Editorial

Andre F S Amaral, Jennifer K Quint
Lung function is better than systolic blood
pressure in predicting all-cause mortality
and surprisingly circulatory disease
mortality.1 It is a strong predictor of
shorter survival even among people who
have never smoked and in those with no
symptoms of lung disease.1–3 A lung function lower than normal is usually the result
of poor lung development in early life or a
rapid decline of lung function with age
during adulthood or both.4–6
The best established risk factor for
rapid decline in lung function is tobacco
smoking,7 but obesity, occupational exposures and socioeconomic position-related
factors may also play a key role.8–12 In
addition, there is evidence showing that
people with asthma or hypertension
tend to see a faster deterioration of their
lung function.5 13 However, most data on
this topic come from studies carried out
mainly in high-income countries bringing
into question whether the same is true in
low/middle-income countries, where the
prevalence of tobacco smoking has been
lower and other environmental factors
may be of greater relevance.
Miele et al14 report findings of the
CRONICAS study where they investigated
whether prebronchodilator lung function
is affected by factors such as urbanisation, altitude, use of biomass for cooking,
asthma, chronic bronchitis, history of
pulmonary TB, hypertension, body mass
index (BMI), diabetes and systemic C-reactive protein levels. This is a study of
about 3000 adults from four sites in
Peru who were followed up on average
for 2.4 years, had performed spirometry
up to three times and had been clinically
assessed and provided information on
several sociodemographic and lifestyle
factors at baseline. The data were analysed
using multivariable linear mixed effects
models accounting for clustering within
participants (ie, repeated measurements)
but not by site.
Miele et al14 observed a mean annual
decline of 30.3 mL in FEV1 and 32.2 mL
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in FVC, which is in line with other population-based longitudinal studies,15 16 and
found that a greater than average decline
in lung function was associated with living
in an urban setting, living at high altitude
and hypertension. Interestingly they did
not find a significant association of lung
function decline with tobacco smoking or
use of biomass for cooking.
Miele et al14 did not suggest a mechanism to explain the association with
urbanisation, but they hinted at outdoor
air pollution which is usually higher in
urban centres. However, there might be
a different reason. In the CRONICAS
study, urban sites have the highest prevalence of asthma and in one of the two
rural sites nobody has asthma. As a faster
decline in lung function is associated with
asthma,5 it is not unlikely that the association with urbanisation is driven by the
higher prevalence of this disease in urban
sites. Although the authors adjusted their
models for asthma, they did not account
for clustering by site and not all participants contributed to the analysis with
the same number of spirometry measurements, thus it is possible that participants
with asthma in urban areas were over-represented. Exclusion of participants with
asthma in a sensitivity analysis would have
been useful to investigate this suspicion.
A longitudinal study on altitude and
lung function decline is welcome as
several cross-sectional studies on ‘COPD’
and altitude have reported conflicting
results.17 To support the association
with high altitude, Miele et al14 pointed
the finger at hypoxia-induced systemic
inflammation generated in adipose tissue
as the underlying mechanism. Yet, lung
function decline was not associated with
the levels of C-reactive protein, a marker
of systemic inflammation, which were on
average lower in the sites at high altitude.
Since a high BMI has been associated with
faster decline in lung function,8 12 could it
be that the association with altitude in this
study is driven by the higher prevalence
of overweight and obese participants in
the two sites at high altitude? An additional sensitivity analysis including only
participants with normal BMI would have
cleared this doubt.
The inverse association of lung function decline with hypertension reported
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by Miele et al14 is consistent with results
from the Cardiovascular Health Study
and the Coronary Artery Risk Development in Young Adults (CARDIA) study,
both longitudinal studies with longer
follow-ups,13 18 although in the CARDIA
study hypertension was the outcome and
lung function, that is, FVC, was the risk
factor. As mentioned by the authors,
several mechanisms have been proposed
for this relationship, but none has been
established yet. The most likely biological
explanation for Miele et al14 finding could
reside in the degradation of arterial and
lung parenchymal tissue elasticity occurring in parallel.19 However, more and
larger longitudinal studies are needed to
establish the direction of this relationship
and its underlying mechanism.
The lack of association of lung function decline with tobacco smoking in this
study could call into question the validity
of the other findings. However, the low
prevalence of daily tobacco smoking, and
eventually low smoking intensity, could
explain this null result. Another plausible
reason for this result would be that at
baseline smokers already had poor lung
function, so they would not have much to
lose during the brief period of time they
were followed up.
The most surprising finding by Miele
et al14 was the null association between
lung function decline and use of biomass
since the CRONICAS study have previously reported that female participants
using biomass on a daily basis were 2.22
times more likely to have ‘COPD’ than
those not using biomass.20 The authors
suggest this finding might be due to the
short follow-up time, but it could also
be that there is no association or there
is some other risk factor for rapid lung
function decline that was not measured.
Findings from recent large cross-sectional
studies have not been supportive of such
association.21–23
Despite the several limitations of this
study, Miele et al14 bring to the table
several potential risk factors that have not
been investigated much elsewhere and
perhaps it is time for us to start thinking
outside the box. Improving our understanding of lung function decline, especially for when it is too late to influence
the growth and development of the lungs,
is a vital step to improve lung health and
the chances of living longer.
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