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PERSPECTIVE

A new perspective on concepts of asthma
severity and control
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S.C. Lazarus, M.L. Levy, P.M. O’Byrne, M.R. Partridge, I.D. Pavord, M.R. Sears,
P.J. Sterk, S.W. Stoloff, S.J. Szefler, S.D. Sullivan, M.D. Thomas,
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ABSTRACT: Concepts of asthma severity and control are important in the evaluation of patients and
their response to treatment but the terminology is not standardised and the terms are often used
interchangeably. This review, arising from the work of an American Thoracic Society/European
Respiratory Society Task Force, identifies the need for separate concepts of control and severity,
describes their evolution in asthma guidelines and provides a framework for understanding the

relationship between current concepts of asthma phenotype, severity and control.

“Asthma control” refers to the extent to which the manifestations of asthma have been reduced
or removed by treatment. Its assessment should incorporate the dual components of current
clinical control (e.g. symptoms, reliever use and lung function) and future risk (e.g. exacerbations

and lung function decline).

The most clinically useful concept of asthma severity is based on the intensity of treatment
required to achieve good asthma control, i.e. severity is assessed during treatment. Severe
asthma is defined as the requirement for (not necessarily just prescription or use of) high-
intensity treatment. Asthma severity may be influenced by the underlying disease activity and by
the patient’s phenotype, both of which may be further described using pathological and
physiological markers. These markers can also act as surrogate measures for future risk.

KEYWORDS: Asthma, control, definitions, severity

ples dictate that treatment should be based

on establishing a working diagnosis fol-
lowed by an initial assessment of severity, in
order to provide a guide to the intensity of
therapy that will be needed. Thereafter, for
chronic diseases, treatment decisions are usually
based on whether control of the disease processes
and their clinical manifestations has been
achieved. In clinical trials, study populations
are usually selected on the basis of a firm
diagnosis and the presence of clinical or patho-
physiological features that establish the fact that
patients have the potential to improve.

F or most diseases, basic therapeutic princi-

The situation is more complex for asthma, a
heterogeneous syndrome whose natural history is
characterised by variability in its symptoms and
signs over time. The definition of asthma [1, 2]
includes two domains (symptoms and variable
airway obstruction) that are readily amenable to
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being assessed by clinicians, and two additional
domains (airway inflammation and airway hyper-
responsiveness (AHR)) that characterise the under-
lying disease process but are less accessible in
clinical practice. However, with the present defini-
tion of asthma, none of these domains is “both
necessary and sufficient” for the diagnosis, i.e.
although features of all four domains are char-
acteristic of populations with diagnosed asthma,
an individual patient may have features of any or
all of them. In primary care, where most asthma is
managed, the diagnosis of asthma is often based
only on symptoms (wheeze, cough, shortness of
breath and chest tightness). However, these
symptoms are not specific to asthma and they
overlap considerably with other respiratory con-
ditions, such as chronic obstructive pulmonary
disease, or with nonrespiratory conditions, such as
cardiac failure or obesity. Given the difficulties of
assessing AHR and airway inflammation in
primary care, these domains of asthma are often
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ASTHMA SEVERITY AND CONTROL

not assessed even at initial presentation, and lung function is
often not measured. As a result, clinicians have little opportunity
to become familiar with their relative contribution in patients
with a diagnosis of asthma.

The clinical usefulness of these measures is also affected by the
rate at which they change over time, not only in relation to the
environment and the underlying disease process, but also in
response to treatment. Symptoms and lung function may
change rapidly from day to day or even hour to hour (e.g. with
allergen exposure) and can respond rapidly to initiation of
treatment, whereas airway responsiveness tends to change
relatively slowly with treatment. Similarly, pathophysiology
may change with time, e.g. with the development of airway
wall remodelling and relatively fixed airway obstruction.

As a result, even in patients with well-characterised asthma,
the relationship between the underlying disease processes and
their clinical manifestations is not strong. All of these issues
pose challenges regarding how patients with asthma should be
diagnosed and assessed, and how treatment response should
be judged. In clinical trials, an expanding array of clinical and
pathophysiological outcome measures has been used to
evaluate asthma control. However, there has been no agree-
ment to date on the relative importance or weight of any of
these measures.

Against this background, in 2004, the European Respiratory
Society and the American Thoracic Society jointly established a
Task Force to provide recommendations about standardised
measures for assessing asthma control, severity and exacerba-
tions, primarily in the context of clinical trials. These
recommendations will be published in due course. The Task
Force commenced by investigating existing usage of the terms
“asthma control” and “asthma severity”” in clinical trial
publications from 1990 to 2004. Many papers described
baseline status and/or treatment outcomes in terms of asthma
severity, assessed on the basis of symptoms, reliever use, lung
function and exacerbations, with reference to international
guidelines [1, 3]. However, many other publications described
baseline status and/or treatment outcomes in terms of asthma
control, referencing the same guidelines and using the same
outcome variables and cut points. The synonymous use of
these terms reflects the fact that severity and control have
never been adequately defined or standardised. The present
manuscript identifies the need for separate concepts of severity
and control, describes the evolution of these concepts and
provides a framework for understanding their relationship.

HISTORICAL PERSPECTIVE

The easier of the two concepts to define is asthma control. In
lay usage, ““control” conveys the sense of being reined in or
kept within certain boundaries. This concept translates readily
to asthma. There is no known cure for asthma, but it is
controllable in the majority of patients. Over the past 15 yrs,
there has been general agreement that a patient’s level of
asthma control represents the extent to which the clinical
manifestations of asthma have been removed or reduced by
treatment. In 1996, COCKCROFT and SWYSTUN [4] highlighted the
fact that the goals of asthma treatment coincide with ideal
asthma control, namely absent/minimal symptoms, minimal/
no requirement for rescue Pr-agonist, no night-time or early
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morning symptoms, normal lifestyle, minimal airway obstruc-
tion and no morbidity [5]. International guidelines consistently
describe the goals of asthma treatment as relating not only to
the control of patients’ current symptoms, but also to the
prevention of future adverse outcomes, such as exacerbations,
a rapid decline in lung function and side-effects of treatment
[2, 6]. Therefore, the assessment of asthma control falls into
two broad categories: assessment of the current level of clinical
control: and assessment of future risk to the patient. These dual
components have been particularly emphasised in the recently
published Expert Panel Report (EPR)3 of the National Heart,
Lung, and Blood Institute [6] in terms of “current impairment”
and “future risk”.

While earlier guidelines described ideal asthma control, the 2006
Global Initiative for Asthma (GINA) guidelines [2] provided a
working schema to formalise the classification of asthma control.
This categorises asthma as follows. ““Controlled”’: the patient has
symptoms and reliever use twice per week or less, no night
waking, no activity limitation or airway obstruction, and no
exacerbations; “partly controlled”: symptoms or reliever use are
present more than twice per week, any night waking, activity
limitation or airway obstruction, or an exacerbation in any week;
and “uncontrolled”: the presence of any three or more of these
individual features within any week. This classification was
consensus-based, and has not yet been validated. The guidelines
directly link this classification of asthma control to decisions
about asthma treatment, with a recommendation that treatment
should be stepped up if asthma is uncontrolled, and that a step-
up should be considered if asthma is partly controlled. This
approach represents a major shift from the previous approach of
basing treatment decisions on asthma severity.

The concept of asthma severity itself has evolved substantially
over the years. Discussion about severity is complicated by the
widespread use of the word to refer to the intensity or
magnitude of individual features, e.g. severity of airway
obstruction, or of individual events, e.g. severity of an
exacerbation (table 1). However, the present discussion relates
to the concept of overall asthma severity. In the 1995 GINA
guidelines [3], overall asthma severity was assessed primarily
on the basis of the patient’s clinical characteristics prior to
commencing treatment. Off-treatment severity was categorised
into intermittent, mild persistent, moderate persistent and
severe persistent, based on symptoms, reliever use, night
waking and peak expiratory flow (PEF) or the per cent
predicted forced expiratory volume in one second. This initial
severity classification was then used to determine the patient’s
initial treatment. A similar classification was published in the
1997 National Asthma Education and Prevention Program 2
guidelines (table 2) [1] and the 2002 GINA guidelines [7]. The
current authors’ literature search indicated that these classifi-
cation tables were rarely used as intended, with many
publications using them to delineate the severity of asthma
in patients who were already on treatment. This confusion is
not surprising, as the clinical features used in the classification
of asthma severity off treatment were essentially the same as
those described in the same guidelines for assessing asthma
control in patients on treatment.

In order to deal with the assessment of patients on treatment,
the 1995 GINA guidelines [3] introduced the concept of the
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TABLE 1
features

Characteristic

ASTHMA SEVERITY AND CONTROL

Common usage of the terms ““severity’ and “‘control”” in asthma, indicating both the overlapping and the distinguishing

Common usage of the terms

“Severity”’

“Control”

Symptoms
episodes/attacks occur

Exacerbations
of respiratory failure

Medication
control and lung function

Lung function

Airway hyperresponsiveness
e.g. methacholine, exercise
Airway inflammation

The intensity of respiratory distress when asthma symptoms/

The speed of onset (rapidity), degree of disability, and advent

Amount of treatment required to maintain best symptom

The degree of loss of lung function

The level of response to challenge agents

The degree of inflammation present when untreated

The frequency with which symptoms, episodes and attacks
occur over time
Frequency of exacerbations of any severity

Frequency with which additional therapy is required,
especially SABA use and courses of steroid tablets
The variability of change in lung function which occurs over a short to
medium time frame
The frequency with which actual challenge situations, such as exercise,
result in acute episodes of asthma
The degree of inflammation present while on treatment

SABA: short-acting Bo-agonist.

medication required to maintain control. This was further
developed by COCKCROFT and SWYSTUN [4], who, highlighting the
potential for over-treatment, based their classification of severity
on down-titration to establish the minimum treatment required
to maintain control (table 3). These approaches allowed for
assessment of severity during treatment and recognised that
asthma control could be more difficult to achieve in some
patients than in others. However, it was not widely recognised

1)\ 8= Previous classification system for asthma severity

that the COCKCROFT and SWYSTUN [4] categorisation of mild,
moderate and severe asthma was only applicable to patients
whose symptoms were well controlled on each of the specified
levels of treatment. Any patient whose symptoms were not well
controlled on the highest treatment level (high or very high dose
inhaled corticosteroids (ICS) with or without oral corticosteroids)
was classified as very severe. The utility of this classification was
limited by the need to formally determine a patient’s minimum

Clinical features before treatment”

Symptoms'

Night-time symptoms Lung function

Step 4: severe persistent Continual symptoms
Limited physical activity
Frequent exacerbations
Daily symptoms

Daily use of inhaled SABA

Exacerbations affect activity

Step 3: moderate persistent

Frequent FEV1 or PEF <60% pred

PEF variability >30%
More than once per week FEV1 or PEF >60 and <80% pred
PEF variability >30%

Exacerbations more than twice per week; may last days

Step 2: mild persistent
once per day
Exacerbations may affect activity

Step 1: mild intermittent Symptoms no more than twice per week

Asymptomatic and normal PEF between exacerbations

Symptoms more than twice per week but no more than

More than twice per month FEV1 or PEF >80% pred
PEF variability 20-30%
No more than twice FEV1 or PEF >80% pred
per month

PEF variability <20%

Exacerbations are brief (from a few hours to a few days);

intensity may vary

From the National Asthma Education and Prevention Program Expert Panel Report 2 [1]. Asthma severity was classified by clinical characteristics before treatment. FEV1:
forced expiratory volume in one second; PEF: peak expiratory flow; % pred: % predicted; SABA: short-acting B-agonist. *: the presence of one of the features of severity
is enough to place the patient in that category. An individual should be assigned to the most severe grade in which any feature occurs. The characteristics noted are
general and may overlap because asthma is highly variable. Furthermore, an individual's classification may change over time. ¥: Patients at any level can have mild,
moderate or severe exacerbations. Some patients with intermittent asthma experience severe and life-threatening exacerbations separated by long periods of normal lung
function and no symptoms.
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a).\:18 S5 Previous classification system for asthma severity,

treatment with which asthma is well controlled

Asthma severity Symptoms

D.R. TAYLOR ET AL.

proposed by COCKCROFT and SwYSTUN [4], based on the minimum

Treatment requirements

Very mild Mild/infrequent (synonym well controlled)
Mild Well controlled
Moderate Well controlled
Severe Well controlled

Very severe Not well controlled

None or rare B-agonist
Bo-agonist (occasional) + low-dose ICS
Moderate- to high-dose ICS + occasional
ingested corticosteroid
High- to very high-dose ICS + ingested corticosteroid
Very high-dose ICS and ingested corticosteroid
+ additional therapies

ICS: inhaled corticosteroids. Reproduced from [4], with permission from the publisher.

effective treatment [8]. In addition, it is not necessarily possible,
or even desirable, to use very high doses of ICS or regular oral
corticosteroids in all patients who fail to achieve optimal control
on lower doses. Therefore, such patients were unable to be
classified under this system.

An expanded approach to defining severity was taken in the
2002 GINA guidelines (table 4) [7]. The initial assessment of
severity (and hence the starting treatment step) was decided
off-treatment, as before, but for subsequent reassessment on
treatment, the patient’s severity classification was increased by

one level (i.e. to a worse severity) for every increased step in
current treatment. For example, patients with clinical features
of mild persistent asthma were classified as having moderate
persistent asthma if they were taking step 2 treatment (low-
dose ICS), and as severe persistent asthma if they were taking
step 3 treatment (low- or moderate-dose ICS and long-acting p-
agonist (LABA)). In this model, worsening severity was
defined by worsening clinical control and/or increasing
treatment requirements, i.e. by any movement to the right or
downwards in the table (table 4). Although this concept
appropriately allowed for differences in level of clinical control

1) \:1B S8 Previous classification system for asthma from Global Initiative for Asthma (GINA) 2002 [7]

Patient symptoms and lung function

Current treatment step

Step 1: intermittent

Step 2: mild
persistent

Step 3: moderate
persistent

Step 1: intermittent
Symptoms less than once per week
Brief exacerbations
Nocturnal symptoms no more than twice per month
Normal lung function between episodes
Step 2: mild persistent
Symptoms more than once per week but less than once per day
Nocturnal symptoms more than twice per month but less
than once per week
Normal lung function between episodes
Step 3: moderate persistent
Symptoms daily
Exacerbations may affect activity and sleep
Nocturnal symptoms at least once per week
FEV1 >60 and <80% pred or PEF >60 and <80% of personal best
Step 4: severe persistent
Symptoms daily
Frequent exacerbations
Frequent nocturnal asthma symptoms
FEV1 <60% pred or PEF <60% of personal best

Intermittent

Mild persistent

Moderate persistent

Severe persistent

Mild persistent

Moderate persistent

Severe persistent

Severe persistent

Moderate persistent

Severe persistent

Severe persistent

Severe persistent

The patient’s severity classification was increased (worsened) by one step for each increased step in treatment. Any change towards the right or towards the bottom of the
table represented worsening severity. Treatments are as defined in [7]. FEV1: forced expiratory volume in one second; % pred: % predicted; PEF: peak expiratory flow.
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Severe asthma

(i.e. requiring high-intensity treatment)

Good control only if
on high-intensity
treatment

Poor control despite
high-intensity
treatment

Potentially treatment
responsive, but with
persistent problems,

Treatment resistant
(sometimes called
refractory asthma)

Persistent
comorbidities,
e.g. psychosocial
problems or reflux,
despite treatment

e.g. poor compliance,
persisting allergen
exposure,
smoking etc.

FIGURE 1. Severe asthma is now defined as the requirement for (not just the
prescription or use of) high-intensity treatment, after modifiable factors and
comorbidities have been appropriately managed. It includes two categories:
1) patients who maintain good control only while taking high-intensity treatment, in
whom attempts to reduce therapy result in loss of control; and 2) patients with poor
asthma control, frequent exacerbations and/or “brittle” asthma despite high-
intensity treatment. High-intensity treatment may be prompted by comorbidities that
contribute to, or are interpreted as, poorly controlled asthma, and/or truly treatment-
resistant asthma.

and in level of treatment, it did not gain broad acceptance,
perhaps because of its complexity. This may have been due to
additional confusion arising from the use of the terms
“intermittent”, “mild persistent”, “moderate persistent” and
“severe persistent’” to refer in turn to the patients’ level of
clinical control, their current treatment step, and their resulting

severity classification.

Recent guidelines [2, 6] have reverted to a dual definition of
asthma severity. For example, the EPR3 document [6]
recommends that for clinical practice, severity should be
defined on the basis of clinical features off-treatment. A second
definition is included for use in population-based evaluations,
clinical research or subsequent characterisation of the patient’s
overall severity, in which asthma severity would be inferred
after optimal therapy was established, from the lowest level of
treatment required to maintain control.

IS A CONCEPT OF ASTHMA SEVERITY STILL NEEDED?
Given that international asthma guidelines now agree that
asthma management, first and foremost, should be based on
the assessment of asthma control, is a concept of asthma
severity still needed? If so, which of the preceding disparate
concepts is most useful, and how can the accumulated
confusion be resolved?

The most compelling argument for maintaining a concept of
asthma severity is the widespread use in clinical practice of the
expression “‘severe asthma” to refer to “difficult-to-treat”
asthma. The expression “difficult to treat” has often been used
[9, 10] to include not only patients in whom the process of
asthma management is difficult (due to poor adherence,
psychological problems and comorbidities contributing to
cough, wheeze and the perception of dyspnoea, efc.), but also
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those who, although cooperative and adherent with their
asthma management, require high-intensity treatment, with
the attendant risk of treatment-related side-effects. Such
patients consume a high proportion of asthma health
resources, including the need for close monitoring [11], and
there is active research interest in this problem. Several
research networks have published criteria for defining severe
asthma. The ENFUMOSA (European Network for
Understanding Mechanisms of Severe Asthma) study group
[12] defined severe asthma as the occurrence of one or more
exacerbations in the previous year despite oral corticosteroids
or high-dose ICS. The Severe Asthma Research Program, based
in the USA, uses criteria established by an American Thoracic
Society Workshop [9] to identify patients with persistent
symptoms, asthma exacerbations or airway obstruction despite
high medication use, in addition to those who require high
medication doses in order to maintain good disease control.
The TENOR (The Epidemiology and Natural History of
Asthma: Outcomes and Treatment Regimens) study group
[10] includes patients with high use of the healthcare system or
high medication use in the past year. Taken together, despite
some variation in their criteria, these definitions of severe
asthma all incorporate a mandatory minimum criterion of
high-dose anti-inflammatory treatment. Therefore, there is
both clinical and research consensus that severe asthma is
defined by the requirement for high-intensity treatment. It
includes not only patients with poor control or frequent
exacerbations despite high-intensity treatment, but also
patients who can only maintain good control while taking
high-intensity treatment (fig. 1). The requirement for high-
intensity treatment should be distinguished, on the one hand,
from the prescription of high-intensity treatment (i.e. adher-
ence should be taken into account) and, on the other hand,
from mere use of high-intensity treatment, which in some
patients may reflect over-treatment. Wherever possible, an
attempt should be made to down-titrate treatment in order to
assess optimum treatment requirements, before describing a
patient as having severe asthma. Similarly, modifiable comor-
bidities should be addressed. Likewise, there are frequent
references in clinical practice and in research publications to
patients with mild asthma. Current usage indicates that these
patients do not just have well-controlled asthma, but that they
are able to be well-controlled with low-intensity treatment,
such as low-dose ICS or leukotriene modifiers, or even with
occasional short-acting f,-agonist alone, i.e. they can be
considered to have “easy-to-treat” asthma.

Hence, there is clinical utility in describing patients not only in
relation to their level of asthma control, but also their asthma
severity, in terms of the intensity of treatment required to treat
the patient’s asthma and to achieve good control [4]. Table 5
describes a classification of severity based on the lowest level
of treatment required to achieve the patient’s best level of
control. It has been modified from the corresponding table in
the EPR3 report, with medication class names rather than step
numbers, in order to allow use with both the EPR3 treatment
strategies (six steps) [6] and the GINA treatment strategies
(five steps) [2]. There is a proviso: this system is based on the
ranking of treatment intensity in current guidelines. Not all
medications are available in all healthcare systems, and this
may affect the assessment of asthma severity in some
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ASTHMA SEVERITY AND CONTROL

1y \:1B 5 Classification of asthma severity

Intermittent Mild

D.R. TAYLOR ET AL.

Moderate Severe

Lowest level of treatment
required to achieve patient’s
best level of asthma control

SABA as needed Low-dose ICS or other low-intensity
treatment (e.g. cromolyn, LTRA,
nedocromil and theophylline

Low- to moderate-dose ICS

and LABA (or other extra
)#

High-intensity treatment (high-dose

ICS and LABA + oral corticoster-
)* treatment oids and/or other extra treatment)”

See also fig. 1. Modified from the Expert Panel Report 3 of the National Heart, Lung, and Blood Institute [6], with step numbers replaced by medication class names.

Severity is based on the intensity of treatment required to control the patient’s asthma once the diagnosis has been confirmed, comorbidities treated, and inhaler

technigue and adherence have been optimised. Down-titration should be performed, if possible, to avoid misclassification due to over-treatment. The description of

treatment intensity is based on the medications and doses recommended in the stepwise treatment algorithm found in current guidelines [1, 2]. It is acknowledged that

not all of these medications will be available in all healthcare systems, and that this may affect the assessment of asthma severity in some environments. It is not yet

known how new approaches, such as initial maintenance therapy with inhaled corticosteroids (ICS)/long-acting Bo-agonists (LABA), or maintenance and reliever therapy

(e.g. with budesonide/formoterol), will be positioned in asthma guidelines, and hence how they will affect the classification of mild/moderate asthma. However, the same

principle, of mild asthma being defined by the ability to achieve good control using very low-intensity treatment and severe asthma being defined by the requirement for
high-intensity treatment, will still be applicable. SABA: short-acting B,-agonist; LTRA: leukotriene receptor antagonist. : see guidelines for details [1, 2].

environments. Likewise, as guidelines about asthma treatment
continue to evolve, there may be some modifications to this
table over time. For example, the positioning in future
guidelines of new approaches such as initial maintenance
therapy with ICS/LABA, budesonide/formoterol as mainte-
nance and reliever therapy, and phenotype-specific treatment,
such as anti-immunoglobulin E, may influence severity
assessment in the future. However, in principle, mild asthma
would still be defined as the ability to achieve good control
with very low-intensity treatment and severe asthma would
still be defined by the need for high-intensity treatment.

Although long established, the additional concept of severity
as the activity of the underlying disease off-treatment, as
indicated by clinical features, has important limitations. It does
not provide for easy assessment of change with time. It would
be ethically inappropriate, after a period of treatment, to
withdraw a patient’s medications for 2—4 weeks to allow for
reassessment of severity. Importantly, there is little research
evidence that a patient’s untreated state can consistently
inform future management decisions. Identical clinical features
may, in one patient, become completely controlled with low-
dose ICS, while another patient may remain poorly controlled,
despite high doses of multiple medications.

In summary, there is now broad support for the concept that
“severity” ought to indicate the intensity of treatment required
to treat a patient’s asthma and there is little evidence to justify
or retain a definition of severity as ““disease activity off-
treatment”’. It is confusing to have two different definitions of
severity; the current authors recommend that the previous
definition of asthma severity, i.e. clinical features off-treatment,
should now be abandoned.

ASTHMA SEVERITY, CONTROL AND PHENOTYPES

Several reviews of the relationship between severity and control
have been published [4, 13-16], although, not surprisingly,
given the above history, the conclusions vary between authors.
Most authors highlighted that the terms severity and control
should not be regarded as synonymous, as patients with severe
asthma may be well controlled on high doses of treatment and
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patients with mild asthma may be currently poorly controlled,
e.g. owing to poor compliance. BATEMAN et al. [17] have shown
that the probability of a patient becoming well controlled was
independent of their baseline severity (defined by their baseline
dose of ICS).

Although poor asthma control may be due to underlying
severe disease or resistance to therapy, it is far more frequently
due to poor compliance, poor inhaler technique, under-prescrib-
ing or environmental factors, such as allergen exposure or
smoking. Patients may also appear to have poor clinical asthma
control due to incorrect diagnosis and/or significant comorbid-
ities. By the American Thoracic Society Workshop definition [9],
before a label of severe asthma can be applied, other diagnoses or
comorbidities must be excluded, exacerbating factors treated and
the patient must be generally adherent. This avoids classifying
patients with poor asthma control as having severe asthma if they
are, in fact, misdiagnosed or have readily treatable but essentially
under-treated asthma. However, some patients may continue to
require high-intensity asthma treatment (and hence be defined as
having severe asthma) because of persistent symptoms owing to
conditions such as rhinosinusitis, reflux or psychosocial pro-
blems, despite the best available management strategies for these
conditions. These often give rise to symptoms of cough, wheeze
or dyspnoea in their own right, leading to a perception, both by
patients and the clinician, that asthma is severe and/or poorly
controlled. Comorbidities may also potentially have a direct
effect on airway inflammation. Likewise, other patients may
require intensive intervention on an ongoing basis because of
residual problems, such as allergen exposure or persistently poor
compliance, despite appropriate interventions (fig. 1).

More recently, there has been increasing awareness of
heterogeneity of the underlying disease processes in asthma.
Recent reviews have highlighted the importance of different
asthma phenotypes, their natural history and varying treat-
ment responses [18, 19]. These phenotypes may alter the
intensity of the treatment required (severity) and, in turn,
contribute to the patient’s level of asthma control. Figure 2
shows the current perspective on the relationships between
phenotype, severity and control.

EUROPEAN RESPIRATORY JOURNAL
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Asthma control

Current clinical :> Future risk
control

N\ 7

Asthma severity
(based on intensity of
treatment required)

]

Disease activity

taad

Asthma phenotypes

Genetic and
enviromental
factors

FIGURE 2. Relationship between asthma phenotype, severity and control. The
level of asthma control results from the interaction of the underlying phenotype, the
environment (genetic and external) and the response to treatment. The assessment
of asthma control has two components: current clinical control (including
symptoms, reliever use and simple “bedside” measures of lung function) and
future risk of adverse outcomes (e.g. exacerbations, rapid decline in lung function,
and side-effects). Treatment choice may be governed by the underlying phenotype,
and the intensity of treatment is usually modified by the clinician as the patient
responds to treatment. Severity is described by the intensity of the treatment
required to achieve good control. Severe asthma includes situations in which good
control is still not achieved despite maximal therapy. Pathological and physiological
markers provide information about the underlying phenotype and the level of
residual disease activity on treatment and may serve as surrogate markers for future
risk. Exacerbations are events that are more common in poorly controlled asthma
but may occur at any level of clinical asthma control.

Although it has been affirmed that asthma severity and control
are distinct entities, they have a close interrelationship, which
is clearly dynamic and changes over time, as well as with
treatment [20]. Severity, defined by the intensity of the
required treatment, is a relatively stable feature which, in the
context of the stepwise asthma management approach
described in current guidelines [1, 2], changes only slowly
over time. In contrast, the level of asthma control may vary
from day to day or week to week with changes in environ-
mental triggers or treatment adherence.

One of the complicating issues in this discussion arises from
the fact that, although exacerbations are a prominent feature of
both severe and poorly controlled asthma, they may be equally
experienced by patients with any level of asthma severity or
control. Severe asthma exacerbations may occur in patients
with newly diagnosed [21] or well-controlled [22] asthma or
even by atopic patients with no previous asthma symptoms
[23]. Exacerbations, by definition and in clinical practice, are
identified by a change from and return to previous status, i.e.
by their time trend. Unless this is taken into account,
exacerbations may be indistinguishable from poorly controlled
asthma if only cross-sectional analysis of clinical features, such
as symptoms and static lung function, are considered [22].
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IS THE ASSESSMENT OF CLINICAL ASTHMA CONTROL
SUFFICIENT?

Basing treatment decisions on the patient’s current level of
clinical asthma control [2, 6] recognises the importance of the
patient’s perspective and is a pragmatic approach accessible to
all clinicians. Substantial improvements in asthma control and
in health status have been achieved in studies using clinical
algorithms in which features of asthma control are the basis for
an increase [24] or decrease [8] in medications. Clinicians are
often reluctant to reduce treatment, even when asthma is well-
controlled [25], but patients appear ready to do this themselves
by reducing their adherence when symptoms improve [26, 27].

So, if it is simple and apparently effective to base treatment
decisions on clinical asthma control, does the assessment of
current control alone provide sufficient information for optimal
decisions about asthma management? The current authors do
not believe so. Information, other than just ““treatment step”’, is
clearly necessary in order to describe the underlying phenotype
and current disease activity on treatment. For example,
biomarkers from induced sputum may be used to characterise
the asthma phenotype according to the extent and type of airway
inflammation. Characterisation of patients’ phenotype will
become increasingly important in the development of targeted
therapies, as some patients who were previously classified as
having severe asthma because of poor asthma control despite
maximal ICS/LABA therapy may become well-controlled with a
targeted phenotype-specific treatment, e.g. anti-neutrophilic
therapy. The fact that, at a group level, pathophysiological
markers, such as sputum eosinophils and AHR, do not
necessarily correlate strongly with one another or with patients’
clinical features [28] also suggests that they add independent
information about a patient’s underlying phenotype and
severity. It appears unlikely that a single pathophysiological
marker will be suitable for the assessment of asthma in all
patients and for all medications.

Phenotypic/pathophysiological markers are not only useful
for characterising populations, but can provide information
relevant to treatment decisions, additional to that obtained
from assessing current clinical control. For example, the use of
LABA alone may offer false reassurance by improving
symptoms, morning PEF [29, 30] and even composite control
scores [30] but, because they do not treat the underlying
disease process, they expose the patient to a greater risk of
exacerbations [29]. In addition, several pathological and
physiological markers have been shown to predict future risk
of exacerbations [31-37] or loss of lung function [38, 39]
independently of features of clinical control. Furthermore,
treatment algorithms based on AHR [40], sputum eosinophils
[41, 42] or exhaled nitric oxide [43, 44] have shown benefit in
terms of reduced exacerbations and/or reduced medication
requirements, when compared with, or added to, algorithms
based on the assessment of current clinical control.

HOW SHOULD CLINICAL ASTHMA CONTROL BE
DEFINED AND ASSESSED?

Formal recommendations from the Task Force about specific
outcome variables that should be used for the assessment of
asthma control will be published in due course. Current
clinical control is assessed by direct observation of the patient’s
current or recent clinical status on treatment. Optimum or
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complete control implies that the patient is free from daily
symptoms and exacerbations, variability in lung function is
minimised, and quality of life is unimpaired. The most
important viewpoint is that of the patient, but when patients
are asked how well their asthma is controlled, the responses
may differ substantially from those obtained using guideline-
based measures [45]. This does not necessarily imply that
patients are prepared to accept less than optimal asthma
control, but may merely be due to patients having a different
interpretation of the word “control” from that in current
medical usage (just as a trauma patient’s assessment of
whether they were “shocked” might differ from that of an
Emergency Department physician) [46]. Alternatively, the
patient’s perspective of what constitutes “ideal” control may
reflect a personal balance of priorities between clinical benefits
and real or perceived risks (including side-effects and the cost
of treatment) [27].

The terminology that has been used to describe asthma control
is problematic. The expression “asthma control”” has been used
to refer not only to the whole continuum from poor control to
good control (as in ““assessing asthma control”’), but also to one
end of that continuum (as in ““achieving control”). Terms such
as ““good” and ““poor”, or “controlled” and ““uncontrolled”
represent categorical classifications, which require agreement
regarding the threshold criteria. Whether it is frequency of
night waking, puffs of reliever medication or morning peak
flows, setting cut points with the intention of distinguishing
between, for example, optimal, suboptimal and poor control,
poses significant challenges and scope for disagreement [20].
Hence, most of the individual features of asthma control are
better represented as continuous rather than categorical
variables. The levels of control that are regarded as acceptable
or satisfactory may also vary depending on the perspective; be
it that of patient, clinician or researcher.

In the past, guidelines have specified that one feature (the
patient’s worst feature) should define his/her level of control.
Conversely, all component variables are required to satisfy
pre-determined criteria for good or total control. Given the
poor specificity of asthma symptoms, this approach may
potentially lead to over-treatment. As the number of criteria for
good control increases, or as the period of time over which
each assessment of control is based increases, the proportion of
patients who will be categorised as having good control will
decrease [47], so it is important to standardise both the number
of criteria and the duration of assessment. This has not been
done consistently in the past.

Current guidelines [2] identify the goals of asthma treatment as
the achievement of good asthma control and reduction of
future risk to the patient, with minimum cost and side-effects.
Achievement of good clinical control is itself associated with
reduced risk of future exacerbations and reduced healthcare
costs [48, 49]. However, measuring biomarkers that reflect
underlying airway inflammation and hyperresponsiveness
may provide additional information about future risk of
exacerbations and about a patient’s likely response to treat-
ment and, if they demonstrate responsiveness to treatment
over a short to medium time frame, they may help to guide
decisions about treatment. They provide a link between the
phenotype, severity and control.
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CONCLUSIONS

The terms “‘severity” and “‘control” refer to distinct entities
which nonetheless represent overlapping dimensions of the
asthma syndrome. They are not synonymous and ought not to
be used interchangeably.

The current authors recommend that the term “severity”
should be used to refer to the intensity of treatment required to
control the patient’s asthma. This may be determined by the
patient’s underlying phenotype. Measurement of pathophy-
siological markers may help to characterise the phenotype and
provide additional information about future risk of adverse
outcomes. The concept of severity as clinical features off-
treatment should be abandoned.

“’Asthma control” refers to the extent to which the manifesta-
tions of asthma have been reduced or removed by treatment.
Its assessment should incorporate the dual components of
current clinical control (e.g. symptoms, reliever use and clinic
lung function) and future risk (e.g. exacerbations and rapid
decline in lung function). Asthma control is of key importance
to patients, with regard to both their current status and their
risk of future adverse outcomes.
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