Ambient particulate matter and COPD
in China: a challenge for respiratory

health research

Anke Hils, Tamara Schikowski

Worldwide, COPD is an important cause
of morbidity and mortality. The condition
is increasing in prevalence, it is a major
public health problem and it will remain a
challenge for clinicians within the 21st
century.! COPD has become the third
leading cause of death,” resulting in 2.9
million deaths globally in 2013.> The
Global Burden of Diseases Study esti-
mated that around 1.2 million premature
deaths and 25 million disability-adjusted
life-years annually in China alone could
be attributed to air pollution.® In recent
years, evidence is growing that the expos-
ure to ambient air pollution may contrib-
ute to the growing global burden of
COPD.* In many Western countries, levels
of ambient air pollution have been
improved with the setting of upper limits
and better urban planning. However, air
pollution in low/middle-income countries
with rapid industrialisation, such as
China, has become a major global
problem.’ Severe air pollution events,
with levels of fine particulate matter (PM)
exceeding 690 pg/m>,° result in a health
burden that has increased annually since
1990.

The air pollution levels in cities in
China are the biggest environmental chal-
lenge to public health. However, until
now, there are only a limited number of
publications on the adverse effects of air
pollution on chronic respiratory diseases
in China.”

There have been a large number of
studies addressing the question of whether
air pollution causes COPD leading to a
number of meta-analyses, systematic and
other reviews.®”'! However, the associ-
ation has remained uncertain due to the
variability in the studies and the limitation
that the majority of studies were under-
taken in areas with much lower pollution
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levels than are currently seen in low/
middle-income countries.” Liu et al'?
provide an important contribution to the
growing body of evidence that particulate
matter increases the prevalence of COPD
in a Chinese population with relatively
high levels of ambient particulate matter
in southern China. They conducted a
cross-sectional study in Southern China in
which they randomly selected seven clus-
ters from four cities across Guangdong
province. In total, Liu et al included
5993 participants older than 20 years in
which they measured lung function via
spirometry. Making use of this large
number of participants from a well-
conducted study with detailed air pollu-
tion measurements, they could show that
increased PM concentrations were signifi-
cantly associated with increased COPD
prevalence and declined respiratory func-
tion. Furthermore, Liu et al found that the
increased daily mean PM2.5 and PM10
levels were associated with an increased
risk of COPD symptoms and other
chronic pulmonary diseases. Looking
forward, Liu et al stated that further
research is needed to clarify the differen-
tial susceptibility to these pollutants and
individual exposure differences and to
explore possible pathogenic mechanisms
of COPD triggered by airborne particulate
matter.

The identification of susceptible sub-
groups is an important public health issue
for the development of adequate strategies
for both disease prevention as well as
disease treatment. Adam et al,'® for
example, suggested, in a publication based
on the ESCAPE study, that obese persons
were particularly sensitive to air pollution.
Therefore, change in lifestyle or nutrition,
for example, intake of antioxidant-rich
diets (leafy vegetables and fruits) as
reported by Guan et al,” might prevent
the adverse effects of air pollution or help
people with air pollution induced lung
function decline to increase their quality
of life. Furthermore, to combat the
effect of air pollution on the airway,
more research is needed for development
of strategies and therapeutic approaches
for decreasing neutrophilic inflammation
in COPD. One example was a pilot

human study on the use of inhaled
ectoine. '

Another field of growing interest is the
study of gene—environment interactions to
identify genetic subgroups that are more sus-
ceptible to air pollution induced COPD.
This might help us to understand the patho-
genic mechanisms of COPD and could
inform the development of personalised
medicine. However, until now there are very
few studies on this important topic.'*”

The majority of studies on the effects
of air pollution on COPD in China have
one limitation in common, namely, they
are all based on cross-sectional data. So
far, there has been no long-term cohort
study of respiratory health and air pollu-
tion in China, and the few cross-sectional
studies that used long-term exposure to
air pollution are difficult to interpret due
to the lack of adjustment for potential
confounders.*® There is an urgent need to
conduct long-term cohort studies in coun-
tries with extremely high levels of air pol-
lution, such as China and India.

In conclusion, Liu et al provide an
important contribution to the evidence
that high levels of air pollution in low/
middle-income countries like China cause
severe health problems like COPD. In
Europe, it has already been shown that
decreasing exposure to airborne particu-
lates appears to attenuate the decline in
lung function related to exposure to
PM10." The ambition and capacity of
successful management of air pollution in
China might serve as an example for low/
middle-income countries.”
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