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Abstract
Guidelines of treatment of chronic obstructive pulmonary disease (COPD) identify symptom reduction and prevention of exacerbations as the main
goals of therapy. Initial pharmacological treatment must be guided by these parameters, and effectiveness must be assessed at each clinical visit.
However, there is no clear guidance as to how this assessment must be performed. The concept of control has been well developed in asthma, but it
has been elusive in COPD. Patients with COPD may not be completely free from symptoms or exacerbations even under optimized therapy; therefore, control in COPD does not mean cure or absence of symptoms, but rather reaching the best clinical status possible according to the level of disease severity. A control tool has been developed based on a cross sectional evaluation of the impact of the disease and a longitudinal evaluation of stability. Low impact is a disease status defined by at least 3 of the following: low levels of dyspnoea, absence of or white sputum, low use of rescue
medication and self-declared walking time of more than 30 minutes a day, and stability is the absence of moderate or severe exacerbations in the previous 3 months. Control can also be defined by COPD Assessment Test (CAT) scores ≤ 10 units for patients with FEV1 ≥ 50% and 16 for patients
with FEV1 < 50% and stability as a change in CAT ≤ 2 units. Control of COPD is then defined as a status of low impact and stability. The control
tool has been validated prospectively in several studies and has demonstrated to be sensitive to clinical changes and to have a good predictive value
for poor outcomes. Clinical criteria are more reliable than CAT scores for the evaluation of control. The control tool is a quick and inexpensive method to evaluate clinical status and future risk of exacerbations that can be used at all levels of healthcare.
Key words: chronic obstructive pulmonary disease (COPD), control, COPD Assessment Test, outcomes.
For citation: Miravitlles M., Alcázar B., Soler-Cataluña J.J. The concept of control in chronic obstructive pulmonary disease: Development
of the criteria and validation for use in clinical practice. Russian Pulmonology. 2020; 30 (2): 135–141 (in Russian). DOI: 10.18093/0869-0189-202030-2-135-141

Chronic obstructive pulmonary disease (COPD) is considered to be a syndrome with different endotypes and phenotypes [1]. This heterogeneity of the disease also implies
difficulties in establishing a prognosis and identifying the
best treatment strategy for each individual patient. In this
context, personalization of treatment is very relevant for
patients with COPD [2, 3].
The most cited international recommendations on the
management of COPD are those of the Global Strategy
for Obstructive Lung Disease (GOLD). These recommendations divide COPD patients into four subgroups
according to the intensity of symptoms and frequency of
exacerbations in order to initiate pharmacological treatment [4]. Similarly, for the continuation of treatment,
step up or down decisions are based on the persistence of
symptoms (i.e. dyspnoea) or exacerbations, or both.
However, the last update of GOLD also introduced the
use of eosinophil blood concentrations to help in the decision about when to use inhaled corticosteroids (ICS) as
a first approach to a phenotypic treatment [4].
Other guidelines recommend directing pharmacological treatment according to the different phenotypes of
COPD, particularly, emphysema, chronic bronchitis, frequent exacerbators and asthma-COPD overlap (ACO) [5]
or using the eosinophilic inflammatory pattern to guide
therapy [6].
http://journal.pulmonology.ru/pulm

Irrespective of the classification used, the criteria for
stepping treatment up and down is not well defined in the
current guidelines. The GOLD strategy recommends reassessing symptoms and exacerbations at every clinical visit
but does not give any clue as to how to evaluate the efficacy of treatment [4]. The concept of control of COPD
was developed with the objective to help clinicians in the
decision to increase or decrease the intensity of treatment,
both pharmacologically as well as non-pharmacologically.
This concept of control has been well developed in asthma [7]; however, in COPD the characteristics of the
disease have made this concept elusive [8, 9]. Basically,
COPD is a chronic disease and treatment may alleviate
symptoms, reduce exacerbations and improve quality of
life, but will not cure the disease or completely eliminate
its manifestations [10]. Therefore, unlike asthma, control
in COPD does not mean “cured” or totally asymptomatic, and some gold standard must be identified in order to
classify a patient as controlled [11].
Defining control in COPD is hampered by the great
heterogeneity of the disease. It is well known that patients
with the same level of lung function impairment may have
very different symptom burdens, or patients with the same
health status may have different risks of exacerbations [12].
Therefore, the concept of control should incorporate the
main objectives of the treatment of COPD: reduce symp135
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toms and risk of exacerbation, while also considering
other important aspects of the disease that may impact
the quality of life of patients and may be modified by treatment [13].
Over the last seven years there has been an initiative to
develop the concept of control in COPD to help clinicians
in the escalation and descalation of treatment [14, 15].
The development of this concept required a first phase of
identifying the relevant variables or criteria of control and
establishing the cut-offs and a second phase of clinical
validations in different populations. In this manuscript we
describe the development of the idea of control in COPD
and the results of the validation process. Finally, we give
some recommendations as to how this concept can be
used in routine clinical practice.

The need for control in chronic obstructive
pulmonary disease
According to the Webster dictionary, one of the meanings
of control is: “to reduce the incidence or severity of, especially to innocuous levels” [16]. This definition includes
the concept of achieving the best possible health status of
the patient. Unfortunately, in COPD, the main objective
of treatment nowadays is not to cure, but rather to have
the disease “under control” or with the lowest impact on
the patient [10, 17].
Objective physiological measures of lung function and
multicomponent indices are very helpful in evaluating the
stage of the disease and establishing a prognosis [18], and
the use of patient reported outcomes (PROs) helps to
understand the impact of the disease on health-related
quality of life, sleep quality and mood, among others [19].
However, these measures are not sensitive enough to
guide treatment decisions.
In this context, it has been proposed that control in
COPD should consist of two axes, which reflect the
impact and stability of the condition [14, 15]. Impact is
related to the manifestations of the disease and how the
patients feel their disease at the time of medical consultation, and stability is related to changes of the clinical sta-

tus of the patient over time, including the presence of exacerbations.
Control in COPD is a conceptual dimension requiring
demonstration of both low impact and clinical stability of
disease. The developers of the concept hypothesize that
patients with controlled COPD will have better clinical
outcomes (reduced frequency of exacerbations and mortality, and improved health-related quality of life), as well
as a slower decline in lung function and reduced COPDrelated healthcare costs [14, 15].
Furthermore, control should be a tool easy to implement at all levels of patient care, from specialised clinics
in teaching hospitals to primary care practices, and should not require expensive equipment. In other words, the
concept of control must be a simple and inexpensive tool
that can be used in routine clinical practice in primary
care [13]. With such a tool it would be possible to reassess
the impact and effectiveness of therapies at each clinical
visit, as recommended by the GOLD strategy [4], and
make informed decisions about stepping therapy up or
down.

Initial validation of the concept of control in chronic
obstructive pulmonary disease
It was clear from the beginning that criteria were needed to
help define the current clinical situation of the patient and,
at the same time, provide knowledge of the temporal evolution of the disease with easy identification of possible
changes. On one hand, the current clinical situation of the
patient is a cross-sectional and static assessment corresponding to a specific time, which will hereafter be referred
to as “impact”. However, the temporal evolution of this
impact is a dynamic term which needs at least two observations over time and is framed within the concept of clinical stability. From the interaction of these two concepts of
impact and stability a new dimension is derived, which we
will denominate “control of COPD” (Figure 1) [14, 15].
The criteria for defining impact were identified based
on the clinical experience of the authors, who selected
only those that can be readily available at each clinical
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Figure 1. Representation of the concept
of impact, stability and control in chronic obstructive pulmonary disease*
Notes: Circles represent the transversal measurement of the clinical situation at different
time points (impact); lines show the analysis
of the changes (stability) and the shaded area
marks the concept of control, understood as
the desirable situation in which a condition of
low clinical impact is maintained over a long
period of time according to the severity of the
disease; * – Reproduced with permission of
the ©ERS, 2020 [14].
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Figure 2. The control tool for determination of control status in control in
chronic obstructive pulmonary disease
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visit at any level of healthcare [14, 15]. The candidate criteria were:
• A. Level of dyspnoea; which is considered one of the
key objectives of treatment by the GOLD initiative [4]
and is closely related to quality of life [20] and is even
a prognostic factor for survival [21]. The modified
Medical Research Council (mMRC) questonnaire is a
validated dyspnoea scale that is easy to use in clinical
practice [22].
• B. The presence of chronic sputum production defines chronic bronchitis and is a risk factor for frequent
and severe exacerbations, accelerated decline in lung
function and worse quality of life [23]. In addition, the
presence of dark sputum in stable state is associated
with the presence of pathogenic bacteria and indicates
higher levels of inflammation and increased risk for
exacerbations [24].
• C. Increased use of rescue medication is also a marker
of poor prognosis, that indicates a worse quality of life
and increased risk for exacerbations [25].
• D. Low levels of physical activity are associated with
more symptoms, depression, and more frequent and
severe exacerbations [26]. The self-declared minutes
per day walking is an easy measure of physical activity
related to quality of life and relevant outcomes in
COPD [27].
Since patients with COPD may have a wide range of
clinical severity, the threshold to define high impact may
differ between different degrees of COPD severity. As an
example, an mMRC dyspnoea score of 2 may be a good
indicator or represent low impact in a very severe COPD
patient but may indicate a high impact in a mild patient.
Stability is a dynamic concept that requires a window
of observation time. This window is the time period between the usual follow-up clinical visits and may be of 3,
6 or 12 months, according to the severity and clinical situation of the patient. In order to classify a patient as stable we decided that there should be a lack of exacerbations
or clinical worsening during the previous three months.
Initially, we also wanted to test whether the use of
a simple validated questionnaire could be used as a marker of control status [14, 15]. The COPD Assessment Test
(CAT) is a widely used short symptoms questionnaire
recommended by GOLD [28, 29], and several guidelines
recommend it for assessing the need for treatment in
COPD [4–6]. The hypothesis was that the CAT could be
used as a measure of impact, and changes in CAT could
http://journal.pulmonology.ru/pulm

also inform about stability, and the two together could
establish the control status of the patient.
Finally, control of COPD was defined as maintenance
of a situation of low impact over time adapted to the severity of the disease itself. Therefore, in order to establish
a situation of optimal control of COPD the following criteria should be fulfilled (Figure 2):
• Low impact according to the baseline severity of the
disease.
• Stability defined by the absence of significant clinical
worsening of CAT scores or by the absence of exacerbations in the previous three months.
Patients fulfilling these criteria may be classified as
controlled and the term “not controlled” should be reserved for the remaining cases.
The initial control criteria were tested in a group of 59
COPD patients in a single centre in Spain [15]. They were
classified as mild or moderate to severe based on a Body
mass index, Obstruction, Dyspnoea and Exacerbations
(BODEx) index above or below 4. Of these patients, 51%
were classified as controlled, but only 25% of severe patients were controlled [15]. The same control criteria were
retrospectively tested in a cohort of patients from the
Optimum Patient Care Research Database (OPCRD) in
the UK [30]. In this case, 2 788 patients were classified as
mild to moderate based on a BODEx index ≤ 4 (90%) or
severe with a BODEx index > 4 (10%), and all the patients had at least 15 months of follow-up to evaluate the
prognostic value of the control status at baseline. The
results showed that only 4.5% of the mild-moderate patients fulfilled the criteria for control and none of the severe patients was classified as controlled using the clinical
criteria. On the other hand 21.5% of mild-moderate and
8.3% of patients with severe COPD were classified as
controlled by CAT criteria. Interestingly, control status,
either by clinical criteria or by CAT scores, was significantly associated with a better prognosis, demonstrated
by a significant delay in time to the first exacerbation [30].
Since the previous retrospective study included basically mild to moderate patients from primary care, we
tested the prognostic value of the initial control criteria in
severe COPD patients from the database of the SPARK
study. The SPARK study was a 64-week, double-blind,
parallel-group multicentre study which included patients
with severe and very severe COPD with at least one moderate exacerbation in the previous 12 months. Patients were
randomised to receive tiotropium 18 μg, glycopyrronium
137
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50 μg or a fixed-dose combination of indacaterol and glycopyrronium 110/50 μg for 64 weeks, all once daily [31].
The SPARK study did not include the same variables used
to define control, and therefore, we had to use proxis
from the database, as described in the publication [32]. In
this population of severe patients, 20% were classified as
controlled by clinical criteria at baseline, and the analysis
confirmed that patients classified as controlled at the
beginning of the study had a prolonged period to the first
moderate to severe exacerbation compared with uncontrolled patients. The hazard ratio (HR) was 0.58 for risk to
moderate to severe exacerbations (95% confidence interval (CI): 0.49 to 0.69; p < 0.001) [32]. This study confirmed that the control criteria were probably too stringent
and only achievable by a minority of patients, and that
control status was a useful tool to predict future outcomes.

Refining the criteria for control in chronic obstructive
pulmonary disease
The great majority of patients included in the previously
described studies were stable and attended by physicians
dedicated to COPD. It was therefore difficult to accept
that only a small minority of these patients could be classified as controlled. This led to the idea that the original
thresholds proposed for low impact could be too demanding and could induce overtreatment in a significant number of patients with COPD.
We used the database of the baseline data of the first
international multicentre prospective control study to
investigate the effect of modifying the thresholds of symptoms and CAT scores to define impact and control status
in a population of 314 patients with COPD [33]. Similarly
to the SPARK population, only 21% of the patients were
classified as controlled, and the main reasons for not
being controlled were the high degree of dyspnoea, a high
CAT score or an exacerbation in the previous 3 months.
Additionally, this study identified female sex, having chronic bronchitis and having frequent exacerbations in the
previous year as independent factors significantly increasing the probability of being non controlled [33]. In this
dataset, a change in the criteria to classify patients into
moderate or severe was tested. Instead of a BODEx index
≥ 5, we used a BODEx index ≥ 3 to classify a severe patient with COPD. Nonetheless, this change did not significantly modify the distribution of patients in controlled
and uncontrolled status [33]. From this analysis it was
clear that the thresholds of the individual symptoms should be explored further, and this was performed in the
next prospective study.
Soler-Cataluña et al. [34] evaluated a total of 265 patients with COPD over a period of one year. At the baseline
visit, all variables included in the control concept were
collected, including the CAT questionnaire. Data showed
that all the criteria for control except physical activity and
CAT scores were significantly and independently associated with the future risk of exacerbations. However, all the
preselected variables were associated with relevant outcomes, such as quality of life and, therefore, all of these variables were kept in the definition of impact. Other important findings were that at least three of the four clinical
criteria were required to classify a patient as low impact,
138

Table 1
Modified control criteria, with adjustment for severity
according to the forced expiratory volume
in the first second in percent predicted; %
CLINICAL EVALUATION

Criteria of control stratified by severity; FEV1 (%)

Low impact by clinical criteria
(at least three of the four criteria should be fulfilled)
FEV1 ≥ 50%
FEV1 < 50%
• Dyspnoea (mMRC)
0–1
0–2
• Rescue medication
≤ 3 times / week
• Sputum colour
White or no sputum
• Physical activity
≥ 30 min / day
Clinical stability by clinical criteria
• Exacerbations in the
last 3 months
None
Control by clinical criteria
EVALUATION BY CAT
Low impact by CAT
• CAT
Stability by CAT
• CAT changes
Control by CAT

Low impact + Stability
Criteria of control stratified by severity; FEV1 (%)
FEV1 ≥ 50%
0–10

FEV1 < 50%
0–16

≤ 2 points
Low impact + Stability

Notes: CAT, COPD Assessment Test; FEV1, Forced Expiratory Volume in the first second in
percent predicted; mMRC, modified Medical Research Council dyspnoea scale.

and that the best cut-off to classify patients into two groups of severity was an FEV1 of 50% predicted. By classifying severity according to the FEV1 (%) and using the new
thresholds of low impact, almost 56% of patients could be
classified as controlled by clinical criteria and 57% by
CAT criteria [34].
These new percentages appeared to be more adequate
to the clinical reality of patients with COPD in everyday
practice, but they should be reliable predictors of outcomes if they were to be used in clinical practice. The new
control criteria were tested during the one year follow-up,
and patients uncontrolled at baseline had an increased
risk of the composite event (exacerbation, hospitalisation
or death), with a HR – 2.50 (95% CI: 1.53 to 4.07;
p < 0.001) for control based on clinical criteria and also
a significant, albeit lower, control based on CAT criteria
with a HR – 1.79 (95% CI: 1.11–2.90; p < 0.001) [34].
These results confirmed that the new control criteria were
easy to implement and more adequate for clinical practice with a very good prognostic value, being better for the
clinical criteria compared to CAT (table 1).

Prospective validation of the definitive control criteria
The studies conducted initially demonstrated that control
status identified a subgroup of patients that had better
long-term outcomes in terms of reduced exacerbations
and probably better survival. However, before the control
tool could be extensively used in clinical practice to help
in therapeutic decision making, more validations were
needed.
Ideally, the degree of control should be:
• related to the clinical status of the disease; uncontrolled patients should have a worse quality of life, and
losing control should be associated with worsening of
other clinical parameters;
Пульмонология. 2020; 30 (2): 135–141. DOI: 10.18093/0869-0189-2020-30-2-135-141
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• associated with different clinically relevant outcomes
(greater control, better outcomes);
• sensitive to change in clinical status;
• able to be modified by the treatment in that the therapeutic objective involves seeking control for each level
of basal severity.
A new series of studies were conducted in order to further validate the use of control status in clinical practice.
A Spanish multicentre, observational study in 354 COPD
patients aimed to investigate the sensitivity of the control
tool to changes in clinical status by comparing changes in
control over a 3-month period with changes in GOLD
A–D categories and in risk level and clinical phenotype
(non-exacerbator, asthma-COPD overlap, exacerbator
with emphysema or with chronic bronchitis) [35], according to the Spanish guidelines of COPD [3, 5, 36]. At
3 months, the proportion of controlled patients was
50.3% by clinical criteria and 47.8% by CAT [35].
During the 3-month follow-up, the control status of
87 (29.2%) patients changed as assessed by clinical variables and 85 (28.5%) according to CAT. In contrast, the
risk level only changed in 26 (8.7%) patients (p < 0.001),
27 (9.1%) experienced changes in their clinical phenotype
(p < 0.001) and 59 (19.8%) in the GOLD classification
(p = 0.008) [35]. These results indicated that control status was more sensitive to changes in clinical status than
the other usual severity markers used in guidelines [3, 4,
36]. Moreover, change in control status demonstrated to
be clinically meaningful, because patients who showed an
improvement in control status over 3 months had better
CAT scores at the end of follow-up and, conversely, patients who changed control status from controlled at baseli-

ne to uncontrolled at the end of follow-up experienced
a significant impairment in CAT scores (p < 0.001 for
both comparisons) [35].
A prospective international multicentre study was conducted with the objective to further validate the long-term
prognostic value of control status [37]. The characteristics
of the patients recruited and their control status at baseline have been described in a previous section of this article [33]. The patients were followed for 18 months, and the
main outcome was the difference in a composite outcome:
exacerbations, hospitalisations or death, during follow-up
between controlled and uncontrolled patients at baseline.
A total of 307 patients with different levels of severity from
7 countries were evaluated, and 197 (65%) were classified
as controlled by clinical criteria. The proportion of controlled patients was 68.5% of mild/moderate and 59.3% of
severe COPD patients using an FEV1 – 50% as the cutoff. Regarding CAT, only 37.9% were classified as controlled; 41.5% among the mild/moderate and 34.5% of
severe COPD patients. Patients classified as controlled
at baseline had significantly fewer exacerbations during
follow-up, and especially when classified as controlled
by clinical criteria (mean of 1.1 versus 2.6; p < 0.001).
Differences were lower, although still significant, when
using CAT criteria of control (1.1 mean exacerbations in
controlled versus 1.9 in uncontrolled patients; p = 0.014).
However, only patients controlled by clinical criteria showed a significantly increased time to the first exacerbation
compared to uncontrolled (median 93 days versus 274
days; p < 0.001). Finally, control status measured with clinical criteria was a better predictor of combined event
(area under the receiver operating characteristics (ROC)
Table 2
Main characteristics and results of control studies

Reference

Design

Population

Main Results

Interpretation

J.J.Soler-Cataluña
et al., 2014 [15]

Prospective Unicentre

59 patients,
FEV1 (%) = 55%

Controlled: 60% of mild-moderate
and 30% of severe

Control criteria are easy to implement
but must be refined

A.Nibber et al.,
2017 [30]

Retrospective, database
study in UK

2788 patients,
of whom
277 were severe

Controlled: 4.5% of mild-moderate
and 0% of severe. Control status
predictive of exacerbations

Control criteria too restrictive. Control
status is a good predictive tool

M.Miravitlles et al.,
2018 [33]

Cross-sectional analysis of 314 patients from
a prospective, international., 7 countries,
multicentre study
FEV1 (%) = 52%

Controlled 21% all mild to moderate.
Change in severity threshold did not
and new thresholds identified

Initial control criteria should be refined,
and new thresholds identified

J.J.Soler-Cataluña
et al., 2018 [34]

Prospective, two centres
in Spain

265 patients,
FEV1 (%) = 58%

New control criteria identified and
validated prospectively

The new control criteria are more adequate for clinical use and have a good
predictive value. Clinical criteria are
more reliable than CAT criteria of control

M.Barrecheguren
et al., 2020 [32]

Secondary analysis of
SPARK randomised
clinical trial

2044 patients,
FEV1 (%) = 38%

Controlled patients had lower rate
of exacerbations (RR = 0.56) and
prolonged time to first exacerbation
(93 vs 222 days; HR = 0.58)

Control status was a good predictor of
exacerbations in a population of severe
COPD patients with frequent exacerbations

M.Miravitlles et al.,
2020 [37]

Prospective, international.,
multicentre, study

307 patients,
FEV1 (%) = 52%

Controlled patients had lower rate of
exacerbations (1.1 vs 2.6 per year;
p < 0.001) and prolonged time to
first exacerbation (93 vs 274 days;
p < 0.001)

The new control criteria provided
a very good predictive value for
exacerbations. Clinical criteria were
more reliable than CAT criteria
of control

J.J.Soler-Cataluña
et al., 2020 [35]

Prospective, multicentre
study in Spain

354 patients,
FEV1 (%) = 49%

During a 3-month period 29% of patients
changed control status, but only 9%
changed level of risk, 9% phenotype
and 19% GOLD A–D. Changes in control
over 3 months resulted in significant
changes in CAT scores

Control status is more sensitive to clinical
changes than changes in phenotype, level
of risk of GOLD A–D. Changes in control
over 3 months reflect changes in quality
of life

Notes. FEV1, forced expiratory volume in one second; UK, United Kingdom; CAT, COPD Assessment Test; RR, Risk Ratio; HR, Hazard Ratio; GOLD, Global strategy for Obstructive Lung
Disease.
http://journal.pulmonology.ru/pulm
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curve (AUC) – 0.67) compared with control status measured by CAT criteria (AUC – 0.57) [37]. These results
confirmed that the newly selected control criteria were
more adequate for clinical practice than the old criteria,
because they identify around 50 to 60% of patients managed by specialised clinics as controlled and have a very
good prognostic value for exacerbations. Another consistent result is that the clinical criteria of control perform
better than the CAT criteria to predict poor outcomes.
A summary of the different studies conducted to validate
the control tool is presented in table 2.
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