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At age 50 years, Charles Darwin (figure 1) published his theory of evolution, On the Origin of Species, in
full, for his fellow scientists and for the public at large [1]. It was exactly 160 years ago, on a Thursday,
24 November 1859, priced at fifteen shillings. Three recent reports in the European Respiratory Journal on
chronic obstructive pulmonary disease (COPD) have reminded us that not only species, but also diseases,
experience evolution. At first glance, the three papers appear unconnected.
In this issue of the European Respiratory Journal, BOEHM et al. [2], describe the global awareness of COPD
based on results from a popular internet search tool, Google Trends, that has proved of medical use in
identifying and tracking epidemics in communicable and non-communicable diseases [3, 4]; within the 10
top causes of disease burden searched, it is no surprise that COPD ranked poorly, eighth according to the
metrics they used, highlighting the low profile and the lack of awareness of COPD in the general
population, in comparison to other deadly diseases. Of interest, they described a seasonal trend with a
peak activity in November, likely related to the increased incidence of acute exacerbations during the
winter period, but also reflecting the “noise” created by initiatives like the COPD Awareness Month and
World COPD Day. This is good news.
In the second report, TOPALOVIC et al. [5] employed an artificial intelligence (AI) algorithm in R language
to 50 patients with different respiratory conditions, and demonstrated perfection (100% agreement) in
identifying an obstructive pattern of spirometry versus the American Thoracic Society/European
Respiratory Society standards; this AI algorithm assigned a correct diagnosis to 82% of all patients, with
100% sensitivity for those with COPD. The latter greatly outperformed 120 pulmonologists from 16
hospitals across five European countries, who made correct diagnoses in only 24% to 62% of patients.
Importantly, this AI algorithm, that reads lung function data (absolute values, percent predicted of normal
reference values and z-scores) combined with patient characteristics (age, pack-years, sex and body mass
index) in 0.2 s, is a very welcome revolution, as interpretation of spirometry was considered a bottleneck
[6] in the global effort to reduce COPD underdiagnosis [7]. This too is very good news.
Finally, CELLI et al. [8] explored, in the SUMMIT trial [9], the potential impact of the geographical origin
of trial participants (not ethnic origin) on their response to the inhaled combination of the steroid
fluticasone furoate 100 μg, and the long-acting beta-agonist (LABA) vilanterol 25 μg. They found a much
higher (double!) response to treatment, measured by lung function decline, in Asian COPD patients from
the following countries: China, Indonesia, India, Japan, Korea, Malaysia, Philippines, Taiwan, Thailand
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FIGURE 1 Charles Darwin (1809–
1882).

and Vietnam. This finding from SUMMIT had been previously observed in a randomised controlled trial
of tiotropium in Chinese COPD patients [10]. Both observations are of interest due to the paucity of data
regarding this issue. Any explanatory hypotheses are merely speculative; one possibility is that there may
be “undertreatment” of COPD in these countries, and thus inhaled corticosteroid/LABA combination may
demonstrate greater efficacy than in North America and Europe, where most COPD patients now receive a
long-acting muscarinic antagonist or, at the very least, short-acting bronchodilator regularly. But the
authors rightly note the relevance of this finding, because regional differences in response to therapy
should be taken into account when comparing effects of therapeutic agents in different areas of the world.
The full title of Darwin’s 490-page book was On the Origin of Species by Means of Natural Selection, or the
Preservation of Favoured Races in the Struggle for Life. Apart from universally high rates of underdiagnosis
[7], we have incontrovertible population evidence that the only constant thing in COPD and its
determinants is change. COPD changes by place, in time, by gender, in the way we measure it, across
phenotypes, and now also, in response to treatment. By applying Darwinian terminology, in all likelihood
the COPD of the 21st century is different from the one seen in the 20th century, also called the cigarette
century [11]. COPD is seen not only in males, smokers, and those who are older than 65 years. Au
contraire, COPD is rejuvenating, and can be detected from 3 to 95 years, and beyond [12]; it is feminising
(figure 2), with female trends catching up with their male counterparts; it is growing in number due to
population growth, global ageing and cumulative exposure to risk factors, to at least 174 million patients

FIGURE 2 The changing face of chronic obstructive pulmonary disease.
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worldwide [13]; yet, epidemic outbreaks still occur in COPD [14]. By a sort of “artificial selection”,
antibiotic treatment is reducing the frequency of the blue bloater chronic bronchitis phenotype, but also
global trends in overweight/obesity and home oxygen therapy appear to be reducing the pink puffer
emphysema phenotype. Last, but indeed not least, COPD mortality trends in nearly all countries are
falling, and by 2040 more people will die with rather than from COPD, becoming the paradigm of
multimorbidity [15].
However, the new forms of smoking, with heat-not-burn tobacco, and vaping, will surely impact prevalent
and new cases of COPD [16, 17]. There is only one prescription needed to measure the burden of all these
forms of COPD patients [18], and successfully overcoming their many challenges: monitoring trends by
shoe-leather epidemiology [19], complemented by Big Data and other new technologies [20], such as AI.
Implementation of tools like those described from TOPALOVIC et al. [5] will be a tremendous help.
All in all, the future in COPD is bright; some have even called for entering a golden age of COPD research
with the multi-omics revolution, to enable our patients to live longer and live better [21]. We should be
ready to adapt to this new environment, to give to individuals and populations an effective response, for
the preservation of the fittest COPD species in their struggle for breath…
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