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Lung health in a changing world
Matthew J Peters1,2, Jane E Bourke3
Respiratory health is threatened by changes to our
climate and environment — but there is also good news

1Macquarie University, Sydney,
matthew.peters@mq.edu.au j
his respiratory medicine-

themed issue of the MJA
T coincides with the meeting in

Sydney this month of the Asia Pacific
Society of Respirology, which has the
title, “Lung health in a changing
world”. It provides us with an oppor-
tunity to reflect on some of the major
factors affecting respiratory health in
Australia and its near neighbours,
including questions discussed in recent
issues of this Journal.

Climate change

Climate change is real and will affect
lung health. Heatwaves increase mor-
tality among people with chronic lung
disease.1 Pseudomonas aeruginosa colo-
nisation in people with cystic fibrosis
increases in warmer climates, and lung
function declines as temperatures
rise.2 Extended, more intense wet
seasons in tropical regions will also
have health consequences, which in endemic areas will include
the increasing incidence of pulmonary and systemic melioidosis,
an infection caused by the soil and water bacterium Burkholderia
pseudomallei;3 the pathogen may even migrate south if subtrop-
ical soils prove receptive. It is less clear whether major storm
events will exacerbate this problem,4 but it will be amplified if
population policies are adopted that lead to rural areas of
northern Australia being developed.5 Conditions associated
with thunderstorm asthma— dry periods followed by storms—
may become more frequent just as cities expand into previously
rural areas.6 The features of patients presenting to an emergency
department during the November 2016 thunderstorm asthma
event in Melbourne are explored in this issue of the Journal.7

Atmospheric pollution

Australia has relatively good air quality compared with many of
our Asian neighbours. However, the levels of particulate pollu-
tion, especially of particles of less than 2.5 mm diameter (PM2.5),
are associated with increased risks of pneumonia, asthma, and
chronic obstructive pulmonary disease.8 In Australia, PM2.5

levels are highest along urban transport corridors that have been
selected as priority areas for further increasing urban density. In
contrast, pollution in Asia is an evolving tragedy in man-made
environments unsafe for human habitation. There are three
NSW. 2Concord Repatriation General Hospital, Syd
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major themes here: indoor air pollution caused by the burning of
biomass fuels, episodic pollution peaks related to seasonal
factors in northern Asia and unchecked forest fires further south,
and persistent high pollution in many cities in China and other
large Asian cities; in urbanised India, PM2.5 levels can peak at
values 100 times greater than experienced in Sydney.9 Air
pollution may soon rival smoking as a cause of lung cancer in
China.
Occupational safety

As recently exemplified by reports of pneumoconiosis among
coal miners in Queensland, occupational dust exposure remains
a serious problem, even in Australia.10 Commercial pressures
resulting from falling commodity prices may lead to
corner-cutting that puts workers at risk. Asbestos in the built
environment will become an even greater hazard, both for
workers and home renovators, as industrial, commercial and
residential properties reach the end of their serviceable lives,11

and perhaps also as the fear of asbestos exposure begins to
fade in the assumption that it is a problem of the past. Two
helpful reviews in this issue of the MJA discuss further the
current status of occupational lung disease and mesothelioma
in Australia.12,13
Antimicrobial resistance

The 20th century witnessed major advances in the treatment of
many infectious diseases; some of this progress, however, is
now unravelling. The emergence of drug-resistant strains of
Mycobacterium tuberculosis underscores the importance of
screening migrants and refugees and clinical intervention
before they settle in Australia. Drug-resistant tuberculosis —

ranging from cases that can be managed, if only with difficulty,
to essentially untreatable patients — will progressively spread
from patients who have been inadequately treated to people
directly infected by resistant strains during childhood.14

The proportion of hospitalised patients with pneumococcal
lung infections who recover only with the aid of antibiotic
ney, NSW. 3Biomedicine Discovery Institute, Monash University, Melbourne, VIC.
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therapy — perhaps as high as 25%15 — may decline, as no new
antibiotic class has emerged since the quinolones
were introduced in the early 1960s. Essentially untreatable
gram-negative infections are already problematic, particularly
after surgery and in the intensive care unit.16

Novel infectious diseases

In recent decades, each American presidency has been accompa-
nied by a serious emerging infectious viral disease: the human
immunodeficiency virus, the West Nile virus, the severe acute
respiratory syndrome (SARS) and Middle East respiratory
syndrome (MERS) coronaviruses, theZika virus, and theH1N1/09
influenza virus, to name the most important. While the rate at
which new diseases emerge may not have increased, their patho-
gens spread at the speed of available transport, relying on the
interconnectedness of communities;17 only the timing and nature
of epidemics are uncertain. Increasing family, trade and tourism
linkswith India andChina18 undoubtedly bringmanypositives for
Australia, but also increase our exposure to new pathogens. The
presumption that we could adequately build our defences after
watching an epidemic unfold in the Northern Hemisphere is
flawed.

Not all doom and gloom

But we should grant similar attention to positives and oppor-
tunities in lung health. Profound improvements are possible if
the current generation of Australian teenagers, 98% of whom
do not smoke,19 remain smoke-free. But the current push to
popularise e-cigarettes, which accelerate progression to
smoking 3- to 4-fold,20 threatens this opportunity. The epide-
miology of smoking has changed in Australia, and will change
in Asia, but new strategies for targeting residual pockets of
smokers are being developed.21 Further, it may be time for
Australia to consider regulating how and where tobacco is sold,
as discussed in this issue of the MJA.22 Whether it would be
feasible to take legal action against the tobacco industry to
recover health care costs is another interesting question.23

Determined political action is required to limit global warm-
ing, to control air pollution, and to counteract drivers of
deliberately lit forest fires in Asia. There must be a general
switch to low emission vehicles, improved public transport
infrastructure, and the construction of urban environments that
encourage walking, both to improve health generally and to
reduce population levels of obesity, a condition that aggravates
the effects of intrinsic lung disease.24

New knowledge provided by the basic sciences and techno-
logical advances continue to deliver benefits for patients.
Advanced understanding of protein structure and accelerated
drug screening are facilitating novel therapies; ivacaftor, for
example, is already improving the lives of selected patients
with cystic fibrosis.25 More effective vaccination against known
and future infectious diseases is essential, and efforts to
re-assert control of tuberculosis despite spreading drug
resistance may depend on such advances.

Circulating tumour DNA testing for some lung cancers is now
available, offering the promise of earlier and more accurate
diagnosis,26 while molecular profiling can match patients with
more effective treatments. New genetic knowledge, including that
derived fromwhole genome sequencing,will be harnessed inways
that are currently unimaginable, but potential applications will
also provide novel ethical challenges.27
Our country and our region are changing, and the changes are
dramatically influencing our lung health. The coming decades
offer both risk and opportunity: buckle up for an interesting ride!
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