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Background: Clinical control in chronic obstructive pulmonary disease (COPD) has not
been completely characterized. A proposal of clinical control criteria (CCC) has been
recently defined and validated as a tool for determining control, but there is scarce informa-
tion on patients with severe COPD.

Objective: To evaluate clinical control in severe COPD using the CCC.

Patients and Methods: The study design was observational, multicenter, cross-sectional
study involving 4801 patients with severe COPD in Spain. Clinical control was defined
according to clinical impact (dyspnea grade, use of rescue treatment in last week, sputum
color, and daily physical activity) and stability (exacerbations in last 3 months and patient’s
perception about health status). Clinical control of COPD was alternatively evaluated with
the COPD assessment test (CAT) and the presence of exacerbations in the last 3 months.
Results: According to CCC, 61.0% of patients had low clinical impact, and 41.4% showed
clinical stability. Overall, 29.9% of patients had both low clinical impact and stability (con-
trolled), whereas 70.1% showed high clinical impact and/or no clinical stability (non-controlled).
COPD control was also assessed by using only the definition of CAT<16 and no exacerbations in
the last 3 months. Results obtained with this definition were similar to those obtained by CCC,
and the concordance between both definitions was high (Kappa index = 0.698).

Conclusion: By using the CCC, approximately only one third of patients with severe COPD
were considered as controlled. Physical activity, adherence to inhalers, age, post-
bronchodilator FEV, age-adjusted Charlson comorbidity index, and healthcare level were
independent factors associated with COPD control.

Keywords: COPD, control, clinical, exacerbations, criteria, CAT

Introduction

Management of chronic obstructive pulmonary disease (COPD) aims at reducing
the impact of the disease, minimizing symptoms, and preventing exacerbations.'-
Current treatment strategies are based on the use of symptoms and exacerbations.’
However, several studies have raised doubts about the effectiveness of this model
for determining if the patient is well controlled.*> Contrary to what happens in
asthma the concept of control in COPD has not been completely characterized.
A number of patients with COPD under treatment still experience symptoms or
even exacerbations and show limitations in daily activities. Based on this, a novel
dynamic definition of control in COPD has been recently proposed, combining the
clinical impact or repercussion of the disease on the patient, and the clinical
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stability (symptomatology, exacerbations) over time.
Soler-Catalufia et al,° validated a proposal of clinical con-
trol criteria (CCC) as a tool for determining the clinical
control of COPD in 265 patients. Clinical control status
was associated with better outcomes (time to exacerbation,
hazard rate, HR, 2.0 95% confidence interval, 95% CI,
1.5-2.7; time to hospitalization, HR 2.2, 95% CI 1.1-4.3;
and survival, HR 2.7, 0.8-8.9). Control status is a dynamic
concept that can be used at every clinical visit and pro-
vides complementary information that may have therapeu-
7 Available studies about the clinical
with COPD  (post-
bronchodilator forced expiratory volume in 1 second,
FEV,, <50% of predicted) are limited.> The CLAVE
(‘Estudio observacional transversal para Caracterizar La

tic implications.

control in patients severe

EPOC grAVe en Espafia’; Severe COPD categorization in
Spain) study was designed to characterize severe COPD,
and determine the level of clinical control in a large cohort
of patients from Spain. Therefore, the main objective of
the present study was to evaluate the control of severe
COPD in Spain with CCC. The secondary objective was to
identify factors potentially associated with COPD control.

Patients and Methods
Study Design and Patients

The study design was observational, cross-sectional and
with COPD.
Inclusion criteria to participate in the CLAVE study were as

multicenter, involving patients severe
follows: males and females aged >40 years old; active smo-
kers or ex-smokers with a smoking history of >10 pack-year;
diagnosis of COPD (at least 12 months before study recruit-
ment); post-bronchodilator FEV; < 50% of predicted (in 12
months before study recruitment); and receiving maintenance
treatment (bronchodilators and/or inhaled corticosteroids
and/or phosphodiesterase-4 inhibitors and/or non-drug thera-
pies, including smoking cessation interventions, nutrition
therapy, continuous positive airways pressure, pulmonary
rehabilitation, home oxygen therapy, psychological support
and education, and home mechanical ventilation). Exclusion
criteria included: patients receiving oral corticosteroids or
antibiotics due to a COPD exacerbation; or patients with
a mental or other disorder who are unable to understand or
adequately perform the study procedures. Investigators were
responsible for the enrolment of patients on the study, and the
collection of information from their medical records of rou-
tine clinical visits. Procedures were approved by the
Research Ethics Committee of the Hospital Clinic of

Barcelona (Spain). All patients signed the written informed
consent to participate in the study. Procedures were in accor-
dance with the Declaration of Helsinki.

Outcomes and Variables

The primary efficacy outcome was to identify the propor-
tion of clinical control of COPD in patients with severe
COPD, determined by using the previous validated CCC.°
The CCC was defined according to clinical impact and
stability. Clinical impact was considered low when patients
met 3 out of the 4 clinical variables: low dyspnea grade
[Modified Medical Research Council (mMRC) score] <2,°
use of rescue treatment in last week less than 3 times, clear
sputum color, and daily physical activity >30 min each day.
Additional details about these clinical variables were
described in the original validation study.® All other
patients were classified as high impact. Sputum color was
considered dark (if green, yellow, brown), or clear (if white
or absent of color). Physical activity performed in the last
week was measured by using the Spanish version of the
International Physical Activity Questionnaire (IPAQ).”
IPAQ categorizes the physical activity into 3 groups:
high, moderate and low. For considering clinical stability,
patients had to meet 2 variables: absence of exacerbations
in the last 3 months and patient’s positive perception about
their health status. The patient’s perception was measured
with a 5-point Likert scale, with values ranging from —2
(very dissatisfied) to 2 (very satisfied). A positive percep-
tion included: satisfactory (value 0), satisfied (value 1), and
very satisfied (value 2) results. Depending on CCC, patients
were categorized into 2 groups: controlled (with low clin-
ical impact and stability), and non-controlled (with high
clinical impact and/or no clinical stability). Clinical control
of COPD was alternatively evaluated with the Spanish
version of the COPD assessment test (CAT) and the pre-
sence of exacerbations in the last 3 months. The CAT is an
8-item questionnaire used to determine the impact of
COPD on health status.'® Each item can be scored from 0
(no limitation) to 5 (very limited). Higher total scores are
indicative of worse health status. In this occasion, for con-
sidering clinical control, patients had to show a CAT score
<16 and no exacerbations in the last 3 months. Secondary
objectives included the identification of factors signifi-
cantly associated with clinical control. Ex-smokers were
defined as those individuals who stopped smoking at least
in the last 6 months. Pack-year of smoking was calculated
as the number of pack of cigarettes per day (cigarettes/20)
multiplied by the number of years. Adherence to inhalers
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was quantified with the 12-item test of the adherence to
inhalers (TAI)."" Ttems 1 to 10 are completed by patients
and are scored between 1 and 5. Higher score are indicative
of high adherence. TAI categorizes the adherence to inha-
lers into 3 groups: good, intermediate and poor.
Comorbidities were measured with Charlson index.'? All
information was collected during a unique routine visit to

the physician.

Statistical Analyses

Continuous variables were expressed as mean and standard
deviation (SD); while categorical ones as absolute and relative
frequencies. Comparisons between clinical control groups
were performed with the non-parametric Mann—Whitney
U-test (for continuous variables) or Chi-square/Fisher Exact
test (for categorical variables), when appropriate. Data were
not normally distributed, thus non-parametric test were used.
The concordance between the total number of patients classi-
fied as controlled and non-controlled compared to the total
number of patients with low CAT and exacerbations was
determined with the kappa coefficient. Values from kappa
coefficient range from <0.2 (poor concordance), 0.21-0.40
(fair), 0.41-0.60 (moderate), 0.61-0.80 (good), and 0.81-1.0
(very good concordance).'> A backward binary logistic

Patients recruited
(N=4,916)

information (n=17)

procedures (n=18)

v

Patients included in the study and
evaluated for COPD control
(N=4,801)

regression was performed to identify independent factors asso-
ciated with clinical control (Odd ratio, OR; 95% CI). Factors
with a significance <0.1 in the univariate analysis were intro-
duced in the multivariate analysis. Statistical significance was
established with P-value <0.05. All the statistical analyses
were performed with SAS version 9.4 software.

Results
Between September 2017 and May 2018, a total of 4916
patients were recruited in 406 centers throughout Spain;
however, 115 patients were excluded from the analysis due
to meeting an exclusion criteria or lack of information/data
(Figure 1).

Therefore, the total number of patients included in
the study was 4801. Patients were predominantly male
(82.2%), ex-smokers (75.7%), with a mean age of 69.6
years (SD 9.3; Table 1). The mean age-adjusted
Charlson comorbidity index was 2.2 (SD 1.5). Mean
post-bronchodilator FEV; was 39.0% of predicted (SD
8.3). Main comorbidities included: diabetes (in 21.3% of
patients), congestive heart failure (11.6%), peripheral
(10.4%),

vascular disease infarc-

tion (10.1%).

and myocardial

Patients excluded (n=115) *

- Patients aged < 40 years or without birth information (n=46)
- Smokers or ex-smokers with a smoking history of <10 pack-year or without smoking information (n=46)
- Patients with no diagnosis of COPD at least 12 months before recruitment or without diagnosis

- Patients who were not receiving maintenance treatment for COPD (n=66)
"""""""""""""""""" P - Patients with no post-bronchodilator FEV, < 50% of predicted in 12 months before recruitment or
without last spirometry information (n=106)
- Patients who did no sign the written informed consent to participle in the study (n=29)
- Patients receiving oral corticosteroids or antibiotics due to a COPD exacerbation (n=23)
- Patients with a mental or other disorder who were unable to understand or adequately perform the study

- Patients without data for evaluating COPD control (CAT, number of exacerbations in last year) (n=79)

Figure | Flowchart of patients. FEV, forced expiratory volume in | second; CAT, COPD assessment test. *Some patients could have been excluded by more than one

exclusion criterion.
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Table | Demographic and Clinical Characteristics of Patients, Considering Clinical Impact and Stability of COPD

Total Patients | Patients with Low Clinical Patients with High Clinical P-value
(N=4801) Impact and Clinical Impact and/or No Clinical
Stability (n=1403) Stability (n=3296)

Gender male, n (%) 3947 (82.2) 1169 (83.3) 2694 (81.7) 0.193

Age, mean years (SD) 69.6 (9.3) 68.5 (9.2) 70.1 (9.2) <0.001

Groups, n (%) <0.001

<70 years 2318 (48.3) 750 (53.5) 1519 (46.1)
270 years 2483 (51.7) 653 (46.5) 1777 (53.9)

Smoking status, n (%)

Active smoker 1168 (24.3) 363 (25.9) 769 (23.3) 0.062
Ex-smoker 3633 (75.7) 1040 (74.1) 2527 (76.7)

Packet-year, mean (SD) 50.8 (25.7) 50.1 (24.7) 51.1 (26.1) 0.379

Healthcare level, n (%) * <0.001
Primary 337 (7.1) 67 (4.8) 256 (7.8)

Specialized 4426 (92.9) 1329 (95.2) 3009 (92.2)

Place of residence, n (%) 0.055
Rural 808 (16.8) 226 (16.1) 571 (17.3)

Semi-urban 886 (18.5) 237 (16.9) 635 (19.3)
Urban 3107 (64.7) 940 (67.0) 2090 (63.4)

Physical activity (IPAQ), n (%) ok <0.001
High 738 (16.5) 356 (26.5) 378 (12.1)

Moderate 1937 (43.2) 758 (56.5) 1172 (37.6)
Low 1811 (40.4) 227 (16.9) 1564 (50.2)

Post-bronchodilator FEV, (% of pred.), 39.0 (8.3) 40.5 (7.7) 38.3 (8.5) <0.001

mean (SD)

Age-adjusted Charlson comorbidity index, | 2.2 (I.5) 1.9 (1.3) 2.3 (1.6) <0.001

mean (SD)

Main comorbidities, n (%) 2652 (55.2) 664 (47.3) 1937 (58.8) <0.001
Diabetes 1023 (21.3) 259 (18.5) 749 (22.6) 0.001
Congestive heart failure 558 (11.6) 92 (6.6) 459 (13.9) <0.001
Peripheral vascular disease 498 (10.4) 99 (7.1) 388 (11.8) <0.001
Myocardial infarction 484 (10.1) 136 (9.7) 340 (10.3) 0.518

Adherence to inhalers (TAI test), n (%) ok <0.001
Good 2767 (61.0) 900 (66.3) 1838 (58.6)

Intermediate 887 (19.6) 283 (20.9) 594 (19.0)
Poor 883 (19.5) 174 (12.8) 702 (22.4)

Notes: Calculated in: ¥4763 patients; *¥4486 patients; ***4537 patients.

Abbreviations: SD, standard deviation; IPAQ, International Physical Activity Questionnaire; FEV |, forced expiratory volume in | second; TAI, test of adherence to inhalers.

Controlled versus Uncontrolled Patients

According to Criteria

Considering clinical variables defining CCC, 61.0% of
patients had low clinical impact, and 41.4% showed clin-
ical stability (Figure 2A). Overall, 70.1% of patients
showed high clinical impact and/or no clinical stability

(non-controlled); whereas 29.9% had lower clinical impact
and stability (controlled; Figure 2B).

Alternatively, control of COPD was evaluated with
CAT and exacerbations in the last 3 months. Following
this criterion, 49.4% of patients showed a CAT score
<16, and 44.8% had no exacerbations (Figure 3A).
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A 1007
~ 80+ High Without
S (39.0%) (58.6%)
P 60
=
2 40
= Low With
A 20 (61.0%) (41.4%)
0
Clinical Clinical
impact stability
(N=4,638) (N=4,740)
B
100
~ 80
°\° High clinical impact
> 60+ and/or no stability
= (70.1%)
S 40
-
f‘ 20 Low clinical impact
and stability
0 (29.9%)
Clinical impact and stability
(N=4,699)

Figure 2 Clinical control of COPD assessed by CCC. Percentage of recruited patients
considering: (A) clinical impact or clinical stability; (B) clinical impact and stability.

A 100

~ 80 <16 No one

$ (49.4%) (44.8%)
:_; 60

=

2 40

= >16 >1

A~ 20 (50.6%) (55.2%)

0 —— | E—
CAT score Exacerbations in
(N=4,801) the 3 months
(N=4,800)
B
100
2 80
é Non-controlled
2 60 (72.5%)
2 40
=
R 20 Controlled
0 (27.5%)

Clinical control
(N=4,801)

Figure 3 Clinical control of COPD assessed by CAT score and exacerbations in
the last 3 months. Percentage of recruited patients considering: (A) clinical vari-
ables; (B) COPD control.

Thus, COPD was non-controlled in 72.5% of patients
and controlled in 27.5% (Figure 3B). The concordance
between  both (Kappa
index = 0.698).

definitions was  good

Factors Associated with Clinical Control
Factors independently associated with clinical control
were as follows (Table 2): Post-bronchodilator FEV,
(=30% vs <30%, OR 2.0, 95% CI 1.6-2.5;
P-value<0.001), age (<70 versus >70 years, OR 1.2, 95%
CI 1.0-1.4; P-value=0.022), smoking habits (active smo-
OR 1.2, 95% CI 1.0-1.4;
P-value=0.020), physical activity (high versus low, OR
5.6, 95% CI 4.6-6.9; and moderate versus low, OR 4.1,
95% CI 4 3.5-4.9; P-value<0.001 both), level of care in
the hospital where attended (specialist versus primary care,
OR 1.5, 95% CI 1.1-2.0; P-value=0.011), adherence to
inhalers (good versus poor, OR 1.8, 95% CI 1.5-2.3;
P-value<0.001; and intermediate versus poor, OR 1.7,
95% CI 1.4-2.2; P-value=0.011), and age-adjusted
Charlson comorbidity index (1 vs >2, OR 1.3, 95% CI
1.1-1.5; P-value<0.001).

The strength of the association between independent

ker versus ex-smoker,

factors and COPD control is graphically shown in Figure 4.
Prevalence rates of categorical factors were as follows:
84.0% for FEV| >30%, 48.3% for age <70 years; 24.1%
for active smoker; 16.5% for high physical activity; 43.3%
for moderate physical activity; 93.1% for specialist health-
care; 61.0% for good adherence to inhalers; 19.5% for inter-
mediate adherence to inhalers; and 44.8% for age-adjusted
Charlson comorbidity index <2.

Discussion

In this study, we have found that the proportion of patients
with COPD and severe airflow limitation who are con-
trolled as measured by the CCC was only 29.9%, and
this
bronchodilator FEV, age, smoking habits, physical activ-

factors associated with control were post-
ity, healthcare level, adherence to inhaled treatment, and
age-adjusted Charlson comorbidity index. Moreover, to
our knowledge this is the first time that an alternative
and simplified concept of COPD control using CAT and
exacerbations has been evaluated. By following these cri-
teria, the proportion of controlled patients is 27.5%. The
concordance between both definitions was high (Kappa
index = 0.698). Available studies about the clinical control
in patients with severe COPD are scarce. Nibber et al,'*
performed a real-world study aimed at validating the new
concept of control (implicating clinical impact and stabi-

lity). The authors reported that 4.5% of patients with mild/
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Table 2 Factors Independently Associated with Clinical Control of COPD

Factors Odds Ratio (95% CI) P-value
Post-bronchodilator FEV, (% of pred.) 230% vs <30% 2.0 (1.6-2.5) <0.001
Age groups

<70 versus 270 years 1.2 (1.0-1.4) 0.022
Smoking habits

Active smoker versus ex-smoker 1.2 (1.0-1.4) 0.020
Physical activity

High versus low 5.6 (4.6-6.9) <0.001

Moderate versus low 4.1 (3.54.9) <0.001
Healthcare level

Specialist versus primary care 1.5 (1.1-2.0) 0.011
Adherence to inhalers

Good versus poor 1.8 (1.5-2.3) <0.001

Intermediate versus poor 1.7 (1.4-2.2) 0.011
Age-adjusted Charlson comorbidity index | vs 22 1.3 (1.1-1.5) <0.001

Abbreviation: FEV |, forced expiratory volume in | second.

moderate COPD were controlled by using the original
control criteria, following clinical features; however,
21.5% by using the novel one with the CAT questionnaire.
Considering clinical features, none of the patients with
severe COPD were controlled; whereas the percentage of
controlled patients was 8.3% using the CAT. Similarly, an
international study involving 314 patients with COPD and
evaluating the novel concept of control, Miravitlles et al,’”
evaluated the novel concept of COPD control in terms of
stability (no exacerbations or impairment in CAT scores)
and low impact (low level of symptoms). Of 314 total
patients, 21% were considered controlled by using these
pre-specified criteria, all of them experiencing mild or
moderate disease. When authors analyzed more restrictive
criteria for COPD control (low impact by both clinical
criteria and low CAT or clinical COPD questionnaire
scores) 13% of patients were considered as controlled.
By contrast, up to 32% of patients were considered as
controlled when only used CAT score. It is necessary to
indicate the studies by Nibber et al,'* and Miravitlles
et al,'> were carried out by the same working group,
using the original criteria of COPD control, previous to
the validation study in 2018.° They also incorporated
patients from different origin.

Results from our present study, indicate that 29.9% of
patients with severe COPD in Spain are controlled, with
the proportion dropping to 27.5% if following the simpli-
fied criteria (CAT score and exacerbations). In other

words, 70.1% (or 72.5%) of patients were considered non-
controlled according to these criteria, suggesting signifi-
cant improvement is needed in the control of patients with
severe COPD. The percentage of patients who are con-
trolled (FEV;<50%) is lower than shown in previous stu-
dies using the same validated CCC. In the validation study,
Soler-Catalufia et al,’ showed that up to 50% of patients
with FEV<50% were controlled. Moreover, the propor-
tion of controlled patients among mild/moderate cases
(FEV,>50) 64.2%.
a prospective, international, multicenter study aimed at

was Miravitlles et al,'® in
determining the 6-month prognostic value of control status
in 267 patients with COPD, revealed a proportion of con-
trolled patients of 59.3% among severe cases, and 68.5%
among mild/moderate ones. Soler-Catalufia et al,” in
a prospective, multicenter, observational study designed
to compare changes in control over a 3-month period
with changes in risk level, GOLD stage, and clinical
phenotype in 354 patients with COPD, the proportion of
controlled patients among severe cases was 44.7% versus
56.1% in mild/moderate ones. Authors also showed the
distribution of controlled patients at 3 months according to
the GOLD A-D category. In the category A, 40 patients
(90.9%) were considered as controlled by clinical evaluat-
ing, and 37 patients (84.1%) if using CAT assessment. One
possible explanation for the low COPD control found in
our study may derive from the type of departments
involved in the study. While our present study involved
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Post-bronchodilator FEV;>30

Age <70

Good adherence to inhalers

Active smoker

Moderate physical activity

High physical activity

Charlson comorbidity index <2

Intermediate adherence to inhalers

Specialized level of care

Figure 4 Strength of the association between independent factors and COPD control. Categorical factors are shown as circles, whereas continuous ones as squares. Each
factor has a specific color. The size of each circle/square is proportional to the prevalence of the factor. The central black circle (center) represents COPD control.
Concentric grey circles express the strength of the association, by using odds ratio (values | to 5). The proximity to the center is proportional to the odds ratio; thus,
a factor with higher odds ratio (high association with COPD control) is closer to the center. Reference factors are: age (270 years); smoking habits (ex-smoker); physical

activity (low); adherence to inhalers (poor); and primary level of care.

diverse departments (primary medicine, internal medicine,
general pneumology, and specialized COPD units), the
previously cited studies were mainly carried out in specia-
lized COPD units.®"-'

Factors significantly associated with clinical control of
COPD were in concordance with those implicated in the
disease severity. Low levels of physical activity are

correlated with higher decline in lung function, risk of all-
cause mortality, and incidence of comorbidities, such as
diabetes, cardiovascular diseases or depression.'”'? For
this reason, increasing levels of physical activity should
be part of any effective management and control of the
disease, and improved long-term clinical outcomes.?’
Indeed, physical activity has become an important
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outcome to healthcare professionals and COPD patients.”'
There are different tools to assess the physical activity in
patients, either objectively (such as pedometers, acceler-
ometers), subjectively (questionnaires, logs, diaries), or
hybrid (objective and subjective measures).”” Despite its
importance, the ability to perform physical activity in
patients with COPD is frequently limited, and patients
often require rehabilitation programs, non-invasive venti-
latory support and supplemental oxygen.” In our study,
the likelihood of achieving a low clinical impact and
stability was 5.4 times higher in patients with a high
level of physical activity, respectively, than those with
lower. It is necessary to note that physical activity is part
of the CCC definition. Nevertheless, in the definition,
physical activity was only evaluated as “daily physical
activity > 30 min each day”; whereas in the regression
model it was determined according to its level (high,
moderate, or low/inactive), and using the IPAQ question-
naire (implicating more aspects than minutes).

Smoking cessation is one of the most important factors
influencing the natural history of the disease.”* A number of
studies have demonstrated that smoking cessation is bene-
ficial for COPD patients, slowing the accelerated rate of
lung function decline and improving survival, compared
with those with active smokers.>>2° Furthermore, active
smokers with COPD have poorer health-related quality of
life, greater healthcare costs, impaired productivity than ex-
smokers.”’ It is interesting to note that, in our study, smo-
kers had 1.2 times higher likelihood of achieving clinical
control than ex-smokers. The explanation of such a result is
difficult to determine. This might be associated with the
cross-sectional design of the study. Active smoking could
be related to a better controlled, milder disease, and can be
considered a consequence, and not a cause, of good control.
Another explanation might be related to a selection bias, ie
severe patients that experienced fewer complications in the
past or were less symptomatic, which does not force them to
smoke cessation.

Bronchodilators, mainly inhaled formulations, are the
mainstay for COPD control.' They improve lung function
while reducing symptoms and  exacerbations.*®
Nevertheless, adherence to treatments among patients
with COPD is especially poor, with rates of non-
adherence ranging between 50% and 80%.%°2° Non-
adherence to treatment is associated with high mortality
and morbidity, number of hospitalizations, and reduced
quality of life.*' Patients with good adherence to inhalers
showed 1.9 times higher likelihood of achieving low

clinical impact and stability than those with poor adher-
ence rates. Age is also another important factor that
impacts on psychological and clinical outcomes in
COPD.*? The prevalence of COPD increases with age,
from 3.1% in individuals aged <40 years to 14.2% in
those older than 65 years.”® Moreover, there is evidence
of a strong association between aging, disease, and comor-
bidities (or multimorbidity in older patients).**** Aged
patients, with advanced disease, usually show lower lung
function and worse tolerance to physical activity. In our
study, clinical control was inversely associated with age
(1.2 times higher in patients aged<70 years than older) and
comorbidities (age-adjusted Charlson comorbidity index;
0.9 times higher per greater index value). Airway obstruc-
tion, measured by FEV, during the spirometry, is corre-
lated with disease progression, and lung function decline
may be an indicative of poor disease control.” Among our
patients, a higher value of post-bronchodilator FEV; was
significantly associated with a higher likelihood of low
clinical impact and stability. Finally, healthcare level also
has an influence over the clinical control of the disease.
Our results indicated a higher likelihood (1.6 times) of
clinical control in patients followed by a specialist than
a primary care physician. This can be presumably because
the study is focused on patients with severe COPD who
are frequently managed by specialists in hospital setting.
Overall, some of the factors associated with clinical con-
trol depend on patients (physical activity, adherence to
inhalers), which become them as principal players in the
management and evolution of their disease.

One of the main limitations of the study derives from the
non-standardized definition of disease control, by using the
CCC. Confounding bias may also be present at the time of
identifying factors potentially associated with clinical control.
Another limitation from the study is that data were collected
from a single visit, ie the study did not have a longitudinal
design. Considering all these limitations, conclusions should
be made with caution. Furthermore, it is also important to take
into account the concept of control in a chronic disease. In
severe cases, COPD symptoms (such as dyspnea) can be
controlled but they cannot disappear. Based on this, disease
control should be considered as stability of the disease, rather
than disappearance of symptoms, especially in severe cases.

Conclusions

By using the novel CCC, approximately only one third of
patients from this Spanish cohort with severe COPD are
controlled. Physical activity, age, adherence to inhalers,
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post-bronchodilator FEV, age-adjusted Charlson comor-
bidity index, and healthcare level were independent factors
associated with clinical control. Further prospective and
specifically designed studies should be performed to cor-
roborate the present observations.
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