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no participants exhibited restrictive lung function or
interstitial lung disease on high-resolution CT, even
though risk professions potentially linked to asbestos
(e.g, construction work) were amongst the most
common risk groups seen.

Are Airway Bacteria a Relevant
Environmental Factor?

The presence of bacteria in the sputum or airway
could be considered a relevant factor since they
are acquired from the environment around us and
influence clinical phenotype. Bacterial colonization
of the airway may influence exacerbation rate, health
status*® and subsequent lung function decline in usual
COPD, and since bacterial events involve neutrophilic
inflammation,*?°? conceivably these effects would be
enhanced in patients who have AATD. There is some
evidence that this is the case, with exacerbating AATD
patients exhibiting more inflammation than those with
usual COPD,>! and those with colonization exhibiting
greater immune activation, as measured by free light
chain level in the blood.>? However, colonization itself
may be influenced by genetic modifiers in AATD,>>
implying that gene-environment interaction exists
and thus it may be difficult to separate phenotypic
features due to exposure to infection, from those due
to underlying genetic influences.

There is growing evidence that the bacteria we
culture are not the only relevant part of the microbial
environment, with studies in other airway diseases
demonstrating changes in inflammation®* and clinical
phenotype dependent on type of micro-organisms,
as measured by 16s DNA analysis,>>>® and on
outcome, specifically mortality.>’ Ongoing analyses
of the microbiome in AATD as part of the GRADS
research programme (NCT01832220) will therefore
be of interest in the future, to aid understanding of this
environmental factor.

Environmental Influences Influencing
Disease Outside the Lung

Since ingested substances may be considered part
of the environment, it is worth noting that alcohol
is a recognized co-factor in development of liver
fibrosis and cirrhosis when the Z allele is present.”®
However, unlike smoke exposure in the lung where
there is a synergistic interaction between genotype

and environmental exposure, the mechanism of AATD
liver disease is not enhanced by alcohol, and the
association is likely observed simply due to additive
effects of environment and genotype. Nevertheless,
AATD patients should be advised about the risks of
alcohol to the liver, in order to minimize risk of long-
term complications.

Conclusions

Patients with AATD have enhanced susceptibility
to inflammatory stimuli in the environment,
predominantly cigarette smoke, although air pollution
and occupational inhalational exposures also play
a part. The degree of wvariability in respiratory
presentation accounted for by environmental factors is
difficult to accurately quantify but undeniably is linked
to lung disease progression in AATD patients.
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