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Global burden of COPD: risk factors, prevalence, and future 
trends
David M Mannino, A Sonia Buist 

Chronic obstructive pulmonary disease (COPD) continues to be an important cause of morbidity, mortality, and 
health-care costs worldwide. It is a global health issue, with cigarette smoking being an important risk factor 
universally; other factors, such as exposure to indoor and outdoor air pollution, occupational hazards, and infections, 
are also important. As the global population ages, the burden of COPD will increase in years to come. Prevalence 
estimates of the disorder show considerable variability across populations, suggesting that risk factors can aff ect 
populations diff erently. Other advances in our understanding of COPD are increased recognition of the importance 
of comorbid disease, identifi cation of diff erent COPD phenotypes, and understanding how factors other than lung 
function aff ect outcome in our patients. The challenge we will all face in the next few years will be implementation of 
cost-eff ective prevention and management strategies to stem the tide of this disease and its cost. 

Chronic obstructive pulmonary disease (COPD) is a 
leading cause of morbidity and mortality in countries of 
high, middle, and low income. Estimates from WHO’s 
Global Burden of Disease and Risk Factors project1 show 
that in 2001, COPD was the fi fth leading cause of death 
in high-income countries, accounting for 3·8% of total 
deaths, and it was the sixth leading cause of death in 
nations of low and middle income, accounting for 4·9% 
of total deaths. In this same report, COPD was also 
estimated to be the seventh and tenth leading cause of 
disability-adjusted life years in countries of high income 
and in those of low or middle income, respectively.1 
COPD has been the focus of recent Reviews in The Lancet, 
including one from 2003 by Calverley and Walker2 and 
another published in 2004 by Pauwels and Rabe.3 Our 
Review will focus on advances in understanding of 
COPD and its risk factors, prevalence, and natural 
history since these Reviews were published, address 
some of the questions that still persist, and raise some of 
the issues that health-care planners will have to consider 
as the burden of COPD increases as the world’s 
population ages. 

Defi nition 
The working defi nition of COPD, as noted in the 
2006 update of the Global Initiative for Obstructive Lung 

Disease (GOLD) guidelines, is that COPD is “a 
preventable and treatable disease with some signifi cant 
extrapulmonary eff ects that may contribute to the severity 
in individual patients. Its pulmonary component is 
characterised by airfl ow limitation that is not fully 
reversible. The airfl ow limitation is usually progressive 
and associated with an abnormal infl ammatory response 
of the lungs to noxious particles or gases.”4 Some of the 
key components of this defi nition, which are similar to 
those in the defi nition adopted by the American Thoracic 
Society and European Respiratory Society,5 are described 
below.

First, COPD is a preventable disease. Primary, secondary, 
and tertiary prevention strategies exist for COPD. These 
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Search strategy and selection criteria

The material covered in this Review is based on an extensive 
literature search and participation in expert meetings during 
the writing and updating of guidelines for the treatment of 
chronic obstructive pulmonary disease, along with many 
years of research in the area. We did a systematic Medline  
search for articles in English or with English abstracts with 
the keywords: “COPD” or “emphysema” or “chronic 
bronchitis” AND “prevalence” or “burden” or “risk factors” or 
“cost” or “morbidity” or “mortality”; up to April, 2007. We 
were especially interested in reports published within the 
past 6 years.

Suggestive features

COPD Onset in midlife
Slowly progressive symptoms
Tobacco smoking history

Asthma Onset early in childhood
Variable symptoms
History of allergy

Congestive heart 
failure

Basilar crackles on auscultation
Dilated heart on chest radiograph
Restriction on spirometry

Bronchiectasis Large volumes of purulent sputum
Radiograph shows bronchial dilatation or wall 
thickening

Tuberculosis Classic radiographic fi ndings
High local prevalence
Microbiological confi rmation

Obliterative 
bronchiolitis

Onset in young age and non-smokers
History of fume exposure or rheumatoid arthritis
CT scan shows hypodense areas on expiration

Diff use 
panbronchiolitis

Patients typically male non-smokers
History of chronic sinusitis
CT scan shows diff use centrilobular nodular opacities 
and hyperinfl ation

The features noted here tend to be characteristic of the respective diseases but do 
not occur in every case. Furthermore, there could be overlap between two or more 
categories, and diseases might coexist. Table modifi ed from the GOLD guidelines,4 
with permission.

Table 1: Diff erential diagnosis of COPD
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range from increasing smoking cessation and adequate 
treatment of asthma (primary)6,7 to early detection of 
disease and subsequent modifi cation of risk factor 
exposure (secondary)8 to prevention of complications in 
patients with established disease (tertiary).9.10

Second, COPD is a treatable disorder. Treatment of 
stable COPD and exacerbations are the subject of other 
Reviews to be published in The Lancet.11,12

Third, extrapulmonary eff ects are seen frequently in 
patients with COPD and some of these other diseases are 
probably related to the respiratory disorder. These include 
muscle wasting,13 cardiovascular disease,14 depression,15 
reduced fat free mass, osteopenia, and chronic 
infections.4,16

Fourth, individuals with similar smoking and exposure 
histories can vary a great deal in the severity of their 
disease and response to intervention.17,18 Interventions 
should be tailored to the individual, with recognition that 
the disease process we call COPD has many diff erent 
phenotypes (see Disease classifi cation section). Use of 
lung function to characterise severity is, currently, the 
best system available to clinicians, but it clearly falls well 
short of being ideal.

Fifth, the airfl ow limitation or obstruction that happens 
in COPD is caused by a mixture of small airway disease, 
parenchymal destruction (emphysema), and, in many 
cases, increased airways responsiveness (asthma).4,6 These 
fi ndings tend to worsen with age but are also aff ected by 
exacerbations or other events marked by an acute 
worsening.19

Sixth, COPD is not fully reversible: the obstruction 
noted does not revert either in response to bronchodilators, 
anti-infl ammatory treatment, or spontaneously.4 This lack 
of full reversibility is a means of trying to distinguish 
COPD and asthma, although many patients have features 
of both.20

The fi nal key component of this COPD defi nition 
relates to the infl ammation present in the lung. Although 
the defi nition states that this eff ect is in response to 
noxious particles or gases, such as those in tobacco 
smoke, there is also some evidence that infections can 
have an important role in the presence of chronic 
infl ammation in the lung.21 

Disease classifi cation 
COPD can be classifi ed with respect to both phenotype 
and disease severity. It is a heterogeneous disease process 
that varies greatly from person to person with respect to 
lung pathology, natural history of disease, and comorbidity. 
A result of this heterogeneity is that diff erent researchers 
have championed alternative hypotheses about COPD 
development over the past four decades: the British 
hypothesis stated that the presence of cough and sputum 
was the key factor in COPD,22 and the Dutch hypothesis 
pointed to the presence of increased airways 
responsiveness.23 Less widely known hypotheses stressed 
the part of genetic factors (the Swedish hypothesis)24 and 
the role of impaired repair processes in the development 
of emphysema (the American hypothesis).25 All these 
hypotheses probably have elements of truth since COPD 
is a classic gene-by-environment disease with various 
manifestations that include increased airways reactivity, a 
characteristic response to infections, abnormal cellular 
repair, and development of complications or comorbid 
disorders. 

Classifi cation based on post bronchodilator 
lung function

GOLD 1 (mild) FEV₁/FVC <0·70 and FEV₁ ≥80% predicted

GOLD 2 (moderate) FEV₁/FVC <0·70 and 80% >FEV₁ ≥50% predicted

GOLD 3 (severe) FEV₁/FVC <0·70 and 50% >FEV₁ ≥30% predicted

GOLD 4 (very severe) FEV₁/FVC <0·70 and FEV₁ <30% predicted or FEV₁ 
<50% predicted plus chronic respiratory failure

People with an FEV₁/FVC≥0·70 and respiratory symptoms of chronic cough and 
sputum production are no longer included as a COPD stage (formerly GOLD stage 
0). Patients with an FEV₁/FVC≥0·70 but an FVC<80% predicted meet spirometric 
criteria for a restrictive process. Although this is not regarded as COPD, patients 
might present with several symptoms similar to those seen in COPD, and these 
patients have an increased risk of death.

Table 2: Classifi cation of COPD severity according to the 2006 revision of 
the GOLD criteria4
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Figure 1: Kaplan-Meier survival curves for patients in the Atherosclerosis Risk in Communities Study, 
stratifi ed by level of lung function impairment
Reprinted from reference 33, with permission of Elsevier. Lung function strata are defi ned in table 2.
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Table 1 lists the key diseases to be considered in the 
diff erential diagnosis of COPD. However, these diseases 
can coexist with COPD and contribute to disease 
prevalence or severity. For example, results of the Burden 
of Lung Disease (BOLD) study—a multinational 
investigation of the prevalence of COPD using a standard 
methodology and reported in this issue of The Lancet, 
show that one of the highest prevalences of COPD was 
recorded in South Africa, a country that also has a high 
prevalence of tuberculosis.26 Asthma can coexist with 
COPD in clinical settings and is a risk factor for 
development of COPD.27 Another example of disease 
overlap can be noted in the cluster of cases of so-called 
popcorn workers’ lung, which is related to diacetyl 
exposure, in which aff ected individuals were diagnosed 
with COPD and, in fact, would meet criteria for COPD 
diagnosis.28 

Table 2 shows classifi cation of disease severity, according 
to the current GOLD criteria.4 Classifi cation should be 
done on post-bronchodilator lung function, although in 
many epidemiological studies, prebronchodilator lung 
function has been used, which can overestimate the 
presence of airfl ow obstruction by up to 50%.29,30 Missing 
from the 2006 GOLD guidelines is what was previously 
called GOLD stage 0, consisting of patients with normal 
lung function but presence of chronic respiratory 
symptoms. Also omitted from the GOLD classifi cation are 
individuals with so-called restrictive spirometry—ie, an 
FEV1/FVC ratio (forced expiratory volume in 1 s/forced 
vital capacity) of at least 0·70 but an FVC of less than 
80% of the predicted value. Some would argue that this 
group of individuals have airfl ow limitation in the absence 
of airways obstruction31 and that this pattern can be seen in 
many patients who have a clinical COPD diagnosis.32 Lung 
function impairment is a strong predictor of mortality 
(fi gure 1). Although simple, use of lung function alone to 
classify disease severity does not capture the multi-
dimensional component of COPD. Celli and colleagues 
showed that by incorporating the measures of body-mass 
index, lung function, dyspnoea score, and exercise level (as 
measured with a 6-min walk test) into a common index 
(BODE index) the ability to predict mortality was enhanced 
(fi gure 2).17

Risk factors
Risk for COPD is related to an interaction between 
genetic factors and many diff erent environmental 
exposures, which could also be aff ected by comorbid 
disease. Risk factors for the disease are described below.

Genetic factors
The best known genetic factor linked to COPD is a 
defi ciency of the serine protease α1 antitrypsin, which 
arises in 1–3% of patients with COPD.24 Having low 
concentrations of this enzyme, particularly in 
combination with smoking or other exposures, increases 
the risk of panlobular emphysema.24

As noted in fi gure 3, parental lung function is related 
to lung function in off spring but in a very complex way. 
Of children whose parents were both in the lowest 
quintile of lung function, 37% were in the lowest quintile 
of function when compared with their peers (red part of 
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Figure 2: Kaplan-Meier survival curves for four quartiles of the body-mass index, degree of airfl ow obstruction 
and dyspnoea, and exercise capacity (BODE) index
Quartile 1 is a score of 0–2, quartile 2 is a score of 3–4, quartile 3 is a score of 5–6, and quartile 4 is a score of 7–10. 
Reprinted from reference 17, with permission of the Massachusetts Medical Society.
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Figure 3: Familial aggregation of FEV1

Family descriptions are based on combinations of maternal and paternal FEV1 values in the highest (H=blue), 
middle three (M=white), and lowest (L=red) quintiles of the distributions of age-specifi c and sex-specifi c z-scores. 
Numbers above every column are people in every group. Data taken from the Renfrew and Paisley (MIDSPAN) 
study and reprinted from reference 34, with permission of European Respiratory Society Journals. 
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lower left corner of graph). Conversely, of children with 
both parents in the highest quintile of lung function, 
41% were in the highest quintile of function when 
compared with their peers (blue part of upper right 
corner of graph).

Several genes have been implicated in COPD, including   
those coding transforming growth factor β1,35 tumour 
necrosis factor α,36 and microsomal epoxide hydrolase 1.37 
To date, however, work done to examine specifi c 
polymorphisms in these genes for the development of 
disease has been, at best, inconsistent. 

Tobacco smoke
Worldwide, tobacco smoke remains the most important 
cause of COPD. WHO estimates that in high-income 
countries, 73% of COPD mortality is related to smoking, 
with 40% related to smoking in nations of low and middle 
income.1 This relation is aff ected highly by genes, because 
not all smokers go on to develop COPD. Lately, however, 
a much higher proportion of smokers—perhaps as much 
as 50%—have been noted to develop COPD.34,38,39 
Furthermore, smoking during pregnancy can negatively 
aff ect fetal lung growth and result in development of 
lung disease.40 Smoking of marijuana has been linked to 
respiratory symptoms but not conclusively to development 
of COPD.41,42

Occupational dust, vapours, and fumes
Exposure to various dusts, chemicals, vapours, and fumes 
in the workplace is a factor for many people with COPD. 
In one report, estimates showed that 19·2% of COPD 
cases in the USA were attributable to work exposures, 
with this proportion being 31·1% in never-smokers.43 In 
countries of low and middle income, where occupational 
exposures to dust and fumes could be greater than in 
high-income nations because of less stringent laws, work 
exposures can assume high importance as a risk factor. 
Data of another study showed that people who reported a 
diagnosis of COPD or chronic bronchitis were twice as 
likely to recall previous worksite exposures to gases, 
dusts, vapours, or fumes.44

Indoor air pollutants 
Globally, the most important risk factor for development 
of COPD might be exposure to biomass fuels such as 
coal, straw, animal dung, crop residues, and wood, which 
are used to heat and cook in poorly ventilated homes. 
WHO estimates that, in countries of low and middle 
income, 35% of people with COPD developed the 
disorder after exposure to indoor smoke from biomass 
fuels.1 Furthermore, WHO suggests that 36% of mortality 
from lower respiratory disease is also related to indoor 
smoke exposure.1 Findings of a report from China 
showed that COPD prevalence in never-smoking women 
is two to three times higher in a rural area where women 
are exposed to biomass smoke compared with urban 
women without this exposure.45 Second-hand smoke, 

which is another form of biomass smoke, has been linked 
to respiratory symptoms but not to development of 
COPD.46

Outdoor air pollutants 
The risk attributable to outdoor pollutants in development 
of COPD is much smaller than that for indoor air 
pollutants. WHO estimates that urban air pollution 
causes 1% of COPD cases in high-income countries and 
2% in nations of low and middle income.1 Air pollution is 
also linked to lower respiratory infections and acute 
cardiopulmonary events, which are also important in 
both the development and progression of COPD.

Ageing
COPD prevalence, morbidity, and mortality increase with 
age. Lung function, which reaches its peak level in young 
adults, starts to decline in the third and fourth decades of 
life.47 Although this diminished function is judged 
normal, some researchers have reported that elderly 
people with high levels of lung function live longer than 
do those with low levels of lung function.48 One reason 
for the increasing prevalence of COPD in recent years is 
the changing demographic of the world’s population, 
attributable to good nutrition and elimination or 
reduction of some childhood infectious diseases and 
falling mortality rates from diseases that kill young 
people, such as cardiac disease and acute infections. The 
result is that a larger proportion of the world’s population 
is living longer and is at risk for chronic medical 
disorders, such as COPD.49

Infections 
Infections have an important role in both development 
and progression of COPD. Exposure to infection in early 
life could predispose an individual to bronchiectesis or 
changes in airway responsiveness. Most COPD 
exacerbations are related to bacterial or viral infections 
and are the subject of a separate Review in this issue of 
The Lancet.12

Asthma
According to the Dutch hypothesis, increased bronchial 
responsiveness, a hallmark of asthma, leads to 
development of COPD, although this topic remains 
controversial. Findings of cross-sectional studies have 
shown a large overlap of up to 30% between people who 
have a clinical diagnosis of COPD and asthma.50 Other 
work has shown that people with asthma, especially if 
they are smokers, can lose lung function more rapidly 
than individuals without asthma.27

Gender 
The role of gender in development and progression of 
COPD is controversial and has been the topic of a great 
deal of research.51 Historically, COPD has been far more 
frequent in men than in women, related to patterns of 
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smoking and occupational exposures.52,53 Lately, however, 
COPD prevalence seems to be becoming equal in men 
and women from high-income countries in which 
smoking habits are similar between the sexes. Whether 
women are more susceptible to development of COPD 
than men, given equal exposures, continues to be a topic 
of investigation, but some evidence lends support to this 
hypothesis.26,54 This question is important since women 
in countries of low and middle income have, historically, 
had a low prevalence of smoking but are increasingly 
targeted by advertising to increase their use of cigarettes. 

Socioeconomic and related factors 
Poor populations tend to have a higher risk of developing 
COPD and its complications than their wealthier 
counterparts.55–57 However, poverty is regarded as a 
surrogate measure for many factors that subsequently 
increase the risk of COPD, such as poor nutritional 
status, crowding, exposure to pollutants including high 
work exposures and high smoking rates (in countries of 
low and middle income), poor access to health care, and 
early respiratory infections.55–57

Prevalence estimates
Two reviews have been published58,59 in which the 
prevalence of COPD was noted to be highly variable, 
probably because of diff erences in methods for 
establishment of disease prevalence. Figure 4 shows the 
fi ndings from the 12 sites of the BOLD study26 and the 
fi ve sites in the Latin American Project for the 
Investigation of Obstructive Lung Disease (PLATINO) 
study.60 These estimates, even with identical 
methodologies, show a large amount of variability. For 
example, in the BOLD study,26 GOLD stage II COPD in 
women ranged from 5·1% in Guangzhou, China, to 
16·7% in Cape Town, South Africa, and in men it ranged 
from 8·5% in Reykjavik, Iceland, to 22·2% in Cape Town, 
South Africa (fi gure 4). In both the BOLD and PLATINO 
studies, post-bronchodilator lung function was used to 
obtain estimates of disease burden. Other re search ers, as 
noted above, have shown that disease preva    lence after use 
of a bronchodilator could be 5–50% lower than the 
prebron cho dila tor preva lence.29,30 Whereas 
post-bronchodilator lung function is the standard 
according to current GOLD guidelines, most studies in 
which health eff ects and outcomes related to lung 
function impairment are examined have used 
prebronchodilator measurements.48,61 Moreover, we do 
not know whether post-bronchodilator lung function is 
better or worse at predicting mortality and other adverse 
outcomes. Finally, in studies that look at prebroncho dila-
tor and post-bronchodilator lung function, the process by 
which individuals actually increase their FEV1/FVC is not 
well-defi ned—ie, small increases in FEV1 versus small 
decreases in FVC, or both. Additional understanding of 
how the FEV₁/FVC increases in response to a 
bronchodilator is needed to accurately classify patients. 

Morbidity and mortality
Additional measures of the burden of COPD, such as 
morbidity, mortality, and costs, present challenges similar 
to those seen in attempting to measure disease 
prevalence. Table 3 shows WHO estimates of deaths and 
disability-adjusted life years attributable to COPD for the 
world’s 25 most populous nations.1 This table highlights 
some of the diffi  culties with these other measures of 
COPD. For example, the estimated COPD death rate in 
Japan of 4·4/100 000 is nearly 30 times lower than that in 
China (130·5/100 000). Findings of an epidemiological 
study of COPD in Japan, however, showed that 16·4% of 
men and 5·0% of women aged 40 years and older had 
disease of GOLD stage I or higher,62 which is similar to 
the 15·3% of men and 7·6% of women with a similar 
COPD stage in the Guangzhou study reported in the 
BOLD study.26 The diff erence between Japan and China 
in mortality rates versus the similarity in prevalence 
suggests that other factors might aff ect how disease is 
diagnosed and cause of death is attributed between 
countries. 

We also know that patients with COPD typically have 
comorbid diseases, such as muscle wasting, cardiovascular 
disease, depression, reduced fat-free mass, osteopenia, 
and chronic infections.63 These disorders contribute to a 
high disease burden and early mortality in patients with 
COPD. As fi gure 1 shows, people with moderate and 
severe COPD die more quickly than do those with normal 
lung function.33 Deaths in individuals with COPD, 
however, are frequently attributed to a cause other than 
COPD. For example, in a large prospective cohort from 
the USA of deaths in people with GOLD stage III or IV 
disease, 31·5% were recorded as a respiratory cause, 
23·9% were due to lung cancer, 13·0% were due to 
cardiovascular disease, and 31·5% were from other 
causes.33 Of those with GOLD stage II disease at baseline, 
only 3·5% of deaths were attributed to respiratory causes. 
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Figure 4: Estimated prevalence of GOLD stage 2 or higher COPD 
Data taken from the PLATINO study60 and the BOLD project.26 Estimates are for small regions of the listed countries 
and do not necessarily represent national prevalence estimates.
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These data suggest that COPD might be underappreciated 
as a contributor to mortality, particularly when it could be 
an important comorbid disorder that leads to development 
of a lethal disease, such as lung cancer or stroke.

A similar diffi  culty in underestimating the negative 
eff ects of disease is seen when looking at admissions for 
COPD, which are the largest contributor to the direct 
medical costs of the disease in the USA and many 
high-income countries.64 From 1979 to 2001, in the USA, 
COPD was the primary reason for hospital discharge 
9·8 million times and a secondary reason for discharge 
an additional 37·5 million times.65 In this study, COPD as 
a primary or secondary cause of admission was associated 
with a higher mortality and more comorbid disease when 
compared with admission without COPD mentioned.65 
These data also suggest that the role of COPD as a 
contributor to admissions and their high costs might also 
be underappreciated.

Estimating the costs of COPD is similarly challenging, 
related to some of the diffi  culties noted above, such as 
under-diagnosis and presence of comorbid disease. 
Many diff erent methodologies are used to estimate costs 
of chronic diseases such as COPD. There are direct costs 
of health-care services (ie, admissions, medications, 
durable medical equipment) and indirect costs (ie, lost 
work and productivity, premature death) that can be 
included in total costs. Furthermore, one can look at 
either attributable costs (ie, costs related specifi cally to 
COPD) or excess costs (additional costs of treatment in 
COPD vs non-COPD patients for both COPD and 
non-COPD illnesses). 

In a review of annual direct medical costs of COPD in 
the USA, in 2005, the cost per patient was estimated at 
US$2700–5900 for attributable costs to US$6100–6600 
for excess costs (fi gure 5).64 In 2003, the US National 
Heart, Lung, and Blood Institute estimated that total 
costs (direct and indirect) of COPD were US$32·1 billion, 
with direct costs of US$18·0 billion.66 Globally, costs vary 
between countries that have reported them (table 4), 
although more severe disease consistently incurs more 
costs than less severe disease.67–69,72

Another means of measuring costs is to ascertain how 
expensive a specifi c intervention would be per 
quality-adjusted life year of improvement. Using this 
approach, WHO estimates that costs per quality-adjusted 
life year for COPD range from US$6700–8900 for inhaled 
ipratropium to US$13 400 for inhaled corticosteroids to 
US$238 200 for lung transplantation.1 Although one 
would expect smoking cessation to also be very cost 
eff ective, this invention has not been assessed with 
respect to quality-adjusted life years for COPD.

Future trends
When Calverley and Walker reviewed COPD in 2003 
they made some predictions about progress in disease.2 
With respect to pathogenesis, they forecast that there 
would be greater phenotypic characterisation of COPD, 
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Figure 5: Estimates of costs of COPD in patients in the USA 
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Age-adjusted 
deaths/100 000

Age-adjusted 
DALYs/100 000

Japan 4·4 120

France 12·0 270

Germany 12·5 291

Italy 13·7 191

Russian Federation 16·2 242

UK 23·1 442

Iran (Islamic Republic of) 26·3 395

Philippines 26·7 282

Mexico 26·8 247

USA 27·2 426

Ukraine 31·6 477

Egypt 35·9 302

Turkey 40·3 521

Brazil 42·2 504

Thailand 48·0 245

Congo 49·4 297

Nigeria 49·4 296

Ethiopia 55·4 330

Myanmar 56·4 570

Indonesia 58·4 613

Bangladesh 66·4 559

Pakistan 71·1 584

India 73·2 667

Vietnam 86·4 488

China 130·5 622

Table 3: Estimates of deaths and disability-adjusted life years (DALYs) 
due to COPD for the 25 most populous nations in the world1
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identifi cation of candidate susceptibility genes, 
clarifi cation of the basis of steroid resistance, and 
enhanced animal models of the disease. With respect to 
clinical characteristics, they predicted that there would 
be better methods of detecting fl ow limitation and 
staging systems that go beyond lung function 
measurement. For treatment, which is the focus of 
another Review in this issue of The Lancet,11 they 
suggested several potential advances, such as enhanced 
smoking cessation treatments, better antioxidant 
treatments, biological agents targeting specifi c cytokines, 
and development of interventions to mechanically 
decrease lung hyperinfl ation. Some of their predictions 
have been partly realised, such as the development of the 
BODE index to predict COPD mortality,17 greater 
understanding of the role of infl ammation in disease,21 
and enhanced understanding of mechanisms of steroid 
resistance.73 We still, however, have many important 
questions, which will provide the basis for future 
research in COPD.

Projections for COPD prove challenging and can 
diff er between high-income countries and those of low 
or medium income. In general, the disease is associated 
strongly with ageing and factors that allow people to 
survive into old age, such as enhanced interventions for 
acute cardiovascular disease, and acute infections, will 
result in higher COPD prevalence, morbidity, and 
mortality. Although smoking is a strong risk factor for 
COPD, the relation between changing smoking 
prevalence in a population and disease outcomes is 
complex. For example, in the USA, smoking prevalence 
in men has been falling since the mid 1960s whereas 
COPD mortality has been increasing.52 This occurrence 
is probably related to several factors, such as acute 
mortality from cardiac events being much higher in 
current smokers with a rapid decrease in risk after 
smoking cessation. Conversely, in populations in which 
smoking is increasing, there could be a time lag of 
many years before smoking-related COPD becomes 
apparent. 

Occupational and environmental exposures are, in 
general, more frequent in countries of low and middle 
income than in those with high income. With the 
development and dissemination of better stoves and 

heating devices, these exposures should diminish with 
time. Similarly, prevalence of early respiratory infections 
and tuberculosis and malnutrition, which are all more 
typical in nations of low and middle income, hopefully 
will also decrease over time. 

With the ageing of the global population, COPD is one of 
several chronic diseases that will continue to become more 
frequent. Such disorders will be best managed in an 
integrated and comprehensive way, with careful attention 
to prevention and cost-eff ectiveness of interventions.1,74,75

Conclusion
Our knowledge of COPD has grown over the past few 
years. Additional questions are raised by this new 
knowledge, which are discussed here. One of the biggest 
advances in COPD is greater understanding of disease 
burden in diff erent countries and cultures. Publication of 
data from the PLATINO60 and BOLD26 studies is vital to 
establish how important COPD is, particularly in view of 
the disease’s consistent underdiagnosis at sites where it 
has been investigated.76–78 Other relevant components of 
disease burden relate to costs of treatment and disability 
associated with COPD. Why are there such striking 
diff erences between COPD prevalence in various 
countries even when using identical detection methods? 
Should we be talking about COPD phenotypes when we 
describe the prevalence of disease? Is so-called 
undiagnosed COPD clinically important and a predictor 
of bad outcomes? Does our current methodology fully 
capture the costs associated with COPD?

A second major advance in COPD over the past few 
years relates to the systemic nature of the disease process, 
with some of the most important eff ects arising in organs 
outside the respiratory system.79,80 What is a comorbid 
disease and what is a complication of COPD? Should 
comorbidity be part of the disease severity classifi cation 
scheme? Should early treatment of COPD focus on 
prevention of comorbid disease? Should we be using the 
term polymorbid to indicate that many disease processes 
happen simultaneously?

In looking to the future, one cannot ignore the changing 
demographics of the world’s population and the reality 
that COPD is a disease of ageing. Furthermore, if every 
smoker in the world were to stop smoking today, the rates 
of COPD would probably continue to increase for the next 
20 years.81,82 Are primary, secondary, and tertiary 
intervention strategies available that are low-cost, eff ective, 
and amenable to implementation in all parts of the world? 
After people have stopped smoking, are there additional 
means of preventing disease progression? Does early 
detection of disease with spirometry result in enhanced 
outcomes? Is the loss of lung function with ageing truly 
inevitable?

COPD remains an important disease globally. Our 
greater understanding of disease pathogenesis, prognosis, 
and treatment should result in better outcomes for many 
of our patients.

Country Cost (per patient per year)

Hilleman67 USA Stage I $1681
Stage II $5037
Stage III $10812

Dal Negro68 Italy Stage I €151
Stage II €3001
Stage III €3912

Miravitlles71 Spain Stage I €1185
Stage II €1640
Stage III €2333

Masa69 Spain Stages I–III €909

Table 4: Estimates of direct costs of COPD in diff erent countries70
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