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ABSTRACT Minimal clinically important difference (MCID) can be defined as the smallest change or
difference in an outcome measure that is perceived as beneficial and would lead to a change in the patient’s
medical management. The aim of the current expert consensus report is to provide a “state-of-the-art”
review of the currently available literature evidence about MCID for end-points to monitor asthma control, in
order to facilitate optimal disease management and identify unmet needs in the field to guide future research.

A series of MCID cut-offs are currently available in literature and validated among populations of
asthmatic patients, with most of the evidence focusing on outcomes as patient reported outcomes, lung
function and exercise tolerance. On the contrary, only scant and partial data are available for inflammatory
biomarkers. These clearly represent the most interesting target for future development in diagnosis and
clinical management of asthma, particularly in view of the several biologic drugs in the pipeline, for which
regulatory agencies will soon require personalised proof of efficacy and treatment response predictors.
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Introduction
Asthma is a heterogeneous chronic respiratory disease which affects approximately 300 million people
worldwide across ages and ethnic groups [1], with an additional 100 million subjects estimated to be
asthmatic by 2025 [2]. Therefore, asthma represents a relevant socioeconomic burden in terms of
mortality, morbidity, quality of life and healthcare costs, in both adults and children [3].

It has been recommended that optimal asthma management should primarily aim to achieve and maintain
disease control [4–7]. The concept of asthma control is central to all current asthma guidelines and its
degree should be assessed taking into consideration several parameters, including clinical, functional and
inflammatory end-points, as well as patient reported outcomes (PROs). However, with this regard, there is
often a lack of consensus about the target value or the change it should be aimed towards.

Quantifying statistical significance of evidence by using Fisher’s p-value in the context of null hypothesis
testing represents one of the most widely used methods to guide decision making in medical research.
However, although the p-value often objectifies research outcomes, the statistical significance does not
necessarily imply clinical relevance. It is therefore vital for healthcare providers to bridge the gap between
statistical and clinical significance both in daily practice and clinical trials in order to achieve an
adequately informed decision in recommending interventions. Hence, the importance of determining the
minimal clinically important difference (MCID).

MCID was first described in 1989 by JAESCHKE et al. [8] and can be defined as the smallest change or
difference in an outcome measure that is perceived as beneficial and would lead to a change in the
patient’s medical management, assuming an absence of excessive side-effects and costs. This is based on
the consideration that identical changes on a numerical scale may have diverse clinical importance in
different subjects and populations.

The aim of the current expert consensus report is to provide a “state-of-the-art” review of the currently
available evidence about MCID for end-points to monitor asthma control, in order to facilitate an optimal
disease management and identify unmet needs in the field to guide future research.

Electronic searches were undertaken in Medline, Web of Science (ISI), SCOPUS and the Cochrane Library
(CENTRAL) up to 2019 by combining the following keywords: “asthma”, “endpoint”, “outcome”,
“minimal clinically important difference” and “MCID”.

How to determine the MCID
MCID represents the best standard for determining effectiveness of a given treatment and describes patient
satisfaction regarding a given intervention. A number of approaches have been proposed for establishing MCID,
mainly clustered in three broad categories: consensus-, distribution- and anchor-based methods [9–14].

Consensus-based method
Also known as the Delphi method, this is based on the opinion of the experts on which numerical value
should represent a clinically relevant change for the considered end-point. These assessments are
frequently revised until consensus is reached.

Distribution-based methods
These methods rely on the distribution of observed scores in specific populations of patients and reflect
one or more statistical indices of change. They allow the magnitude of change to be described. Several
distribution-based methods are available to determine MCID (table 1) [15–21], with a main advantage for
being easy to calculate. Despite, primarily for such reasons, distribution-based methods being widely used
in scientific publications as an estimate or evidence of clinical significance, they present some significant
limitations. Most importantly they provide a minimal value below which a change in outcome scores for a
given measure may be due to a measurement error. Thus, these methods neglect the core concept of
MCID, which is to determine the clinical importance of a given change in outcome scores independently
from their statistical significance [22]. These are the less “patient-centred” methods, and therefore should
not be used as a first choice to determine MCID.

Anchor-based methods
These methods consist in linking a specific change in the outcome measure score to a meaningful external
indicator (i.e. the anchor), either clinical or patient reported. They are adopted to classify individuals into
groups according to the degree and direction of change. The anchor accounts for patient’s perspective; for
example, the perception of benefit from the treatment, and allows to assign a clinical meaning to the assessed
change. The most widely used external criterion in the anchor-based approach is the global rating of change
(GRC). This consists in a Likert-type scale scored by the patient [22], from “large deterioration” through “no

https://doi.org/10.1183/16000617.0137-2019 2

ASTHMA | M. BONINI ET AL.



change” to “large improvement”. The original statistical strategy to determine MCID using the GRC was
based on the mean change of patients rating themselves as having a small improvement or deterioration.
However, more recently it has been recognised that the precision of MCID can be optimised by evaluating
the entire cohort of patients with receiver operating characteristics curve analyses rather than with two
groups adjacent to the dichotomisation point [23]. The comprehensive review written by CROSBY et al. [24]
provides a detailed description of the various anchor-based approaches and recommend longitudinal
methods as more reliable, compared to cross-sectional ones, to determine an individual change.
Anchor-based methods have the advantage of linking the change in a given score to the patient’s perspective
and provide insights on the importance of observed change form a subjective point of view. However,
anchor-based methods do not take into account the measurement precision of the instrument. Consequently,
these methods do not provide any information about the range of change that would be expected by random
variation alone [24]. Moreover, it has underlined the paradox to use a subjective measure, as a supposed
external criterion, for another subjective measure of the same or similar construct [12]. When assessing the
same construct, it is therefore essential to use two independent measurements [25].

In summary, each of these methods has its own limitations. In the Delphi method, expert opinion could not
coincide with patients’ feeling. Anchor-based methods are limited by the choice of an anchor, which is
subjective and difficult to find it valid and reliable. Additionally, it might happen that patients fail to
understand the context of improvement or to remember the intrinsic nature of their prior condition. Finally,
distribution-based methods, relying on purely statistical estimates, can only identify minimal detectable
effects and prevent the definition of the clinical importance of a given change in the lack of consensus.

Hence, it has been suggested that the best strategy to determine MCID should be based on a multiple
approach, assigning the highest relative weight to anchor-based methods and using distribution-based
measures as supportive information [26].

Functional end-points
Proximal airways parameters
Clinical trials in asthma often include forced expiratory volume in 1 s (FEV1) as a primary outcome,
mainly because the research community and regulatory agencies have traditionally recognised its
importance as an objective index of airflow obstruction [27]. Peak expiratory flow also reflects airway
obstruction and is often considered as one of the main end-points in the evaluation of the efficacy of
anti-asthma treatment. Other spirometric measures, such as vital capacity and forced vital capacity (FVC)
have been used as complementary end-points in asthma trials.

Several attempts to identify MCIDs in lung function tests by the use of a distribution-based method have
been carried out, even if the great majority of the available evidence originated from studies with patients
affected by COPD. PENNOCK et al. [28], assuming a within-a-day coefficient of variation of 6.7% for FEV1

and 8.1% for FVC in a population of subjects with reversible airflow obstruction, estimated thresholds for
acute significant changes in FEV1 and FVC of 11% and 13%, respectively. The largest amount of data

TABLE 1 Distribution-based measures suggested to determine minimal clinically important difference (MCID)

Measure Definition Suggested MCID

Effect size Standardised measure of change obtained by dividing the difference in
scores from baseline to post-treatment by the standard deviation of
baseline scores

<0.20: no change
0.20–0.49: small change
0.50–0.79: moderate change
⩾0.80: large change

Standard error of
measurements

It represents the variation in patient-reported outcome scores attributed to
instrument unreliability, in which a change smaller than the calculated
SEM is likely due to measurement error rather than a true change

Threshold values of 1 SEM, 1.96 SEM

and 2.77 SEM have been suggested

Standard deviation Measure used to quantify the amount of variation or dispersion of a set of
data values

⩾0.5 SD

Coefficient of variation Standardised measure of dispersion of a frequency distribution ⩾1.65 CV
Minimal detectable
change

The smallest threshold of change in scores that can be considered above
the measurement error with a given level of confidence (usually 95%
confidence)

⩾MDC

Reliable change index Statistic that determines the magnitude of change score necessary of a
given self-report measure to be considered statistically reliable
It is calculated by dividing the individual patient change in score by the
square root of the SEM

⩾1.96

https://doi.org/10.1183/16000617.0137-2019 3

ASTHMA | M. BONINI ET AL.



about reproducibility of spirometry from week to week was reported from the Lung Health Study [29],
where spirometry was repeated after 17 days in 5885 subjects with mild obstructive disease. In this
population, coefficient of variation for FEV1 was 4.1–4.9%. Higher variability coefficients for FEV1 and
FVC have been reported when the tests are separated by a greater period of time (years) [30]. According
to the latest American Thoracic Society/European Respiratory Society recommendations for the
interpretation of lung function tests, changes in FEV1 ⩾20% in short-term trials (i.e. weeks of duration)
and ⩾15% in long-term trials (i.e. ⩾1 year) were reported to be confident that a clinically meaningful
change had occurred [30].

Airflow obstruction is also evaluated by the FEV1 to FVC ratio (FEV1/FVC), which is considered to be
abnormal if below the 5th percentile of the frequency distribution of values measured in healthy people of
comparable sex and age [30]. The use of a fixed cut-off for FEV1/FVC (e.g. <0.7) could lead to
underestimation or overestimation of airflow obstruction in young and elderly asthmatic patients,
respectively, providing a misleading assessment [31].

There is no evidence of a MCID for the change in FEV1/FVC but the normalisation of the ratio,
secondary to an improvement in FEV1, could be considered clinically important.

Airway hyperresponsiveness, defined as an increased sensitivity and exaggerated response to non-allergenic
provocation agents (such as histamine or methacholine), and post-bronchodilator reversibility test, positive
when an increase in FEV1 and/or FVC >12% and 200 mL compared to baseline [27, 30] is observed, are
both recommended for asthma diagnosis and in specific conditions for asthma control monitoring. A specific
MCID related to their improvement has not been investigated so far. However, by analysing a cohort of 302
asthmatics, PEREZ et al. [32] identified FEV1 reversibility as the only parameter associated with a significant
clinical improvement (change in visual analogue scale ⩾2 cm) in terms of dyspnoea or chest tightness.

Peripheral airways parameters
Whether peripheral airways are a silent site of alterations in asthma or, rather, their involvement depicts a
specific phenotype of the disease is a historical debate and carries potential clinical implications. A body of
evidence has accumulated to confirm that, indeed, the pathophysiological changes of the peripheral airways
can lead to excessive bronchoconstriction and, perhaps, more severe clinical manifestations, thus
representing a specific “small airway phenotype”. The issue remains as to what extent changes in functional
parameters of small airways directly affect the clinical outcomes of patients with asthma [33, 34], since this
can obviously affect the MCID.

The mean forced expiratory flow between 25% and 75% of FVC (FEF25–75) is one of the most popular
indices of peripheral airways obstruction, resembling the concavity of the flow–volume curve [30].
However, its use in clinical practice is limited by issues of measurement inconsistency [35]. Serial
measurements are indeed subjected to high variability and values are influenced by volume changes and
obstruction of large airways. Assessing the MCID for this parameter is, therefore, a difficult task.

To the best of our knowledge, a precise MCID for lung function parameters reflecting small airway
involvement has not been established. This is primarily due to the variable contribution of small airways
changes in asthma with different levels of severity and magnitude of airway obstruction. USMANI et al. [36]
estimated that, by reviewing all available studies, the prevalence of small airway functional change ranges
between 50% and 60% in patients with asthma. Recently, POSTMA et al. [37] developed a specific score based
on a combination of lung function measurements (impulse oscillometry variables, FEF50 and FEF25–75 both
corrected for FVC and other parameters), and were able to detect small airways dysfunction. Although
without a specific MCID threshold, the score showed a significant association with the duration of asthma,
Asthma Control Questionnaire (ACQ)-6, number of exacerbations (positively), asthma control test (ACT)
score, mini total Asthma Quality of Life Questionnaire, and EuroQol-5D-5L (negatively). The on-going
longitudinal phase of the study will elucidate whether this score also predicts future changes in these clinical
outcomes.

In the attempt to establish a MCID for small airway functional changes, several limitations need to be
taken into account. These are mainly related to reproducibility, repeatability, acceptability, and variability
of each test. These tests have never been employed as primary end-points in randomised controlled trials
(RCTs), which lowers the evaluation of clinically important changes. The real challenge is to design
clinical trials specifically targeting the small airways, proving the clinical importance of small airway
treatment in asthmatics.

Exercise tolerance
Exercise tolerance can be defined as the ability to perform a physical task considered normal for a healthy
person with the same characteristics. As it cannot confidently be predicted from variables such as FEV1,
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diffusing capacity of the lung for carbon monoxide and left ventricle ejection fraction, laboratory-based
and field tests were developed. Assessment of exercise tolerance or capacity evaluation is rarely required in
asthmatic patients, unless affected by fixed airway obstruction (functionally similar to COPD).

Cardiopulmonary exercise testing and exercise challenge test
Symptom-limited incremental cardiopulmonary exercise testing could be considered the gold standard for
evaluating the causes of exercise intolerance. It is rarely required in asthmatic patients for clinical
purposes, unless in the case of asthma with fixed airway obstruction (i.e. for pre-operatory evaluation) or
for a differential diagnosis of dyspnoea [38].

A constant work-rate exercise test is the gold standard to study the effects of interventions on the endurance
time and/or other measurable parameters. Again, it is rarely required in asthmatic patients for clinical purposes,
except for cases of asthma with fixed airway obstruction or to measure the effect of a training programme.

Table 2 reports the MCID for symptom-limited incremental cardiopulmonary exercise testing and
constant work-rate exercise test, derived from COPD populations [39].

Exercise challenge test on treadmill or cycloergometer is the gold standard to elicit exercise-induced
bronchospasm (EIB). If the FEV1 decreases ⩾10% at the end of exercise (up to 30 min after) the test is
considered positive for EIB. Several RCTs have assessed the efficacy of pre-exercise use of bronchodilators
in preventing EIB. Whilst complete avoidance of EIB is intuitively defined as a FEV1 decrease <10% from
baseline, protection from EIB has been suggested to be clinically meaningful if reduction in FEV1 decrease
is ⩾50% compared to the pre-treatment reference exercise challenge test [40].

Field tests: the six-minute walk test
Field tests require less technical equipment than laboratory-based tests. They are generally safe and
cheaper but provide physicians with less physiological data.

The 6-min walk test is a self-paced test measuring the distance that a patient can quickly cover in a period
of 6 min (6MWD), strongly related to important clinical outcomes. It is particularly used for measuring
the response to medical interventions in patients with moderate-to-severe heart or lung disease [39, 41].

The 6MWD has a coefficient of variation of ∼8% in patients with COPD [42]. The effect of learning on
the 6MWD is large enough to be clinically important (mean reported increase ranges from 0 to 17%) and
for this reason it has been suggested to perform two 6-min walk tests, with an interval of 15–20 min, and
to record the best 6MWD [43].

Reference values for 6MWD are ∼580 m for healthy men and 500 m for healthy women [44]. Factors such
as age, height, weight and sex should be taken into consideration when interpreting the results of single
measurements made to determine functional status.

It initially proposed a MICD of 54 m in patients with COPD [45], but two documents recently concluded
that the MCID lies between 25 and 33 m, independently of the disease [43, 46]. Most of the available data
come from studies performed on patients affected by COPD before and after a rehabilitation programme
rather than pharmacotherapy.

There is no clear evidence to suggest that MCID for 6MWD varies according to patient’s characteristics.
Hence, we can assume that these data are also reliable for patients with asthma, particularly in those with
concomitant fixed airway obstruction.

TABLE 2 Suggested minimal clinically important difference (MCID) for cardiopulmonary
exercise testing outcomes

Protocol and measure MCID

Symptom limited incremental exercise testing 0.04±0.01 L·min−1

V’O2
4±1 W

Work rate >0.14 L or >4.5% predicted
Inspiratory capacity ⩾2 points
Dyspnoea score on modified Borg scale (10 points) ⩾10–20 mm
Dyspnoea score on VAS (100 mm)

Constant work rate exercise testing
Endurance time >100 s or change >33% from baseline

Data refer to measurements at peak exercise. V’O2
: oxygen uptake; VAS: visual analogue scale.
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Inflammatory biomarkers
A precise approach to the patient with asthma, particularly with severe uncontrolled asthma, implies an
evaluation of some parameters, or biomarkers, able to drive the clinician in tailoring the treatment. The
role of biomarkers in asthma, particularly in severe uncontrolled asthma phenotype, and their correlation
with clinical and “perceived” disease severity and response to the treatment is nowadays intensely
investigated [47].

Biomarkers in blood
With regards to inflammatory biomarkers in blood, most current evidence focused on eosinophils, serum
immunoglobulin (Ig)E and periostin. Recently, they have been widely investigated, in particular
eosinophils, in the context of severe asthma as markers of disease severity and predictors of biologic
treatment response.

To date, eosinophils are considered the most valuable biomarker of type-2 inflammation in respiratory
diseases, but their relevance in identifying asthma severity, as well as their correlation with specific clinical
parameters (lung function, exhaled nitric oxide, exacerbation rate) and PROs (see Clinical end-points
section) has not been widely investigated and it is not supported by univocal evidence [48–51]. However,
blood eosinophilia seems to be more accurate and reliable as a marker of treatment response than asthma
severity. However, despite blood eosinophilia being better related to the efficacy of omalizumab and
anti-interleukin (IL)-5 drugs, no MCIDs in either clinical trials or real life have been specifically
investigated or suggested by the authors. Similar conclusions can be described when evaluating the studies
including other biologic drugs targeting eosinophils, i.e. reslizumab [52, 53] and benralizumab [54, 55].

In the specific case of omalizumab, since its first trial IgE antibodies have been investigated as a potential
biomarker. Although this drug specifically targets IgE, it has been demonstrated that using total or
allergen-specific levels of IgE could not be wholly effective to predict a therapeutic response [56]. This is
the main reason why IgE could not be used as a biomarker and a MCID cannot be assessed.

Recently, serum periostin has been identified as a valuable biomarker of T-helper (Th)2 airways
inflammation [57]. Its relevance as a biomarker for patient selection and predictor of response to traditional
inhaled corticosteroids and Th2-targeted biologicals has been confirmed by a few other studies [58–61].
One of them has highlighted at each follow-up evaluation a point-by-point parallelism between serum
periostin level and lung function, exhaled nitric oxide fraction (FeNO) and PROs (i.e. ACT and Asthma
Quality of Life Questionnaire); however, still no specific association with a MCID has been explored [60].

A number of other blood biomarkers have been explored by in vivo and in vitro studies (cytokines,
chemokines, growth factors) [62], but their association with clinical parameters or treatment clinical effect
has not been specifically addressed. Thus, to date MCID is also far from being identified.

Biomarkers in exhaled air
Very few data from studies analysing clinically important change of FeNO in individual patients are
available [61–67] and the results are different depending on the specific outcome. Data obtained from
patients losing asthma control after steroid withdrawal showed a mean increase in FeNO ranging from
16 ppb to 25 ppb, the latter representing a 60% increase from baseline [63, 64]. Comparable data came
from the study of MICHILS et al. [65], where transition from well to poorly controlled asthma was
associated with an increase in FeNO ⩾40%.

However, considering the change in FeNO during an acute event, the increase of values has been described
as 50% higher in acute asthma attacks compared with when stability was restored [66], and up to 150 ppb
during exposure to a relevant allergen or acute infection [67, 68].

Considering the within-subject coefficient of variation, in healthy subjects this is ∼10% (corresponding to
a raw change up to 4 ppb) [69, 70], while it increases to∼ 20% in patients with asthma [69–71]; therefore,
leading the American Thoracic Society to recommend a change of at least 20% to indicate a significant
rise or fall in FeNO over time or following an intervention [72].

Biomarkers in sputum
When used in clinical practice, the fold change and the absolute percentage change of inflammatory cells
in the induced sputum are considered to have good statistical measurement properties and are
recommended for use [73]. Notwithstanding that today the scientific community is very interested in the
potential clinical value of MCID applied to asthma end-points, only a few contributions are available on
the topic of induced sputum.
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In 2013, DASGUPTa et al. [74] first proposed a MCID equivalent to 15% absolute change in induced
sputum eosinophils, which apparently is very high and may not be widely applicable in clinical practice. It
also seems to conflict with other data linking a sputum eosinophil threshold of >3% with a clinically
important increase in exacerbation risk [73].

According to DEMARCHE et al. [75], a MCID of 4.3% in the percentage of sputum eosinophils (or 3.4-fold
change) corresponds to a clinically meaningful deterioration in asthma control, measured by the ACQ
score. We underline that these cut-offs were close to the two-fold change previously proposed by other
authors and defined on the basis of the effect of corticosteroids [76, 77].

However, no study addressing the issue of MCID is available at the moment with regards to neutrophil
count, IL-8, IL-13 and eosinophilic cationic protein in the induced sputum.

Overall, fragmentary and conflicting data on MCID on sputum eosinophils are available, mostly derived
from studies assessing different end-points and performed in heterogeneous small populations.
Multicentric studies on this topic that allow a definition and validation of a MCID threshold for
eosinophils in sputum recognised by the scientific community are needed.

Biomarkers in urine
Currently, urinary biomarkers for asthma are not used in the common clinical practice and are usually
evaluated for research purposes. Urinary leukotriene E4, bromotyrosine, eosinophil protein X, club cell
protein 16 and 9α-11β-prostaglandin F2 are the markers more widely evaluated in literature [78]. Still no
specific association with a MCID cut-off has been explored or proposed.

Clinical end-points: exacerbations and PROs
Symptoms
Changes in asthmatic symptoms after active interventions can be measured by validated symptom scales
that evaluate patient-reported symptoms [79].

An important issue arising from clinical trials is represented by the lack of convincing relationships
between patient’s subjective feelings and objective outcome measures. Indeed, the distributions of average
minimal patient perceivable improvement and minimal patient perceivable deterioration scores often do
not correlate with values of FEV1, peak expiratory flow and FeNO [80].

Another limiting factor is represented by the possible influence of external features, like age and ongoing
pharmacological treatments, on patient’s perception of clinical improvement, which are often not considered
by the measuring instruments currently available. For instance, small changes in asthma control measures
correspond to higher levels of perceivable improvement in elderly than younger patients [79]. Although the
average variation in asthma parameters shows an orderly progression in the expected direction with the
categories of change in the global ratings, considerable variability exists among individuals. Indeed,
individual patients perceive symptoms differently and hence also perceive the magnitude of change in their
asthma differently when answering the global change [81–83]. Statistically significant differences from
placebo could not be sufficient to demonstrate clinical improvement or decrease, if the clinical meaning of
the difference is not understood, as already opportunely pointed out by JUNIPEr [84].

Nowadays, clinical research in asthma lacks appropriate outcome standardisation [85]. As a consequence,
the ability to examine and compare outcomes across clinical trials and studies, interpret evaluations of new
and available therapeutic opportunities for asthma at a scale larger than single trial and pool data for
observational studies is impaired [86]. Furthermore, the majority of published studies rarely indicate
whether a study collected information on asthma symptoms, how this information was collected or how
the information was used. For all these reasons, several national institutes that support asthma research
have agreed to an effort for outcomes standardisation. In the context of this effort, expert subcommittees
were established to propose and identify outcomes under three categories: 1) core, 2) supplemental, and 3)
emerging [85].

For a complete standardisation and the diffusion of valid instruments for the measurement of asthma
symptoms, these tools should be as effective as possible and should take into account the following
methodological aspects: validity; internal consistency; test-retest reliability; and responsiveness or
sensitivity to change. Examples of validated instruments for measuring asthma symptoms are shown in
tables 3 and 4 [87–93].

Exacerbations
No validated MCID in reduction of severe asthma exacerbations is available. Exacerbations negatively
impact on patients’ quality of life and are potentially life-threatening events and the prevention of even a
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TABLE 3 Validated daily diaries and questionnaires for measurement of control of asthma symptoms

Test Target Measure Report
Suggested

MCID

Pediatric Asthma
Caregiver Diary

Caregivers of 2–5 year-old children Daily diary completed by caregivers:
• daytime symptoms: activity

limitation, need for urgent care,
SABA use (7 items; from 0 to
5-point scale);

• night-time symptoms: impact on
caregiver, SABA use (3 items;
from 0 to 5-point scale)

• Mean daytime and
night-time symptoms

Not
established

Daytime Symptom
Diary Scale and
Nocturnal Diary
Scale

Adult patients Daily diary completed by adult
patients:

• daytime symptoms (4 items; from
0 to 6-point scale);

• nocturnal awakening (1 item;
from 0 to 3-point scale)

• Mean scores (daily,
weekly)

• Change over time is the
difference between mean
score from a 2-week
baseline and a 2-week
subsequent period

Not
established

Asthma Symptom
Utility Index

Adult patients Retrospective questionnaire on
previous 2 weeks:

• 11 items divided accordingly by
the frequency and severity of
asthma symptoms (8 items) and
side-effects (3 items)

• Scoring uses a table for
converting patient
reported data into
utilities (range 0–1)

• Mean scores
• Change in mean scores

0.09 points

Asthma Control
Questionnaire

Adult patients
It has been also fully validated for
children aged >6 years: 11–17 years
self-administered adult version;

6–10 years interviewer-administered
version; it has not been validated in

children aged <6 years old

Retrospective questionnaire to
measure the adequacy of asthma
control and change in asthma
control which occurs either
spontaneously or as a result of
treatment,
7 items divided according to the
frequency and severity of daytime
and night-time asthma symptoms
(5 items), SABA use (1 item) and
FEV1 (1 item)

Scoring uses a table for
converting patient
reported data into
utilities

• Score range between 0
(totally controlled) and 6
(severely uncontrolled)

• Change in mean scores

0.5 points

Asthma Control
Test

Patients aged ⩾12 years Monthly retrospective questionnaire:
• Asthma composite score of 5

items on symptoms and daily
functioning

• From 1 to 5-point scale (for
symptoms and activities: 1=all the
time, to 5=not at all; for asthma
control rating: 1=not controlled at
all, to 5=completely controlled)

• Score range from 5 (poor
control) to 25 (complete
control)

• Asthma Control Test
score >19 indicates
well-controlled asthma

For adults: 3
points

For patients
aged 12–
18 years:
2 points

Childhood Asthma
Control Test

Children/caregivers of 4–11 year-old
children

Monthly retrospective questionnaire:
• Asthma composite score of 7

items (1–4: children; 5–7:
caregivers) on symptoms and
daily functioning

• From 0 to 3-point scale for items
1–4 and from 0 to 5-point scale
for items 5–7

• Score range 0–19:
asthma symptoms not
controlled

• Score range 20–27:
well-controlled asthma

2 points

MCID: minimal clinically important difference; SABA: short-acting β-agonist; FEV1: forced expiratory volume in 1 s.
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single episode of severe exacerbation can be considered clinically relevant. A reduction in annual
exacerbation rate or in the risk of having a severe asthma-related event ranging from 20–40% for a given
asthma treatment regimen and/or intervention is considered clinically relevant in RCTs [94–98].

The development of novel digital tools able to explore and collect PROs [99] will give the opportunity to
evaluate, in a standardised manner, the effects of asthma treatments not only on the frequency of
exacerbations but also on the severity and time-course (i.e. duration and recovery) of the event.

Questionnaires
The assessment of PROs, such as disease control or health-related quality of life, increases clinical
relevance for researchers and medical practitioners if the change related to a therapeutic intervention is
perceived as clinically meaningful by the patient. Daily diaries and questionnaires represent the most
commonly used tools in clinical practice and research studies to assess patient-centred outcomes.

MCIDs thresholds are available for several of the available questionnaires focusing on asthma symptoms
(table 3).

The MCID of the Asthma Symptom Utility Index, which is a tool developed to assess the frequency and
severity of asthma symptoms [89], was determined using anchor- and distribution-based methods. It has
been defined in ∼0.09 points, as it ranged from 0.07 to 0.09 in different evaluations according to the
features of the considered population [90].

MCID for ACT [92] in an adult population was investigated through the distribution- and anchor-based
methods [100]. The relationship of differences in ACT scores to the following items were evaluated:
self-evaluated asthma severity; asthma exacerbation frequency in the previous 4 weeks; physician evaluated
asthma control; physician recommendation of a change in therapy; FEV(1); - the risk over the following
12 months of excess short-acting β-agonist use and exacerbations; and patient-reported changes in asthma
course over 3 months. The analysis supported a MCID of 3 points, whereas in children from the age of
12 years (ACT) and 4–11 years (childhood ACT) MCID 1.9 (95% CI 1.3–2.5) and 1.6 (95% CI 1.1–2.1)
points, was respectively [101]. Besides the different age groups included in the analysis, the selected
methodology for calculating the MCID may account for the gap between the adult and paediatric studies.
In fact the latter based the analysis on changes in quality of life instead of distribution- and anchor-based
methods.

JUNIPER et al. [91] explored the measurement properties of three shortened versions of the ACQ composed
by symptoms alone, symptoms plus FEV1 and symptoms plus short-acting β-agonist use, respectively. The
identification of the MCID was based on minimal important changes in asthma-related quality of life. The
results showed that the MCID for all versions was close to 0.5. Starting from these results the authors
concluded that shortened versions of the ACQ can be used in large clinical trials without loss of validity or

TABLE 4 Test-retest reliability, internal consistency and validity of some of the asthma tools used for measuring and reporting
asthma symptoms/asthma control

Test
Test-retest
reliability Internal consistency Validity

Asthma Symptom
Utility Index

Yes
Intraclass
correlation

coefficient: 0.74

Yes Yes, compared with indicators of disease severity (medical
history instrument, lung function, physician severity rating
scale and Juniper asthma disease severity scale), generic
health utility (HUI Mark 2), Asthma Quality of Life
Questionnaire

Asthma Control
Questionnaire

Yes
Intraclass
correlation

coefficient: 0.90

Yes Yes, in comparison to Asthma Quality of Life Questionnaire
(AQLQ) and the Medical Outcomes Survey Short Form-36
(SF-36), clinician global rating of change (based on
consultation with the patient, spirometry, 1-week diary of
short-acting β2-agonist use and morning pre-bronchodilator
peak expiratory flow, AQLQ and SF-36 data)

Asthma Control
Test

Yes
Test-retest

reliability: 0.77

Yes
Cronbach’s α=0.84–0.85
(cross-sectionally); 0.79

(longitudinally)

Yes, correlation with specialist’s rating of asthma control
based on history, physical examination and FEV1

FEV1: forced expiratory volume in 1 s.
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change in interpretation compared to the original questionnaire [102]. Interestingly, mean MCID in
children aged 6–16 years old has also been shown to be similar to that observed in adults: 0.52±0.45
points [103].

Apart from age, other parameters could influence the MCID and additional issues in evaluating PROs
should be considered. Some researchers, for example, showed that using the overall score alone on
currently available asthma questionnaires may not detect sex-specific differences in asthma symptoms,
allowing asthma care providers to miss potential opportunities to develop targeted asthma care plans
which may improve asthma control for their patients [104]. Also, disease severity can impact the MCID
value. The example of the St George’s Respiratory Questionnaire, a validated tool commonly used for
measuring health-related quality of life in patients with COPD, is clear in this regard. Its established
MCID corresponds to a decrease of ⩾4 units [105]; this threshold was similar in different studies
regardless of the assessment methods, including expert and patient preference-based estimates and
anchor-based analysis. However, this threshold was calculated from a population that did not include
patients with severe disease. Thus, a different MCID was estimated by WELLING et al. [106] for patients
with severe COPD, through anchor- and distribution-based methods. MCID corresponded to 8.3 units
and 7.1 units for 1- and 6-month follow-up after intervention, respectively.

Finally, even the route of administration of tools to assess PROs should be considered. Online
self-management programmes for asthma have recently become available. International guidelines suggest
that the ACQ can be used in these initiatives [4]. Nevertheless, the results might differ between different
types of administration of the questionnaire. Results from a cross sectional study show significant
difference between an online and an interviewer version of ACQ. In fact, a better control of asthma is
perceived by patients when interacting with a caregiver than by online self-assessment [107].

In summary, MCID refers to the impact of an intervention from the patient’s perspective and its
evaluation should always be reported in clinical research assessing PROs. Since the MCID value may differ
by disease severity, patient features and clinical context, the score value derived by validation studies
should be considered but the MCID of the population exposed to specific therapeutic interventions should
be calculated case by case [108].

Conclusions and perspectives
In a time in which scientific research is leading to a huge progress in the knowledge of pathophysiology of
asthma, detailed definition of clinical phenotypes and endotypes and concrete developments in
personalised medicine, it is mandatory not to lose sight of the most important aim in clinical practice:
patient’s well-being and quality of life. As underlined in this document, the concept of MCID returns to
scientific research a dimension focused on clinical, rather than simply statistical goals and, therefore,
represents a crucial element to guarantee the correct application of results coming from research studies in
daily clinical activities. This seems to be particularly relevant in the context of a peculiar disease such as
asthma, characterised by an extreme clinical variability in both the short and long term. Having
measurable thresholds that are able to precisely monitor disease control or to confirm the efficacy of a
specific treatment intervention is fundamental in dealing with asthma-related acute and chronic
challenges.

Nevertheless, several limiting points about definition and use of MCID in real-life practice still need to be
fully elucidated. Diverse methods of determination (i.e. Delphi versus distribution-based versus
anchor-based) and dependence from modifiable (i.e. severity of disease, ongoing treatment, complexity of
comorbidities) and non-modifiable (i.e. sex and age) patient’s features make MCID a complex index to
manage in view of its intrinsic limits of applicability to different clinical scenarios from the ones which led
to its calculation. Therefore, it is essential for clinical researchers to standardise, as much as possible, the
methodology that leads to the definition of MCID, taking into account all of the many facets that could
affect its real clinical utility. In fact, regardless of the way of quantifying a clinically significant variation,
sample and measurement errors may limit the accuracy of the established MCID. For that reason, when
applying an MCID in clinical practice the overall body of available evidence rather than the result of one
single methodology should be taken into consideration; furthermore, MCID interpretation and
consequently its relevance in the patients’ management should take into account differences and
similarities between the study population for MCID identification and the patient being evaluated.

In addition, in the context of clinical trials, the comparative analysis of MCID outcomes needs to include
that variability and requires appropriate statistical tests. In fact a MCID derived at the individual level may
not be considered clinically important for comparison between treatment groups.

Moreover, future RCTs will have to not only include MCID among their outcomes, but also establish
different MCIDs to target specific subgroups of patients.
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This document provides a series of MCIDs currently available in the literature and validated among
populations of asthmatic patients, with most of the evidence focusing on outcomes as PROs, lung function
and exercise tolerance. However, only scant and partial data are available for inflammatory biomarkers.
These clearly represent the most interesting target for future development in the diagnosis and clinical
management of asthma, particularly in view of the several biologic drugs in the pipeline, for which
regulatory agencies will soon require personalised proof of efficacy and treatment response predictors.
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