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Predicting individual lung-function trajectories:
An opportunity for prevention?

Milo A. Puhan MD PhD

See also www.cmaj.ca/lookup/doi/10.1503/cmaj.151483

afari and colleagues, in a linked paper,
2 report on their model to predict lung-
function trajectories in individual pa-
tients.! The model, which explains much of the
variation in lung-function changes over time and
performed well in validation cohorts, contributes
knowledge beyond the findings of some recent
cohort studies about the nature of lung-function
changes over time. The prediction model may be
useful for prevention and early treatment of
chronic obstructive pulmonary disease (COPD).

In 1977, Fletcher and Peto reported on three
findings in their famous article on lung-function
changes over time based on a cohort of 792 men.?
They found substantial variability in the rate of
change in lung function among smokers, former
smokers and nonsmokers. Second, they reported
that those with below-average lung function at
study enrolment were more susceptible to devel-
oping COPD, whereas a substantial proportion of
men with normal or above-average lung function
did not develop obstructive lung disease despite
continued smoking. Finally, they described
smokers with respiratory symptoms but pre-
served lung function. It is unfortunate that, from
Fletcher and Peto’s article, it is mostly the simpli-
fied Figure 1, which emphasized a rather uniform
accelerated decline of lung function in smokers,
that became famous rather than the important
findings described above.

Recent findings on lung-function trajectories
as well as on symptoms and exacerbations asso-
ciated with different levels of airway obstruc-
tion were similar to those of Fletcher and Peto
despite many changes in environmental and
behavioural exposures, as well as treatments.*
The prediction model by Zafari and colleagues'
goes beyond these findings because the authors
found a smart way to combine predictors of the
lung-function trajectory in individuals.

The development and validation of the pre-
diction model was based on large cohort studies
with diverse populations, which is ideal to
develop widely applicable and robust prediction
models.® The predictive performance of the

model is impressive, and the online tool provides
four options (depending on the availability of
predictors) to predict the forced expiratory vol-
ume at 1 second (FEV)) trajectory together with
an interpretation (e.g., rapid disease progression)
and the probabilities of having a specific grade
of severity as measured by the Global Initiative
for Chronic Obstructive Lung Disease (GOLD)
at each year over a follow-up period of 11 years.
Thus three key features of prediction models to
be used in practice are present — availability of
predictors in real-world practice settings, robust
evidence on external validity and an easy-to-use
tool to obtain the prediction for an individual.

How can the model be used? The authors
propose use of the model for both research and
clinical practice. Prediction models can indeed
be used to make clinical trials or observational
studies more efficient and to identify subgroups
of particular interest to study, for example, peo-
ple with a predicted rapid decline in lung func-
tion in whom specific interventions may be
beneficial to slow down the decline.

Zafari and colleagues argue that the prediction
model for FEV, provides opportunities for individ-
ualizing COPD prevention and management, for
example, through risk-stratified treatment. Risk-
stratified treatment as a means of individualizing
respiratory medicine has been proposed before.’”
Risk-stratified approaches are attractive if a treat-
ment is indicated only when the risk of the outcome
to be prevented is higher than a certain threshold,
because the treatment comes with harms or cost.
Examples include low-dose acetylsalicylic acid
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e A new prediction model explains much of the variability of individual
lung-function trajectories; an online tool facilitates application of the
model and offers different versions depending on the availability of

e This prediction tool can help individuals and health practitioners to
identify the risk for a rapid decline in lung function and to motivate

e Prediction tools may be useful in the prevention and early treatment of
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(ASA) and statins for primary cardiovascular pre-
vention, and, in COPD, phosphodiesterase-4 inhib-
itors. These drugs have preventive effects (e.g., pre-
vention of myocardial infarction by ASA and
statins, and prevention of exacerbations of COPD
by phosphodiesterase-4 inhibitors, respectively) but
come with potential adverse effects, which means
that the benefits exceed the harms only in individu-
als at higher risk.®® Without valid prediction mod-
els, risk-stratified prevention or treatment is diffi-
cult to pursue; without them it is impossible to
categorize patients accurately as being below or
above a certain treatment threshold.

It seems uncertain whether the prediction
model for FEV, trajectories will be useful for risk-
stratified prevention or treatment of COPD.
Advice and interventions for smoking cessation
should be offered to any smokers irrespective of
their risk of rapid decline in FEV, and do not come
with harms, so a risk-stratified approach may not
be warranted. And for patients with diagnosed
COPD, the clinical manifestations, including
comorbidities and the risk for exacerbations and
mortality, usually drive treatment decisions more
than lung-function trajectories. The authors refer to
a lack of prediction models for use in COPD and
suggest that prediction models for exacerbations
and mortality may now be developed following
the example of their FEV, prediction model. These
statements are a bit surprising given that prediction
models for patient-important outcomes, such as
mortality and exacerbations, have been developed
and widely discussed, and some have been vali-
dated in thousands of COPD patients.5!°

Instead, the prediction model by Zafari and
colleagues provides new opportunities to identify
individuals who are likely to progress to COPD or
who are likely to have a rapid decline in lung
function. The long-term perspective of the lung-

function prediction model may motivate smokers
to quit and thus may become an important compo-
nent of individualizing smoking-cessation inter-
ventions and lead to higher quit rates. Another
opportunity the prediction model offers is to
explore whether the effects of some treatments
differ in patients with a rapid decline versus
patients with a slower decline as predicted by the
model. If some treatments prove to be effective to
slow down the decline in lung function in individ-
uals at risk for rapid decline, the prediction model
may be attractive to identify these individuals for
early treatment.
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