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Ambient and household air pollution are negatively associated with human health and 
act as the leading environmental cause of mortality and morbidity. Especially in the Asia 
Pacific region, air pollution has become a serious issue in recent years because of its large 
population, rapid industrialization and urbanization. Particulate matter (PM), one of the 
major air pollutants, is found ubiquitously and considered an important environmental 
threat to human health. It has been reported that PM involves a variety of human organs 
such as the respiratory system (asthma, chronic obstructive pulmonary disease, respiratory 
tract infections and allergic rhinitis), the cardiovascular system (myocardial infarction, 
arrhythmia, hypertension and stroke), the nervous system (Alzheimer's disease and 
dementia) and the skin (atopic dermatitis and psoriasis).1-8 In particular, such harmful effects 
are notable in children who are in rapid growth and development.9 Recent studies have even 
suggested that PM may be a possible carrier for COVID-19 infection.3

Ambient PM is a complex mixture of solid and liquid particles, and its hazardous effects 
on humans are influenced by sources, chemical composition, sizes and so on.10 Airborne 
PM is primarily derived from either natural or anthropogenic sources such as forest fires, 
sea salts, biologic materials, biomass combustion, vehicle exhaust, power plants and 
cooking. In contrast, PM2.5, also called fine particles, are mainly generated from precursors 
emitted in the air including sulfur oxides, nitrogen oxides, volatile organic compounds and 
ammonia.11 The route of exposure to PM is mainly through inhalation, while PM is also 
penetrated into the human gastrointestinal tract or skin. In this regard, the ambient PM2.5 
level is regarded as an environmental risk that should be lowered because of its small size 
and toxic components.12 Particularly in Asia, the high level of ambient PM2.5 is a problem 
to seriously be taken, since annual mean concentrations are substantially high in many 
developing countries and exceed the World Health Organization's Air Quality Guideline even 
in developed countries.13

It has been reported that PM can trigger acute exacerbation of pre-existing asthma and 
may be linked to new-onset asthma.14 A systematic review of panel studies in children 
showed that the overall effect of either PM10 or PM2.5 on peak expiratory flow rate 
(PEFR) and lower respiratory tract symptoms were statistically significant, and that the 
effects of PM2.5 appeared to be greater than those of PM10.15 A meta-analysis of 26 time-
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series and case-crossover studies in children demonstrated that hospital admissions and 
emergency department visits for asthma were significantly associated with ambient PM2.5 
concentrations (relative risk per 10 μg/m3 increase 1.048; 95% confidence interval [CI], 
1.028–1.067; I2 = 95.7%).16 A recent meta-analysis revealed that prenatal exposure to PM2.5 
increased the risk of developing asthma by age 10 years (odds ratio per 10 μg/m3 increase 1.12; 
95% CI, 1.00–1.26).17 With regard to biologic mechanisms, human and animal studies suggest 
that PM exposure influences airway inflammation through induction of oxidative cellular 
damage through reactive oxygen species as well as through activation of innate immunity 
and adaptive immunity. PM exposure also triggers neurogenic inflammation causing airway 
obstruction and inflammation.18,19 When PM exposure modulates the airway epithelium, 
it has been shown that production of several cytokines including interleukin (IL)-1, IL-6, 
IL-8, IL-25, IL-33, tumor necrosis factor-α, thymic stromal lymphopoietin and granulocyte-
macrophage colony-stimulating factor, are involved in the pathophysiology.20

Intervention studies to reduce adverse effects of PM exposure have been attempted in 
normal healthy individuals as well as asthmatic patients. Interventions included sending 
phone messages to alarm the patients, the use of air cleaner, wearing face masks and 
the administration of antioxidants such as vitamin C and E, but beneficial effects were 
inconsistent.21-26 In this issue of the Allergy Asthma Immunol Res, Park et al.27 attempted the 
systematic review and meta-analysis in 7 studies out of 2,109 published articles to investigate 
the effect of air filters on asthma by reducing the exposure level of PM2.5. They demonstrated 
that air filter lowered indoor PM2.5 concentrations and increased PEFR in patients with 
asthma. However, contrary to what the authors expected, the reduction in PM2.5 concentration 
did not result in significant improvement in respiratory symptoms or the predicted forced 
expiratory volume in one second. Although this study failed to prove their hypothesis that the 
use of air filters is beneficial for the asthmatic patients, caution is need to reach a conclusion 
because there are several points to consider in addition to the limitations presented by the 
authors. First, only 6 studies were analyzed in this meta-analysis, and the number of study 
population in each study is small. Secondly, the assessment of PM2.5 exposure at the individual 
level may not be correct. Thirdly, the effect size of PM2.5 in asthma exacerbation may be small 
compared with other triggers, and numerous confounding factors may not be appropriately 
adjusted in many studies. Fourthly, respiratory symptoms are quite subjective, depends on 
patient report and may not be standardized. Finally, subjects included in the previous studies 
may have different asthma severity or individual susceptibility to PM2.5 exposure.

Taken together, exposure to PM2.5 obviously aggravates asthma symptoms and there is no 
doubt that air filters can reduce the concentration of indoor PM2.5. However, as shown in 
the study by Park et al.,27 it is not yet possible to conclude that the use of air filters can lead to 
clinical benefits such as alleviation of asthma symptoms or improvement of lung function. In 
order to validate these effects at the individual level, further investigations with a better study 
design in a larger population should be conducted.
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