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Abstract

The Global initiative for chronic Obstructive Lung Disease (GOLD) Strategy is a valuable tool for clinicians in the
diagnosis and management of patients with established chronic obstructive pulmonary disease (COPD). However,
there are no recommendations for the evaluation of individuals, exposed to risk factors, who are most likely to
develop COPD. Consequently, it is necessary to consider all of the factors that may play a role in the pathogenesis
of COPD: genetic factors, gender, socioeconomic status, disadvantageous factors in childhood, lung diseases and
exposure to risk factors such as smoking, biomass fuel smoke, occupational hazards and air pollution. Along with
the clinical assessment, periodic spirometry should be performed to evaluate lung function and make possible
early detection of individuals who will develop the disease through the rate of forced expiratory volume in 1 second
(FEV1) decline. The first spirometry, periodicity, and clinically significant decline in FEV1 will encompass the
cornerstones of clinical follow up. This approach allows the implementation of important interventions in order
to help individuals to cease contact with risk factors and prevent progressive respiratory impairment with the
consequent deterioration of quality of life and increased morbidity and mortality.
Abbreviations: Global initiative for chronic Obstructive Lung Disease, GOLD; chronic obstructive pulmonary disease, COPD; forced
expiratory volume in 1 second, FEV1; forced vital capacity, FVC; leukotriene B4, LTB4; interleukin, IL; glutathione-s-transferase, GST;
transforming growth factor beta, TGFβ; tumor necrosis factor alpha, TNFα; superoxide dismutase-3, SOD3; COPD Genetic Epidemiologist,
COPDGene; nicotinic acetylcholine receptors, CHRNA; neural cell adhesion molecule 1, NCAM1; testis expressed 41/poly (A) binding
protein, cytoplasmic 1 pseudogene 2, TEX41/PABPC1P2; dynein axonemal heavy chain 8, DNAH8; nucleolar protein 4-like, NOL4L;
lipid phosphate phosphatase-related protein type 5, LPPR5; nephronectin, NPNT; tet methylcytosine dioxygenase 2, TET2; Major
histocompatibility complex, class II, DQ beta 1/ major histocompatibility complex, class II, DQ alpha 2, HLA-DQB1/HLA-DQA2; KAT8
regulatory NSL complex subunit 1, KANSL1; tRNA splicing endonuclease subunit 54, TSEN54; single nucleotide polymorphisms, SNPs;
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Introduction
Chronic obstructive pulmonary disease (COPD) is a
progressive inflammatory disease with a high morbidity
and mortality, as well as a large economic and social
burden throughout the world.1,2 Smoking is the main
risk factor, although the use of biomass fuel, air pollution
and population ageing also play an important role in the
development of the disease.3-5
The Global initiative for chronic Obstructive Lung
Disease (GOLD) Strategy was introduced in 2001
in order to increase awareness and reduce morbidity
and mortality, improving preventive strategies and
the management of patients with COPD.6 In the
first publication, the classification of COPD severity
encompassed: Stage 0: patients at risk (normal
spirometry with chronic symptoms); Stage I: mild COPD
(forced expiratory volume in 1 second [FEV1]/forced
vital capacity [FVC] <0.70, FEV1> 80% predictive
with or without chronic symptoms); Stage II: moderate
COPD (IIA: FEV1/FVC <0.70, FEV1 50-80% predictive
and IIB: FEV1/FVC <0.70, FEV1 30-50% predictive, in
both cases with or without chronic symptoms); Stage
III: severe COPD (FEV1/FVC <0.70, FEV1 <30%
predictive or the presence of respiratory failure or signs
of right heart failure). In the 2006 update, Stage 0, the
presence of symptoms and right heart failure were
suppressed, shifting Stage II to Stage I, Stage IIA to
Stage II, Stage IIB to Stage III and Stage III to Stage
IV.7 While in the following updates, including the last
update in April 2015,8 there is a brief recommendation
for smoking cessation under the chapter “Therapeutic
Options,” there are no recommendations for patients
exposed to risk factors, symptoms like cough and
sputum production, and no recommendation for those
who have a decline in lung function without fulfilling
GOLD criteria for airway obstruction and COPD. Also,
there are no considerations about what population
is more likely to develop COPD, how often these
individuals should be tested with spirometry, and what
criteria we should use to define a patient with abnormal
lung function decline. The GOLD strategy does not
emphasize screening of patients exposed to risk factors
who also have enhancing factors, are more likely to
develop COPD, and in whom we should make an effort
to implement specific interventions to avoid irreversible

lung damage.
Hence, in the evaluation of individuals at risk for
COPD we should assess: 1) risk factors (mainly
tobacco), 2) enhancing factors that place individuals
in a group where COPD is more likely to occur, and 3)
lung growth, ageing and lung function decline. Thus,
apart from risk factors, other elements should be taken
into account in the clinical setting which, if present,
configure important factors that make individuals more
susceptible to COPD. Finally, lung growth, ageing and
lung function decline must be addressed in order to
determine normal and abnormal FEV1 decline that will
identify individuals with higher chances of developing
COPD.

Risk Factors
Tobacco and Other Inhalants
The GOLD 2015 guidelines state that “COPD, a common
preventable and treatable disease, is characterized
by airflow limitation that is usually progressive and
associated with an enhanced chronic inflammatory
response in the airways and the lung to noxious particles
or gases.”8
Smoking is the most important risk factor for the
development of COPD.9-12 Nicotine is a potent,
addictive alkaloid inhaled when smoking tobacco
and reaches the nervous system within a few seconds
stimulating nicotinic receptors of acetylcholine
generating addiction through complex mechanisms.13
Approximately 15% of smokers develop COPD14 so it
is clear that there are many other factors that contribute
to the presence of the disease. However, multiple studies
demonstrate that more than 15% of smokers will
develop chronic airway obstruction with COPD criteria,
with a range of 25%-50%.15-17 Second hand smoke,
i.e., ambient cigarette smoke inhaled by non-smokers,
represents another important risk factor.18,19
Macrophages may be activated by cigarette smoke
and other irritants to release neutrophil-chemotactic
factors, such as leukotriene B4 (LTB4) and interleukin
(IL)-8. Neutrophils and macrophages release multiple
proteinases that break down connective tissue in
the lung parenchyma resulting in emphysema, and
stimulate mucus secretion.20
While the use of tobacco is responsible for most
cases of COPD, there are other inhalational agents
responsible for the development of this disease like
biomass fuel smoke, still used in developing countries
and estimated to affect 3 billion people worldwide.3,4,21
Also, occupational exposure to dust, fumes and
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smoke are related to the increased prevalence of
chronic symptoms, accelerated decline in FEV1 and
establishment of COPD (Table 1).22-25

Enhancing Factors
Even though inhaled substances are the most
identifiable risk factors for the development of COPD,
there are other factors that, when present in an

race and ethnicity play an equally important role. This
was demonstrated by the COPD Genetic Epidemiology
(COPDGene) study where 42% of African-Americans
developed early (<55 years) and severe COPD (FEV1
<50% predictive) compared with 14% of non-Hispanic
whites.34 In a cohort of smokers and former smokers of
New Mexico it was found that Hispanic ethnicity and
those with Native American ancestors had a lower risk

individual exposed to risk factors, make COPD more
likely to occur. These enhancing factors could be listed
as predisposing factors, childhood disadvantage factors
and lung conditions (Table 2). In the evaluation of
individuals exposed to risk factors, enhancing factors
should always be assessed in order to have an integrative
view of the patient and detect potential cases at higher
risk for COPD.
Predisposing Factors
Genetic Risks
Genetics is an important factor in the development
of COPD.26 There is a close relationship between
alpha-1 antitrypsin deficiency and COPD as it is a
known abnormality that gives support to the theory
of loss of the proteinase/antiproteinase balance,
especially in the variant homozygous for the Z allele
(PiZZ).27-29 Familial cases suggest that hereditary
factors play an important role in the development of
COPD.30,31 Of the many genetic changes described
as associated with the development of the disease, only
4 genetic variants are significantly associated with its
pathogenesis: glutathione-S-transferase (GST) M1 null
variant, rs1800470 in transforming growth factor beta
1 (TGFβ1), rs1800629 in tumor necrosis factor alpha
(TNFα), and rs1799896 in superoxide dismutase-3
(SOD3).32,33 For this reason, it is not surprising that
For personal use only. Permission required for all other uses.
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of developing COPD.35
Recently, the genetic study done by the United
Kingdom Biobank Lung Exome Variant Evaluation
confirmed the strong association with the nicotinic
acetylcholine receptors CHRNA3 and CHRNA5 at
the 15q25 locus, and discovered 5 novel regions of
association in or near neural cell adhesion molecule
1 (NCAM1), testis expressed 41/poly (A) binding
protein, cytoplasmic 1 pseudogene 2 (TEX41/
PABPC1P2), dynein axonemal heavy chain 8
(DNAH8), nucleolar protein 4-like (NOL4L), and lipid
phosphate phosphatase-related protein type 5 (LPPR5)
implicated in nicotine addiction.36 The investigators
also discovered 5 new genetic loci of lung function:
nephronectin (NPNT), tet methylcytosine dioxygenase
2 (TET2), major histocompatibility complex, class II, DQ
beta 1/ major histocompatibility complex, class II, DQ
alpha 2 (HLA-DQB1/HLA-DQA2), KAT8 regulatory
NSL complex subunit 1 (KANSL1), and tRNA splicing
endonuclease subunit 54 (TSEN54). The lead single
nucleotide polymorphisms (SNPs) at these loci were
more strongly associated with low FEV1 in never smokers
than in heavy smokers, and were also associated with
COPD, which would explain the different trajectories in
lung function decline in the pathogenesis of COPD.36
In a recent work by Cho et al, a genome-wide
association study was performed on quantitative
emphysema and airway imaging phenotypes in the
COPDGene, ECLIPSE, NETT and GenKOLS studies
and on percentage gas trapping in COPDGene.
Significant genome-wide associations with loci
previously linked to COPD or airflow limitation were
identified, including 15q25, hedgehog interacting
protein (HHIP), and advanced glycoslation end productspecific receptor (AGER) loci. The study also describes
a genome-wide association with emphysema and
variants near SERPINA10. One of the most important
associations with emphysema was a novel locus located
in the gene DLC1 (deleted in liver cancer 1), highly
expressed in the lungs.37
Although the advances in genetics and serum markers
for COPD38-40 are important steps forward in better
understanding the disease, these measurements may
still not be available in clinical practice for routine study
of patients at risk for COPD. As genetic factors are better
understood and test panels are widely available, it may
become invaluable information in the future evaluation
of individuals at risk for COPD.

Gender
While it is very difficult to compare the decline in lung
function between men and women because of bias,
there is increasing evidence that women are more
likely to develop COPD.41 In a meta-analysis of 55,079
individuals assessed at least twice with spirometry, it
was observed that women who smoked had a more rapid
decline in lung function between 45 to 50 years of age
compared with men smokers.42 Experimental studies
indicate that estrogen may account for the increased
susceptibility of women through an effect on TGFβ
release in small airways leading to fibrosis.43,44
Leptin, a pro-inflammatory adipokine that affects
innate and adaptive immunity, is a protein synthesized
and secreted by white adipose tissue. Systemic leptin
is increased in COPD patients, particularly in women.
Leptin, expressed in bronchial epithelial cells, type II
pneumocytes and macrophages, differentially increases
T helper (Th) 1 cytokine production, suppresses Th2
cytokine production, and increases the release of
vascular endothelial growth factor (VEGF). Systemic
and airway leptin concentrations may be associated
with greater odds of COPD prevalence, particularly
among women, and reflect greater airway inflammation
and disease severity.45 In a study investigating sexrelated differences in adipokines in relation to systemic
inflammatory biomarkers in stable COPD patients and
body mass index-matched controls, COPD patients
were characterized by systemic inflammation, and
leptin secretion increased with increasing fat mass,
especially in women COPD patients in whom leptin and
C-reactive protein were significantly correlated.46 On
the other hand, estrogens and progesterone in young
women have an alveolar-maintaining effect, and perhaps
alveolar-regenerating ability of ovarian hormones.
Menopause, which is age related, is an important cause
of accelerated alveolar and lung function loss.47
Socioeconomic Status
Socioeconomic status (SES), and therefore the
level of education, are particularly important in the
development of and increased mortality from COPD
and is the second most important risk factor after
smoking.48,49 In a study of 410 non-smoking men it
was reported that the difference in FEV1 between the
lowest and highest social class was 400ml in favor of
the latter.50 In a Belgian study of 59,562 individuals, a
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low level of education (as surrogate for SES) was a clear
risk factor for the presence of COPD.51 This factor is
intrinsically related to other risk factors listed in the
following sections as abnormal intrauterine growth and
low birth weight, nutritional status and development,
access to health care, vaccines and respiratory tract
infections, as SES affects the social environment on
COPD development, diagnosis and outcome.52
Childhood Disadvantage Factors
Normal lung growth is closely related to processes
occurring
during
gestation,
childhood
and
adolescence.53-55 Barker et al showed that deaths from
COPD in adulthood are associated with low weight
at birth and at the first year because of alterations of
lung development.56 Infections such as bronchitis,
pneumonia and whooping cough in childhood further
reduce lung function in adulthood.57
One of the most important studies in this regard is
from Svanes et al which coined the term childhood
disadvantage factors (CDF) and include parental
asthma, maternal asthma, childhood asthma, severe
respiratory infections before the age of 5 and maternal
smoking. Comparing the FEV1 attained in adulthood of
individuals who showed no CDF against those who had
one or more CDFs, it was noted that the latter reached
an average FEV1 -95ml (men) and -60ml (women).
When comparing those who had 3 CDFs, attained FEV1
was -274ml (men) and -208ml (women). Furthermore,
it was observed that the presence of CDF correlated
with greater decline in FEV1 and higher incidence of
COPD.58
Lung Conditions
Airway Hyperresponsiveness
Airway hyperresponsiveness (AHR) is an independent
risk factor for accelerated decline in FEV1. In an
analysis of 25 years of follow-up of 1139 individuals,
Rijcken et al showed that men and women smokers,
former smokers and non-smokers, with a positive AHR
test (PC10≤16mg/ml histamine), had a greater annual
decline in FEV1 than non-responders.59 In another
sub-analysis of the cohort of patients from the Lung
Health Study, it was found that between 5733 smokers
with mild and moderate obstruction, reactivity to
methacholine was an important predictor of progression
of airflow obstruction in early COPD, regardless of
the value of baseline lung function.60 By contrast,

post bronchodilator FEV1 reversibility as surrogate of
AHR has not proved to be a predictor of lung function
worsening in patients with COPD.61
Asthma
Asthma is an entity that has pathophysiologic
mechanisms clearly different from COPD, but FEV1
decline in patients with asthma is higher than in nonasthmatic individuals.62 Furthermore, it has been
shown that airway inflammation in severe asthma has
predominantly more neutrophils and alterations of the
extracellular matrix, a characteristic shared with COPD
and has been termed airway remodeling.63,64 These
alterations in severe asthma lead to a chronic irreversible
obstruction generating an indistinguishable clinical
picture from COPD. Finally, although the asthma-COPD
overlap syndrome (ACOS) was described several years
ago,65 only in recent years has it gained importance
and was described in more detail as patients with ACOS
have more symptoms and exacerbations than patients
with asthma and COPD.66-68
Chronic Mucus Hypersecretion
Chronic mucus hypersecretion (CMH) is characterized
by an increased number of goblet cells in the bronchial
mucosa with consequent excess mucus.69 Harmful
agents for bronchial mucosa (tobacco, particles,
infections, etc.) trigger a complex inflammatory
mechanism where mediators like TNF-α, IL-1β, IL-6 and
IL-13 cause up-regulation of mucin 5AC (MUC5AC)
and mucin 5B (MUC5B) gene expression that induces
goblet cell hyperplasia and mucus hypersecretion.70,71
Several studies show that CMH is associated with
an accelerated decline in lung function.72-74 Using
data from the Copenhagen City Heart Study on 5354
women and 4081 men comparing spirometry at 5-year
intervals, an excess decline in FEV1 of 22.8ml/year in
men with CMH compared with the decline of FEV1 in
men without CMH after adjusting for age, height, weight
change, and smoking was demonstrated. In women, the
excess decline was not significant (12.6ml/year).73 In
the context of the European Community Respiratory
Health Survey II, in 5002 individuals without asthma
with normal lung function and followed for a period of
12 years, it was observed that CMH was a statistically
significant independent predictor of COPD.75 New
concepts in pathophysiology of COPD demonstrate
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this strong association with chronic bronchitis.76
Recurrent Bronchopulmonary Infections
COPD exacerbations are related to worsening of lung
function77,78 but the decline in FEV1 is slower as the
disease worsens, as evidenced by data from 2163
patients from the ECLIPSE study evaluated during 3
years where GOLD stage II patients had an average
decline in FEV1 of 35±1ml/year, GOLD stage III
patients of 33±1ml/year and GOLD stage IV patients
25±2ml/year.79 Considering that the decline in
FEV1 is substantially higher in young smokers80 and
that infections negatively affect lung function, such
infections may also have a negative impact on smokers
with normal lung function constituting another factor
to consider.
Emphysema
Emphysema is the result of exposure of the lungs to
noxious particles or gases. The mechanism by which
this process takes place is very complex and involves
inflammatory processes in the peripheral airways
(bronchioles) and pulmonary parenchyma. Bronchioles
become obstructed by fibrosis and macrophage
infiltration, cytotoxic T lymphocytes (CD8+) and
neutrophils.20,81 Several inflammatory mediators, such
as LTB4, TNFα and CXCL8 (chemokine [C-X-C motif]
ligand 8), together with proteinase/antiproteinase
imbalance, and increased oxidative stress are also
involved.82-87
Although high resolution computed tomography
(HRCT) is not a routine investigation in smokers or
patients with COPD, in 2085 smokers and former heavy
smokers enrolled in a screening test for lung cancer
and evaluated with spirometry and chest HRCT at
baseline and 3 years later, it was noted that the severity
of emphysema detected in images correlates with lower
FEV1 and greater decline in lung function, even in those
without obstruction at baseline examination, indicating
that emphysema detected in HRCT may predict which
smokers without spirometric alteration will develop
airway obstruction.88 Additionally, several studies
demonstrate the association between the presence
of emphysema and decline in lung function.89,90
Furthermore, the predominance of emphysema in
the upper lobes is associated with a faster decline of
lung function.91,92 In summary, in the evaluation of

patients at risk for COPD, an HRCT, obtained for other
indications, demonstrating the presence of emphysema
places the patient in a group more likely to develop
COPD.

Lung Growth, Ageing, and Lung
Function Decline
The lungs grow progressively up to the age of 25 with
a plateau until about the age of 35-40, then starting an
ageing process with a gradual decline of FEV1.93-95 The
estimated average decline in FEV1 is 30ml/year in men
and 23 ml/year in women although there is considerable
inter-individual variability.96,97
FEV1 Decline and Smoking
Peat et al showed that FEV1 decline is faster in smokers
than in nonsmokers and that the difference between
the 2 groups is significant from the age of 30.80 The
Lung Health Study 3 assessed 4194 individuals with
spirometry who participated in the Lung Health Study
11 years earlier and who were divided into 3 groups
according to their smoking history: 1) sustained
quitters (16.7%), 2) intermittent quitters (57.4) and 3)
continuing smokers (25.9%). Eleven years after the first
evaluation, the decline in FEV1 was 27ml/year, 48ml/
year and 60ml/year respectively, being somewhat lower
in women.98 In the Lovelace Smokers Cohort study of
1170 patients evaluated for 36 months, it was observed
that 32% were rapid decliners (annual decline of FEV1>
40 ml), 34% had normal decline of FEV1 (annual decline
of FEV1 between 20-39.9 ml) and the remaining 34%
were non decliners (annual decline of FEV1 0-19.9 ml),
concluding that the decline of FEV1 among smokers
is not homogeneous, but that individuals with rapid
decline starting from a normal FEV1, had an increased
risk of developing COPD, setting the 36-month period
as the appropriate time to control the decline of FEV1.99
Kohansal et al, analyzing the Framingham
Offspring Cohort (n=4391, men=2121), showed
that the annualized rate of decline for healthy neversmoking men was 19.6 ml/year and 17.6ml/year in
women. Additionally, 33% of continuous-smoker men
and 24.2% of continuous-smoker women developed
airflow obstruction during follow-up, higher than the
proportions observed in the group of never-smokers,
7.4% of men and 5.6% of women. Finally, continuous
smoking increased the rate of FEV1 decline (versus
never smokers), in men (38.2ml/year), and women
(23.9ml/year).100
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Recently, Lange et al conducted a sub-analysis of 2864
patients (2207 with a normal FEV1 at baseline) enrolled
in the Framingham Offspring Cohort and Copenhagen
City Heart Study studies who performed spirometry at
least twice, the first before the age of 40 for inclusion
in the studies and another after an average of 22 years
of observation. In all cohorts analyzed, regardless of
baseline FEV1, the annual decline of FEV1 was higher
in those who developed COPD. At the end of the study,
332 patients (12%) had COPD GOLD stage II or higher.
Of this group, 158 (48%) had a normal baseline FEV1
(7% of the group with normal baseline FEV1) with an
annual decline of FEV1 of 53ml/year, and 174 (52%)
had a baseline FEV1<80% predictive (26% of the group
with FEV1<80% of predictive) with an annual decline of
FEV1 of 27ml/year. In the 812 participants who never
smoked, an average decline of FEV1 was 18ml/year. Of
this group, only 27 developed COPD, including 7 starting
from a normal FEV1 (annual decline of FEV1=37ml/
year) and 20 individuals starting from a FEV1<80%
of predictive (annual decline of FEV1=23ml/year).101
These results are consistent with a previous study by the
same authors which shows similar data on FEV1 decline
in young individuals evaluated for 25 years, where those
who developed airflow obstruction had a fall of FEV1 of
51ml/year (basal FEV1>80% predictive) versus 29ml/
year (basal FEV1<80% predictive).102

Filling in the Blanks
Emphysema and chronic obstructive bronchitis
are implicated as the major pathological entities
responsible for COPD. However, many patients have
chronic bronchitis whose diagnosis is clinical and others
have emphysema detected in HRCT, but in both cases
without airway obstruction on spirometry, an essential
requirement for the diagnosis of COPD.103,104 These
patients have risk factors (primarily smoking), and are
most often asymptomatic, but with typical pathological
findings of COPD in the airways, parenchyma and
vascular structures.105,106 Only when emphysema
or chronic bronchitis progress to alter respiratory
physiology with the appearance of airflow obstruction
that meets GOLD criteria, do these conditions change
their name to be called COPD, keeping its distinctive
features recognized in the different phenotypes:
emphysema phenotype or chronic bronchitis phenotype.
Consequently, the question arises whether a patient
with one or more risk factors, who has significantly
decreased FEV1 compared to previous spirometry but
has not fallen below 80% of predictive and FEV1/FVC

remains above 0.70 has a different disease from COPD.
Clearly the answer is that they are the same disease
in different developmental stages, but COPD is used
to describe a group of patients in whom spirometric
values have fallen below the values stipulated by GOLD.
Hence, there is an ongoing debate about whether to
continue using the FEV1/FVC<0.70 as the cut-off value
since COPD is underdiagnosed in younger people and
overestimated in the elderly, and if we should continue
to use the predictive FEV1 value or should use the lower
limit of normal (LLN).107-111 This question becomes
more vigorous considering that the decline in FEV1 is
faster in the early stages of the disease.112
The lack of recommendations for individuals with
risk factors for the development of COPD without
spirometric criteria for obstruction lead each health
care professional to have different approaches to these
cases given there is no consensus. In view of these
facts, every patient exposed to risk factors without
spirometric abnormalities is at risk for COPD, but the
chances increase if other enhancing factors are present
and if lung function declines excessively between 2
spirometric assessments. The studies reviewed in this
paper show that individuals exposed to risk factors who
did not reach adequate lung growth (low attained FEV1)
and those who achieved normal lung growth (FEV1
around 100% predictive) have an accelerated loss of
lung function when FEV1 decline is at a rate of more than
30ml/year and 50-60ml/year respectively98,99,101,102
which coincides with other studies such as EUROSCOPE
(-69ml/year) and the ISOLDE study (-59ml/year)
study,113,114 keeping in mind that the speed of decline
of FEV1 is greater in the early stages of the disease and
decelerate as FEV1 is reduced further. For this reason,
some authors recommend using the calculation of FEV1
decline in percentages rather than absolute values,115
and others suggest that there is an excessive decrease in
FEV1 when the percentage change in FEV1 (%-ΔFEV1)
between 2 measurements is below the 5th percentile.97
In this controversial point, a reasonable estimation of
an accelerated decline of FEV1 would be >50 ml/year in
patients with FEV1>80% of predictive and >30 ml/year
in those with an FEV1<80% of the predictive at baseline
screening. Since the decline in lung function in smokers
is more pronounced than in nonsmokers, and this
difference is significant from the age of 30,80 it would
be advisable to perform a first spirometric evaluation on
individuals exposed to risk factors (primarily smoking)
between 30 and 35 years, to assess if there was an
adequate lung growth and record a baseline FEV1 for
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comparison with subsequent tests. At this age, most
individuals are likely to have been smoking for more
than 10 years. Following Wang, Petersen and Vestbo
the suitable interval for the assessment of FEV1 decline
would be 3 to 5 years.97,99,116 A 3-year interval between
spirometry measurements is reasonable for patients
with a low attained FEV1 at baseline and for those with
an accelerated FEV1 decline during follow up, whereas
a 5-year interval is appropriate for patients with normal
FEV1 at baseline and for those with 30-49ml/year FEV1
decline during follow up.
Consequently, in the evaluation of young and
middle-aged patients with enhancing factors for the
development of COPD it would be appropriate to
consider the recommendations detailed in Table 3.
This approach to individuals exposed to risk factors
allows for the detection of patients at early stages of
the disease and gives the chance to adopt measures
to eliminate eradicable factors (Figure 1). It is known
that smoking cessation has a beneficial effect on lung
function and symptoms.117-121 Similarly, reducing
exposure to biomass fuel slows FEV1 decline and
improves symptoms,122,123 thus early intervention
would result in less loss of lung function.

Conclusions
COPD is a progressive disease with great detrimental
impact among the global population. GOLD guidelines
establish recommendations for patients with impaired
lung function but do not include recommendations
on how to evaluate individuals with risk factors or
individuals who, without meeting COPD spirometric
criteria, have a decline in lung function that inevitably
leads to the establishment of the disease with the onset
of symptoms and limitations in their daily activities.
Similarly, a U.S. Preventive Services Task Force panel

concluded that adults would not be screened for COPD
using spirometry, as no evidence is available for the later
prevention of COPD exacerbations or for improvements
in respiratory-related health status.124 On the other
hand, recent data demonstrate that, although there is
heterogeneity in COPD prevalence, underdiagnosis of
COPD is universally high.125
However, considering all factors implicated in the
development of COPD makes the population at risk
more identifiable and follow up more personalized. In
accordance with Soriano and Price, a program of early
detection of COPD meets the 3 criteria necessary to
receive funding for its implementation: 1) undetected
disease would go on to cause substantial morbidity and
mortality; 2) treatment of risk factors has a major impact
upon the subsequent development of disease; and 3) an
objective test that is relatively simple, affordable and
safe is available to confirm the disease.126 Moreover,
periodic controls and its findings may persuade patients
at risk to abandon harmful habits, mainly smoking.
Since FEV1 decline is determinant in the development
of COPD, its measurement and periodic evaluation is
advisable in patients with risk factors for COPD. FEV1
decline is not homogeneous in all cases so there are
different rates of decline and every single patient should
be monitored individually. In this aspect, spirometry is
essential in the diagnosis of COPD and good-quality
tests should be implemented in order to make spirometry
a simple, reliable, noninvasive, safe and inexpensive test
in the evaluation of airway obstruction.127,128 Perhaps
in the future there will be new diagnostic strategies for
COPD (e.g., imaging), but at present GOLD guidelines
define COPD by its symptoms along with airway
obstruction and these are the tools available for the
diagnosis in the clinical setting.
These recommendations target those patients who,
at the age of 35, have been exposed to risk factors for
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10 years or more and expand to the time

that COPD is established. This means that
the present recommendations encompass
patients between 35 to 50-55 years old so
there is a 15-20-year period of screening
with a spirometry every 3 to 5 years, a simple
and affordable test that can help doctors to
identify patients at serious risk of COPD and
implement specific strategies to encourage
patients to quit smoking, replace biomass
fuel or avoid jobs where pollution inevitably
causes lung damage. In the future, diseasemodifying treatments that suppress the
underlying inflammation and remodeling
may be developed and would be most effective
if given early in the disease process.
Perhaps new prospective studies on
populations at risk may improve identification
of individuals who will develop COPD with
a better understanding of the predisposing
factors and lung conditions that enhance the
settlement of COPD. More consensus about
the decline in lung function in these groups,
whether expressed in absolute or relative
values, will be of great help in the detection of
incipient cases.
In summary, patients exposed to risk factors
for COPD should be evaluated considering all
of the enhancing factors for the development of
COPD. Spirometry, a simple and inexpensive
test, should be done for the first time between
the age of 30-35 years and repeated every
3 to 5 years according to baseline results
and rate of FEV1 decline. Patients should be
encouraged to avoid risk factors at all time,
but specifically when faster FEV1 decline is
detected.
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