
smoking. AATD is inherited in an autosomal 
codominant pattern, and genetic testing is 
essential for diagnosis, especially in younger 
patients with unexplained emphysema [2]. 

Beyond AATD, other genetic factors may play a 
role. Polymorphisms in genes associated with 
inflammation, oxidative stress response, and 
tissue remodeling—such as MMP-12 (matrix 
metalloproteinase-12) and TGF-β (transforming 
growth factor-beta)—have been implicated in 
increased susceptibility to emphysema. While 
research is ongoing, these genetic variants may 

explain why some non-smokers develop lung tissue 
damage similar to that seen in heavy smokers [3]. 

Environmental exposures also contribute 
significantly to the development of emphysema in 
non-smokers. Indoor air pollution, particularly 
from biomass fuel combustion for cooking and 
heating, is a major risk factor in developing 
countries. Prolonged exposure to smoke from 
wood, charcoal, dung, or crop residue in poorly 
ventilated homes can lead to chronic lung 
inflammation and emphysematous changes. 
Women and children are disproportionately 
affected due to their higher exposure in domestic 
settings [4]. 

Outdoor air pollution is another contributing factor. 
Long-term exposure to fine particulate matter 
(PM2.5), nitrogen dioxide, and ozone has been 
linked to the development and progression of 
emphysema, even in individuals without a history 
of smoking. Urban dwellers, traffic workers, and 
people living near industrial zones are at higher risk 
due to sustained exposure to harmful airborne 
pollutants [5]. 

Conclusion 
In conclusion, emphysema in non-smokers is a 
multifactorial condition influenced by genetic 
predispositions and environmental exposures. 
Understanding these risk factors is essential for 
early diagnosis, personalized treatment, and 
prevention strategies. As research continues to shed 
light on the non-smoking pathways to emphysema, 
greater emphasis must be placed on improving 
public awareness, expanding genetic screening, and 
mitigating environmental risks to protect 
vulnerable populations from this debilitating 
disease. 
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