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Background. There is little quantitative information about the
development of chronic obstructive pulmonary disease (COPD)
among adult smokers and of what happens to patients who have
already developed COPD.

Objectives. To examine the development and performance of
COPD status over time, and the clinical characteristics of new
COPD cases according to the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) 2007 and 2011 classifications.
Methods. Healthy asymptomatic smokers were recruited through
newspaper announcements. They filled in questionnaires and had
an individualized assessment of their health history during all
three visits (visit 1, visit 2 after three years, visit 3 after six years).
Results. Of the eligible 621 heavy smokers, 572 attended visit 2.
A total of 513 subjects completed the 6-year follow-up examina-
tion. According to GOLD 2007, COPD was presentin 22.8% (n =117)
of these smokers. The severity of COPD changed during the years
of follow-up. Furthermore, health status and prevalence of chronic
respiratory symptoms both in the smokers with normal lung
function and in the COPD groups varied over the time period.
Conclusions. GOLD 2011 recognized the complex patient sub-
groups better than GOLD 2007. Variability in chronic symptoms
or in health status correlated poorly with the severity of airway
limitation.

Key words: Adult, chronic obstructive pulmonary disease,
disease classification, spirometry

Introduction

Chronic obstructive pulmonary disease (COPD) is known to
be an under-diagnosed and life-threatening complex disease
accompanied by several serious co-morbidities. COPD is emerg-
ing as a major disease burden all around the world (1). The revised
strategy recommendations of the Global Initiative for Chronic
Obstructive Lung Disease in 2011 (GOLD 2011) not only include
a classification of COPD severity confirmed by flow-volume
spirometry with a bronchodilatation test (BD spirometry), but

o The clinical features of COPD vary over time regardless
of the degree of severity in airway limitation.

they also evaluate the risk of future exacerbations and the level
of symptoms (dyspnoea, sputum production, and chronic cough)
(2). COPD is defined by a not fully reversible airway limitation
in spirometry. However, COPD is a complex disease consisting
of variable airway and parenchymal (emphysema) manifestations
with different inflammatory cellular and molecular components
(3,4).

Both the GOLD 2007 (5) and the GOLD 2011 (2) recom-
mendations have been shown to be valuable in predicting both
mortality and the risk of hospitalizations (6). Some recent stud-
ies have evaluated the value of these GOLD recommendations in
predicting the natural course of COPD (7-9). Recently, one focus
of COPD research has been on revealing the disease heterogene-
ity or phenotypes of COPD, i.e. not only severities according to
spirometry but also identifying clinically important subgroups:
emphysema (4), the asthma-COPD overlap syndrome (ACOS)
(10), or manifestations with other chronic diseases (11-13).
However, the exacerbation rates in COPD patients seem to vary
with time even in individuals displaying the same spirometry
results (14). This is also the case with the prevalence of prolonged
respiratory symptoms. Some of those COPD signs may be more
significant than others in clinical terms, i.e. they are associated
with a worse outcome in diseased individuals (15,16).

In this study, we used the data of a 6-year follow-up study of
adult heavy smokers in Northern Finland. The goals of this study
were: 1) to monitor the course of observed new COPD cases,
2) to describe severities and clinical features of COPD using
both GOLD 2007 and GOLD 2011 classifications and the change
during a 3-year follow-up using GOLD 2007 criteria, and 3)
to identify subgroups of COPD with clinically meaningful
characteristics during the follow-up period.
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Material and methods

Study design and participants

This study is a non-randomized longitudinal study with three
examinations sessions (baseline, 3 years, 6 years) taking place over
a 6-year follow-up period. The study subjects were volunteer adult
daily smokers, who felt themselves healthy without any chronic
diseases and were symptom-free at the baseline visit despite
having smoked over 20 pack-years. The participants were
621 smokers who were recruited through newspaper announce-
ments. The sample size was governed by the resources of this
study. The first 3 years of the study were focused on exploring the
success in smoking cessation of these smokers without knowledge
of possible airway limitations, whereas variations in the disease
severity of COPD were the main focus during the last 3 years
of the follow-up. The baseline examinations and questionnaires
were conducted from November 2003 to October 2006 by the
same study nurse (17). The exclusion criteria consisted of chronic
pulmonary or other diseases requiring regular medication,
allergies, risk factors for other pulmonary diseases, e.g. known
exposures, bronchiectasis, malignancies, and also previous lung
tuberculosis. The presence of any lung infections during the last
2 months before entering the study was also an exclusion crite-
rion. All visits consisted of a personal interview, and the partici-
pants filled in questionnaires which enquired about their detailed
updated smoking history and their assessment of prolonged
respiratory symptoms (chronic cough and sputum production).
All the assessments were conducted by the same experienced
nurse during the three visits, and there were no missing data
except in measuring the transfer factor from COPD cases.

This study was approved by the ethics committee of Lapland
Hospital District in Rovaniemi, Finland. All participants gave
their written informed consents.

Assessment of COPD status

The main outcome variable of this study was COPD status.
Individuals with COPD were identified according to interna-
tional GOLD 2007 recommendations based on forced expiratory
volume in 1 second divided by forced vital capacity (FEV,/FVC)
<< 0.70. The flow-volume spirometry was conducted both before
and after bronchodilatation with 0.4 mg salbutamol (BD spirom-
etry) on both the second (3 years) and the third (6 years) visits.
The participants fulfilling the COPD criteria were subdivided
into severities of COPD stages I -IV according to the GOLD 2007
criteria, using the BD-FEV, level expressed as a percentage of the
predicted value (5). Individuals without any airway limitation
were further categorized into two groups based on their reported
chronic cough and sputum production symptoms. Chronic cough
was assessed via the question: ‘Do you usually have a cough?’
(no/yes), and sputum production by the question: ‘Do you usu-
ally bring up phlegm from your chest 2’ (no/yes). Subjects with
FEV,/FVC=0.70 and no symptoms were labelled as being in the
normal lung function group (NLF). The second group, the previ-
ous GOLD stage 0, consisted of subjects with FEV /FVC=10.70
and both prolonged cough and sputum production as evidence of
chronic bronchitis.

In some cases, the value of the post-bronchodilatator FEV,/
FVC is maintained, i.e. >0.70, but FEV, is reduced, i.e. <0.80,
and thus these subjects are excluded from GOLD COPD recom-
mendations and are designated as the so-called unclassified COPD
(GOLD-U) (18). The asthma-COPD overlap syndrome (ACOS)
was classified according to both GOLD 2007 criteria based on
FEV,/FVC<0.70 in BD spirometry and an increase of=12%

and =200 mL in FEV,. Furthermore, asthma was excluded by
clinical data and by conducting 2 weeks’ peak flow measurement
with sympathomimetic therapy (salbutamol) in every case.

The modified British Medical Research Council (mMRC)
grade 0-4 was also used to assess dyspnoea (19), and the COPD
Assessment Test (CAT score) (20) was applied to measure the
impact of COPD on the quality of life and well-being (21). The
total CAT scale (range 0-40) was calculated by adding the scores
from eight sub-items. The exacerbation history was collected as
self-reported outpatient episodes along with details of physician-
prescribed antibiotics or peroral steroids. Hospitalizations for
COPD exacerbations were based on physician-charted records of
hospital admissions. Finally, the study nurse phoned each COPD
subject at the end of the year 2013 in order to double-check the
frequency of the outpatient exacerbation rate during the last
follow-up year.

According to the GOLD 2011 recommendations (2), partici-
pants were classified according to their mMRC grade and CAT
score into a fewer-symptoms category (mMRC<2 and CAT
score < 10) or to a more-symptoms category (mMRC =2 or CAT
score=10). Then by applying the GOLD 2007 airway limita-
tion stages the participants were stratified into a low-risk group
(GOLD stages I-II and=1 exacerbation per year indicating
low risk) or into a high-risk group (GOLD stages III-IV or =2
exacerbations per year indicating high risk). Finally, we combined
the symptom and risk groups into four grades A, B, C, and D of
COPD categories based on the GOLD 2011 recommendations.

The COPD subjects underwent a measurement of diffusing
capacity (transfer factor) and diffusion capacity per alveolar
volume (transfer coefficient) at the end of the study by the helium
single-breath technique (VMAX Assembly Encore 22, Sensor-
Medics Co.,Viasys Healthcare System, 2002). All values of the
transfer factor < 0.80 of predicted were considered as abnormal.
We used the national criteria in the classification of abnormal
values in the transfer factor (22).

Other variables

The basic subject characteristics included gender, smoking
status, age, body mass index (BMI, kg/m?), and pack-years. In the
statistical analysis, age, BMI, and pack-years from the third visit
(6 years) were used. Causes of death were ascertained from hospital
discharge records. The study nurse phoned all of the subjects lost
from follow-up to find out their reasons for non-participation.

Statistical analysis

First, the incidence of COPD during the follow-up period was
evaluated graphically. The basic characteristics of the study sub-
jects, lung functions, and symptoms were compared between
GOLD 2007 COPD staging severities. In the cross-tabulation,
statistical significances of the associations between GOLD 2007
stages and categorical variables (gender, cough, and sputum pro-
duction) were evaluated with the chi-square test or chi-square test
for linear trend. Normal plots and Shapiro-Wilk test were used
to evaluate the normality of quantitative variables. All basic con-
tinuous clinical variables (age, BMI, pack-years, lung function,
and CAT score) were normally distributed, and the differences
between COPD groups were evaluated by comparing mean values
with one-way ANOVA, linear trend test, and Scheffe’s pairwise
comparisons. We also conducted a dichotomous logistic regres-
sion analysis to evaluate the independent effect of these clinical
variables on the probability of COPD. For the subjects in GOLD
2007 stages I-IV, the percentage of dyspnoea (mMRC=2),
decreased quality of life (CAT=10), and exacerbations were
calculated. The distribution of the GOLD 2011 COPD grades



according to the GOLD 2007 stages was determined by using
cross-tabulation. Charts were used to compare the distributions
of CAT scores and mMRC grades between COPD status groups.
The statistical significance of differences between mean values of
transfer coefficient by GOLD 2007 stages was evaluated with one-
way ANOVA. A total of 20 COPD subjects had missing transfer
coeflicient value due to a variety of reasons, and they were not
included in the emphysema component analysis. A scatterplot
diagram was used to visualize graphically the GOLD-U partici-
pants with airway limitations. IBM SPSS Statistics 22.0 was used
for the statistical analysis.

Results

Distribution of COPD stages

In Figure 1, the history and frequency of the observed COPD
cases in all of the heavy smokers (n = 621) during the follow-up
period are presented graphically. Of the eligible 621 smokers,
572 attended the second visit organized 3 years after the base-
line examination. The present study is based on data from these
572 (92.1%) subjects for whom there was complete information
from the second visit and who were invited to attend the 6-year
follow-up examination (visit 3).

The post-bronchodilator spirometric findings of these
participants revealed that 343 (60.0%) subjects had normal lung
function, 164 (28.7%) could be classified as having the earlier
GOLD stage 0, and 65 (11.4%) had COPD according to the
GOLD 2007 criteria (stages I-IV). During the interval before the
second visit (3 years), 49 participants were lost from the follow-
up: 23 subjects moved away from the region, 5 died of lung
cancer, and 21 subjects dropped out for miscellaneous reasons.

The follow-up status at the third visit (6 years) for all those 572
subjects who had attended the second visit (3 years) identified 39
(12.5%) new COPD cases (22 with stage I, 16 with stage II, and
1 with stage III) (Figure 1). In addition, the disease had proceeded
to COPD in 26 (17.6%) cases (13 with stage I, and 13 with stage
II) in those subjects who had been classified in the GOLD stage
0 at the second visit (3 years previously). Furthermore, 10 of the
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27 stage I COPD cases diagnosed at the second visit had proceeded
to disease stage II, but none to the more severe stages III or IV.
In addition, 59 participants dropped out from the study after
the second visit: 18 subjects had moved away from the region,
19 dropped out for unknown reasons, and 22 had died, 8 of
whom were patients with COPD.

A total of 513 subjects completed the 6-year examination
and were subjected to post-bronchodilator spirometry. Of these
513 participants, 10 (1.9%) had severe COPD (GOLD stage III-
IV), 58 (11.4%) had moderate COPD (GOLD stage II), and 49
(9.6%) mild COPD (GOLD stage I). Table I describes the rate of
COPD GOLD stages subdivided by gender and other basic char-
acteristics of the study subjects. Males were more likely to have
COPD (84 in GOLD stages I-IV, 27.8%) than females (33, 15.7%
respectively) (P value of chi-square test=0.002). The subjects
with the more severe COPD disease were older than the smokers
with normal lung function (P values of Scheffe’s test < 0.001). The
multivariable logistic regression analysis revealed that age (odds
ratio [OR] for an increase of 10 years 1.93, 95% confidence inter-
val [CI] 1.47-2.55, P value of maximum likelihood test < 0.001),
gender (OR for male 1.7, 95% CI 1.03-2.77, P = 0.034), and pack-
years (OR for an increase of 10 pack-years 1.16, 95% CI 1.01-1.33,
P= 0.040) all exerted independent effects on the probability
of suffering COPD (stages I-IV); BMI also had an independent
effect, but it was not statistically significant (OR for an increase
of 5 kg/m? 0.78, 95% CI 0.60-1.01, P = 0.066).

All of the participants had smoked for a long time: the mean
value of pack-years was 34.8 (SD 16.2). In addition, the intensity
of smoking habits increased with the severity of COPD disease
when expressed as a mean value of pack-years (P value of ANOVA
test <0.001). The number of COPD cases was higher among those
subjects who continued smoking (25.2%) compared to those who
stopped smoking (20.1%) or to those who had tried to quit but
relapsed (9.6%) during the follow-up (P <<0.001).

Incidence of COPD according to the GOLD 2011
recommendations

A total of 117 (22.8% of the 513) participants fulfilled COPD
criteria according to post-bronchodilator spirometry findings

Visit 3

NLF

Stage 0
Stage |
Stage Il
Stages IV
Nodata

Died

0 20 30 40 5 6 70 80 90 100

Figure 1. Changes in chronic obstructive pulmonary disease (COPD) severities during the 6-year follow-up. COPD was classified according to the
recommendations of the 2007 Global Initiative for Chronic Lung Disease (GOLD). The second visit (Visit 2) was organized 3 years after the baseline

examination, and the last visit (Visit 3) after 6 years of follow-up.
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Table I. Basic clinical characteristics of 513 study subjects from Northern Finland subdivided by GOLD 2007 COPD stages at the end of the 6-year follow-up

study.
NLF GOLD Stage 0  GOLD StageI ~ GOLD Stage I GOLD Stages III-IV Overall

Variables (n=1328) (n=168) (n=49) (n=758) (n=10) (n=1513) P value
Gender Chi-square test

Males 183 (60.4) 36 (11.9) 20 (9.6) 46 (15.2) 9 (3.0) 303 (100.0) <0.001

Females 145 (69.0) 32 (15.2) 20 (9.5) 12 (5.7) 1(0.5) 210 (100.0)

ANOVA

Age, years, mean (SD) 55.8 (8.3) 55.8 (8.6) 60.1 (9.1) 62.0 (9.0) 67.6 (5.1) 57.2 (8.8) <0.001
BMI, kg/mz, mean (SD) 27.9 (4.1) 28.2 (4.9) 26.5 (4.3) 28.8 (4.0) 25.5 (5.4) 27.8 (4.3) 0.023
Pack years, mean (SD) 32.0 (15.0) 37.1 (17.7) 37.5 (18.3) 43.5 (14.6) 48.3 (18.9) 34.8 (16.3) <0.001
FEV1%, mean (SD) 93.4 (12.2) 90.2 (14.1) 87.9 (6.1) 66.8 (7.6) 40.3 (7.7) 88.4 (15.7) na?
FEV1/FVC%, mean (SD) 78.6 (5.0) 77.6 (4.5) 66.3 (3.6) 60.1 (6.9) 46.4 (9.1) 74.6 (9.1) na
Cough, n (%) 27 (9.2) 68 (100.0) 11 (22.4) 20 (34.5) 4 (40.0) 130 (25.3) na
Sputum production, n (%) 82 (25.0) 68 (100.0) 25 (51.0) 35 (60.3) 8 (80.0) 218 (42.5) na

FEV % of predicted and FEV /FVC refer to the values after bronchodilator use.

NLF = normal lung function in spirometry with bronchodilatation test.

na = not applicable due to the inclusion of these variables in the definition of GOLD 2007 COPD stages.

at the end of the 6-year follow-up (Table II). There were several
changes noted between the GOLD 2007 disease stages and the
GOLD 2011 A-D grades in these individuals. Furthermore, if
these newer recommendations were applied, then more COPD
cases (n = 68) were diagnosed as grade B, in comparison with
only 58 subjects who had been classified as having the mod-
erate COPD stage II with the earlier GOLD 2007. A total of
30 (61.2%) subjects in GOLD 2007 stage I COPD had mMRC
=2 or CAT = 10, and thus were placed into grade B by the GOLD
2011 criteria (Table II). On the other hand, 12 (20.7%) subjects
who had been diagnosed as stage IT with GOLD 2007 displayed
fewer symptoms and thus were classified as grade A. The CAT
score contributed more information to the spirometry results
than the mMRC grade, thus conferring clinical value into the
COPD dlassification. In total, 22.2% (n = 26) COPD subjects had
experienced one to three exacerbations, and 8 of these patients
had required hospitalization due to a COPD exacerbation during
the last year before the end of the study.

Distribution of COPD by symptoms

Figure 2 illustrates the total CAT score distribution as a box plot
according to GOLD 2007 COPD stages. The subjects with more
severe COPD had higher CAT scores (P value of ANOVA linear
trend test <0.001). The percentage distribution of mMRC grades
subdivided into the various GOLD 2007 COPD stages in Figure 3

shows that the proportion of subjects with more severe dyspnoea
was significantly higher in the moderate (stage II) and severe
(stages III and IV) COPD stages (P value of chi-square test for
trend < 0.001).

Emphysema with COPD

The emphysema component was assessed by measuring the
transfer factor in 97 of the total 117 GOLD 2007 COPD sub-
jects. The other 20 COPD subjects had missing values due to
a variety of reasons. In stage III-IV COPD subjects (n =38),
the mean value (standard deviation) of the transfer coefficient
was 51.4 (12.0), which was statistically significantly lower
than in stage I subjects (n = 36) (mean 77.8, SD 14.5, P value
of Scheffe’s test = 0.005) or in stage II subjects (n = 53) (mean
79.2, SD 19.3, P value of Scheffe’s test = 0.002). Thus, although
the presence of emphysema was observed also in the subjects
with mild COPD, this was more often associated with the more
severe stage of COPD.

Unclassified participants with airway obstruction

Figure 4 shows the scatterplot of the measured post-bronchodi-
lator FEV, (% of predicted) and FEV ,/FVC (%) values. In this
plot, the participants were assessed according to their GOLD
2007 COPD stages. The scatterplot clearly reveals that a total of
58 (11.3%) middle-aged subjects with airway limitation measured

Table II. Distribution of GOLD 2011 grades, symptoms, exacerbations, and hospitalizations subdivided according to GOLD 2007 stages of the 117 participants

with chronic obstructive pulmonary disease after 6-year follow-up.

GOLD Stage I GOLD Stage II GOLD Stages III-1V All
(n=49) (n=158) (n=10) (n=117)

GOLD 2011 grades, n (%)

Grade A 18 (36.7) 12 (20.7) 0 30 (25.6)

Grade B 30 (61.2) 38 (65.5) 0 68 (58.1)

Grade C 1(2.0) 1(1.7) 2 (20.0) 4 (3.4)

Grade D 0 7 (12.1) 8 (80.0) 15 (12.8)
mMRC =2, n (%) 9 (18.4) 32 (55.2) 7 (70.0) 48 (41.0)
CAT =10, n (%) 28 (57.1) 38 (65.5) 7 (70.0) 73 (62.4)
CAT =10 and mMRC =2, n (%) 7 (14.3) 25 (43.1) 6 (60.0) 38 (32.5)
CAT <10 and mMRC =2, n (%) 2 (4.1) 7 (12.1) 1 (10.0) 10 (8.5)
CAT =10 and mMRC <2, n (%) 21 (42.9) 13 (22.4) 1 (10.0) 35(29.9)
CAT <10 and mMRC <2, 1 (%) 19 (38.8) 13 (22.4) 2 (20.0) 34 (29.1)
Number of patients experiencing exacerbations during the

last follow-up year, 1 (%)

None 43 (87.8) 41 (70.7) 7 (70.0) 91 (77.8)

One 6 (12.2) 13 (22.4) 1 (10.0) 20 (17.1)

Two 0 1(1.7) 1 (10.0) 2(1.7)

Three 0 3(5.2) 1 (10.0) 4 (3.4)
Hospitalizations, n (%) 1(2.0) 5(8.6) 2 (20.0) 8 (6.8)
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Figure 2. Distribution of COPD Assessment Test (CAT) score by COPD
status at the end of the 6-year follow-up study of 513 participants. P value of
one-way ANOVA linear test was < 0.001.

as FEV (%) <80% but FEV /FVC (%) =70% in spirometry were
classified as healthy according to the GOLD 2007 criteria.

The asthma-COPD overlap syndrome

Of the 117 GOLD 2007 COPD cases, 15 (12.8%) subjects
were classified into the asthma-COPD overlap syndrome. Their
clinical disease was COPD without any significant bronchodilator
effects during their 2 weeks’ peak flow recordings.

Discussion

Our study confirmed that COPD is commonly encountered in a
volunteer cohort of middle-aged ‘healthy’ smokers, but the clini-
cal characteristics in all categories of COPD seem to change even
during a relatively short follow-up of 3 years. Furthermore, health
status and prevalence of chronic respiratory symptoms both in
smokers with normal lung function and in the diagnosed COPD
groups also varied over this time period. Most of the COPD
cases were designated as mild-to-moderate according to the 2007
GOLD criteria or classified into grades A and B by GOLD 2011,
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versus FEV /FVC in spirometry with bronchodilatation test. COPD
is classified by GOLD 2007 recommendations in the study with 513
participants. Stage 0 refers to cases with normal lung function and with
chronic bronchitis. Unclassified COPD refers to FEV, (%) <80% predicted
and FEV,/FVC (%) >70% in BD spirometry.

thus exhibiting nearly normal lung function values but some
degree of symptoms.

In our study, the distribution of COPD into a four-level strati-
fication differed from that of the population-based distribution
in an earlier study (9). In that study, one-third of patients were
assigned to two grades A and D, and fewer to grades B or C. In our
study, the frequency distribution of GOLD 2011 grades differed:
almost one-third of smokers were classified as grade A and nearly
two-thirds as grade B. The observed proportion of subjects in
grade A is as expected, because the participants were symptom-
free smokers at baseline. However, the significant proportion
of subjects in grade B may be an important prognostic finding.
This is especially relevant because there is some evidence that
mortality may be higher in grade B subjects than in their grade D
or C counterparts (6).

Earlier studies have suggested that persistent respiratory
symptoms may be important indicators of all-cause mortality,

mMRC 0
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Figure 3. Percentage distribution of the modified British Medical Research Council (mnMRC) categories of the 513 participants at the 6-year follow-up visit
subdivided by their COPD status. P value of chi-square test for linear trend was <0.001.
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independently of lung function, although the mechanisms behind
this phenomenon are still far from clear (23,24). This is more
likely to be the case if the smokers also exhibit other respiratory
symptoms such as wheeze or dyspnoea (25,26). Both the CAT
scores and the mMRC grades were used in grading the symptom
severity in this study along with the 2011 GOLD recommenda-
tions. Interestingly, some ‘healthy smokers’ with normal lung
function reported very high CAT scores, and this may indicate
that smoking is exerting a major impact on their daily life and
well-being. Thus, in this study, it seemed that inclusion of the CAT
scores added more information to the spirometry results than was
the case for the mMRC grade and thus they contribute relevant
clinical values to the COPD classification.

It was also found here that the symptoms of chronic bronchitis
may precede the development of airway limitation as has been
postulated by others (27,28). Because of some previous contro-
versial study results, in 2007 the so-called ‘at risk’ stage 0 COPD
was deleted from the GOLD staging criteria (5,29). However, sev-
eral studies have revealed that chronic bronchitis with or without
other chronic pulmonary diseases increases the overall morbidity,
i.e. these patients do require more medical care (27,29,30).

It has been emphasized that not only the severity of COPD
disease but also an assessment of health status, defining markers
of progression, and prognosis of the disease is important when
trying to understand the natural history of the disease (31-34).
The clinical characteristics and prognosis of patients in the
asthma-COPD overlap syndrome (ACOS) are unclear, although
these subjects may experience more significant health effects
and increased disease severity (35). In addition, it is still debated
whether bronchodilator reversibility in spirometry, e.g. COPD-
asthma overlap syndrome, represents a clinically important
phenotype (10,36,37). However, ACOS has been described
recently as a chronic airway disease with not fully reversible
airway limitation, accompanied by symptoms or signs typical
of both asthma and COPD (4,38). In our study, the spirometric
reversibility criteria for ACOS followed the international (39) and
the new national criteria of COPD guidelines (40).

This study confirms that the emphysema component as
measured by the transfer factor can be detected in mild COPD
cases and not only in severe stages of GOLD 2007 COPD. The
lowered values for the transfer factor and the transfer coefficient
are found typically in COPD patients with advanced emphysema,
as was found also in this study. It has been noted, that not only
rapid decliners in FEV, have been shown to be associated with
the predominant emphysema subtype (41), but also middle-aged
smokers with normal lung function can have emphysema or
other abnormalities when they are assessed by high-resolution
computed tomography (HRCT) (42,43). We did not detect any
rapid decliners in our study, but the severity of COPD with airway
limitation did correlate with the emphysema stage.

The revised GOLD document emphasizes the importance
of exacerbation risk in assessing COPD severity (44). In the
present study, only some exacerbators and a few frequent exacer-
bators (two or more exacerbations per year before the third 6-year
visit) were found. The reasons for the low exacerbation rate in this
study are unknown. One explanation may be that these partici-
pants were ‘healthy’ at baseline. The low number of patients expe-
riencing exacerbations may be due to the way in which the study
participants were recruited in this population-based study. This
study was not carried out in hospitalized patients. The strength
of this prospective non-randomized longitudinal study is the
carefully characterized cohort of middle-aged smokers with no
diagnosed chronic diseases and no co-morbidities requiring daily
medication at baseline.

In conclusion, variability in chronic symptoms or in health
status was high in all airway obstruction severity stages. The
results suggest that GOLD 2011 classification recognize the
complex patient subgroups better than GOLD 2007. Further-
more, the clinical characteristics in all categories of COPD seem
to change, even during a relatively short follow-up of 3 years.
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