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Standardized endpoints in clinical trials

• The  assessment  of  asthma  control  is  pivotal  to  the evaluation of treatment 

response in individuals and in clinical trials.

• Consensus recommendations on standardized definitions and data collection 

methods for assessing asthma control, asthma severity, and asthma exacerbations 

were provided.

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.



Standardized endpoints in clinical trials

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.



Minimum Set of Measures (Essential)

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Current clinical control Future risk of adverse event

Symptom-free days Exacerbations (mild, moderate, severe)

Reliever use Post-BD FEV1 (for lung function decline)

Composite scores (ACT, ATAQ, ACQ) Composite scores (ACT, AQLQ, ACQ)

Exacerbation (within last 1-4 wk) Treatment side effects

Quality of life Pre-BD FEV1 
(for predictor of exacerbation)

Direct 
measurement

Indirect 
assessment



Minimum Set of Measures (Essential)

Current clinical control Future risk of adverse event

Symptom-free days Exacerbations (mild, moderate, severe)

Reliever use Post-BD FEV1 (for lung function decline)

Composite scores (ACT, AQLQ, ACQ) Composite scores (ACT, AQLQ, ACQ)

Exacerbation (within last 1-4 wk) Treatment side effects

Quality of life Pre-BD FEV1 
(for predictor of exacerbation)

Symptom-free days and beta2-agonist use (reliever-

free days and occasions/day) may be ascertained from 

a diary or from a visit-based questionnaire. 

If a visit-based questionnaire or composite score is used, the period of assessment for reliever 

use and symptom-free days should be no more than 4 wk. Symptom-free days are not 

suitable as an outcome measure for study populations with very frequent or very infrequent 

symptoms.

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.



Minimum Set of Measures (Essential)

Current clinical control Future risk of adverse event

Symptom-free days Exacerbations (mild, moderate, severe)

Reliever use Post-BD FEV1 (for lung function decline)

Composite scores (ACT, ATAQ, ACQ) Composite scores (ACT, AQLQ, ACQ)

Exacerbation (within last 1-4 wk) Treatment side effects

Quality of life Pre-BD FEV1 
(for predictor of exacerbation)

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

At least one, and preferably two, validated composite 

measures (e.g., ACQ, ATAQ, ACT) should be recorded. 

Check with the copyright holder for conditions of use.



Minimum Set of Measures (Essential)

Current clinical control Future risk of adverse event
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Reliever use Post-BD FEV1 (for lung function decline)
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Quality of life Pre-BD FEV1 
(for predictor of exacerbation)

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Quality of life is not in itself a measure of clinical 

asthma control. 

Quality of life is a measure of the impact of the level 

of asthma control on the patient’s well being.
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Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Post-BD FEV1 is defined as FEV1 recorded 15 min 

after administration of 400 mg of albuterol or 

equivalent. 

It is not considered necessary to specify whether 

LABA or study medication should be withheld, as 

FEV1 is close to plateau levels after 400 mg 

albuterol.



Minimum Set of Measures (Essential)
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Side effects relevant to study medication(s), as-

needed medications, or exacerbation medications, 

and any withdrawals due to adverse events.

Some side effects related to asthma medications 

(e.g., dysphonia [ICS] or mood changes [OCS]) may 

not be perceived by patients as ‘‘health problems’’ 

and therefore may be underestimated by routine 

Adverse Event questioning.



Minimum Set of Measures (Essential)
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Reliever use Post-BD FEV1 (for lung function decline)
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Quality of life Pre-BD FEV1 
(for predictor of exacerbation)

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Pre-BD FEV1 is defined as FEV1 recorded after 

appropriate withholding of short-acting and long-

acting bronchodilator, if used.



Desirable Set of Measures
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(Corticosteroid use, Health care utilization)

Mortality due to asthma

Airway hyperresponsiveness 
(as predictor of future risk)

Biomarkers (as predictor of future risk)

Direct 
measurement

Indirect 
assessment



Desirable Set of Measures

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Current clinical control Future risk of adverse event

On treatment FEV1 Symptom, Reliever use, lung function 
(PEF) diary

Symptom, Reliever use, lung function 
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‘‘On-treatment FEV1’’ is defined as FEV1 recorded without withholding of study medication. 

To standardize the measurement, it should be performed 6 hours after SABA where possible. 

‘‘On-treatment FEV1’’ is only substantially different from ‘‘Pre-BD FEV1’’ for studies in which 

subjects are taking LABA. In such studies, preference should be given to recording ‘‘Pre-BD 

FEV1’’ (where LABA is withheld) because of the additional information that this measure 

provides about future risk.



Desirable Set of Measures

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Current clinical control Future risk of adverse event

On treatment FEV1 Symptom, Reliever use, lung function 
(PEF) diary

Symptom, Reliever use, lung function 
(PEF) diary

Health care utilization (corticosteroid 
use, ER visits, hospitalizations)

Indirect measures 
(Corticosteroid use, Health care utilization)

Mortality due to asthma

Airway hyperresponsiveness 
(as predictor of future risk)

Biomarkers (as predictor of future risk)

Diary measures should be obtained from validated diary questions and, where possible, using 

electronic data collection to improve data quality and avoid data fabrication. Morning PEF 

is the most consistently reported lung function variable from diaries



Desirable Set of Measures
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Airway hyperresponsiveness is a marker of underlying

disease activity, and the extent to which this has 

been modified by treatment. 

It allows assessment of discrepancies with the 

observed level of clinical control (e.g., with masking 

by LABA monotherapy). 

In the assessment of treatment effect, airway 

hyperresponsiveness also serves as a predictor of 

future risk.



Desirable Set of Measures

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Current clinical control Future risk of adverse event

On treatment FEV1 Symptom, Reliever use, lung function 
(PEF) diary

Symptom, Reliever use, lung function 
(PEF) diary

Health care utilization (corticosteroid 
use, ER visits, hospitalizations)

Indirect measures 
(Corticosteroid use, Health care utilization)

Mortality due to asthma

Airway hyperresponsiveness 
(as predictor of future risk)

Biomarkers 
(as predictor of future risk)

Biomarkers (e.g., sputum eosinophils, sputum 

neutrophils, exhaled nitric oxide) are markers of 

underlying disease activity, and the extent to which 

this has been modified by treatment. 

They allow assessment of discrepancies with the 

observed level of clinical control (e.g., with masking by 

LABA monotherapy). 

In the assessment of treatment effect, some biomarkers 

also serve as predictors or surrogate measures of 

future risk. 



Optional Set of Measures

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Current clinical control

Biomarkers

Airway hyperresponsiveness 

Post-BD FEV1 



Definition of severity of exacerbation in asthma

• Severe exacerbation

: Events that require urgent action to prevent a serious outcome (hospitalization or death)

• The definition of a severe exacerbation for clinical trials 

➔ Should include at least one of the followings:

1) Use of systemic corticosteroids or an increase from a stable maintenance dose, 

for at least 3 days (separated by ≥1 week are considered as separate events)

2) A hospitalization or ER visit because of asthma, requiring systemic corticosteroids.

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.



Definition of severity of exacerbation in asthma

• Moderate exacerbation

: Events that should result in temporary changes in treatment to prevent severe exacerbation

• The definition of a moderate exacerbation for clinical trials 

➔ One or more of the followings for ≥2 days

1) deterioration in symptoms

2) deterioration in lung function

3) increased rescue bronchodilator use

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.



Definition of severity of exacerbation in asthma

• Mild exacerbation

: Only just outside the normal range of variation for the individual patient 

: Cannot be distinguished from transient loss of asthma control

➔ Currently, no standardized definition of a ‘‘mild’’ exacerbation can be offered.

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Criteria for mild exacerbation References

15% decrease in morning PEF Eur Respir J 2000;16:226–235.

20% decline in clinic FEV1 Am J Respir Crit Care Med 2000;162:578–585.

Increase in reliever medication use Chest 2003; 123:1480–1487

➔ Subtle differences in criteria for exacerbation days resulted in large differences in risk of event or 
efficacy of an intervention 

Thorax 2003;58:204–210.
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Importance of MCID

• Quantifying statistical significance (using P-value in the context of null hypothesis testing) 

➔ One of the most widely used methods to guide decision making in medical research

• However, statistical significance dose not necessarily imply clinical relevance.

➔ Statistical significance is linked to the sample size. 

➔ Given a large enough sample, statistical significance between groups may occur with very 

small differences that are clinically meaningless

• Bridging the gap between statistical and clinical significance in clinical trials

➔ Minimal clinically important difference (MCID)



Definition

• Minimal clinically important difference (MCID)

: The smallest change of difference in an outcome measure that is perceived as beneficial

and would lead to a change in patients’ medical management

• Assuming the absence of excessive side-effects and costs

• Identical changes on a numerical scale may have diverse clinical importance in different 

subjects and populations

Control Clin Trials. 1989 Dec;10(4):407-15.
JAMA. 2014 Oct 1;312(13):1342-3.



Benefit of using MCID as endpoints

• The MCID in clinical trials

➢ Represents the best standard for determining effectiveness of a given intervention

➢ Describes patient satisfaction regarding a given intervention



Methods for establishing MCID

• Mainly clustered in three broad categories

✓ Consensus-based method

✓ Distribution-based method

✓ Anchor-based method

Health Qual Life Outcomes. 2020 May 12;18(1):136. 



Consensus-based method

• Known as the Delphi method

• Based on the opinion of the experts on which numerical value should represent a 

clinically relevant change for the considered end-point



Distribution-based method

• Rely on the distribution of observed scores in specific populations of patients

• Main advantage: being easy to calculate

• 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

➔ it neglects the core concept of MCID, which is to determine the clinical 

importance of a given change in outcome scores independently from their 

statistical significance

J Allergy Clin Immunol. 1998 Jul;102(1):16-7. 



Distribution-based method

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



Anchor-based method

• Linking a specific change in the outcome measure score to a meaningful external 

indicator, either clinical or patient reported

• The most widely used external criterion in the anchor-based approach is the global 

rating of change (GRC).

• Eg. Likert-type scale scored by the patient



Anchor-based method

• The original statistical strategy: based on the mean change of patients rating as having 

a small improvement or deterioration.

• Recently, the precision of MCID can be optimized by ROC curve analyses

• Longitudinal methods as more reliable, compared to cross-sectional ones, to determine 

a clinically important change.

J Clin Epidemiol. 2009 Apr;62(4):374-9.
J Clin Epidemiol. 2004 Nov;57(11):1153-60.



Anchor-based method

• Advantage

: linking the change in a given score to the patient’s perspective and provide insights on the 

importance of observed change from a subjective point of view

• Limitation

1) do not take into account the measurement precision of the instrument

2) do not provide any information about the range of change by random variation alone

3) The paradox to use a subjective measure, as a supposed external criterion, for another 

subjective measure of the same or similar construct



What is the best strategy to determine MCID?

• Each of these methods has its own limitations

▪ Consensus-based method: expert opinion could not coincide with patients’ feeling

▪ Distribution-based method: only identify minimal detectable effects and prevent the 

definition of the clinical importance of a given change

▪ Anchor-based method: limited by the choice of an anchor, which is subjective and difficult to 

find it valid and reliable

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



What is the best strategy to determine MCID?

• The best strategy to determine MCID should be based on a multiple approach 

▪ Assigning the highest relative weight to anchor-based methods 

▪ Using distribution-based measures as supportive information

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



Contents

• Standardized endpoints for clinical asthma trials 

• How to determine the MCID as an endpoint of clinical trials

• Functional endpoints

• Inflammatory endpoints

• Clinical endpoints

• Summary



Proximal airways parameters

• Forced expiratory volume in 1 s (FEV1)

• Peak expiratory flow (PEF)

• Forced vital capacity (FVC) [Complementary endpoint]

• Several attempts to identify MCIDs in lung function tests by the use of a distribution-

based method have been carried out.



CV of FEV1 and FVC

• Chronic change• Acute change

Chest. 1981 Jul;80(1):97-9. 



Threshold of FEV1 and FVC

• Threshold (significance at the 95 percent confidence limit) 

Chest. 1981 Jul;80(1):97-9. 



Proximal airways parameters

• Chronic change (year to year)

Eur Respir J. 2005 Nov;26(5):948-68. 



MCID of FEV1 and PEF

• ATS/ERS statement

▪ MCID for improvement and worsening in FEV1 in asthma

: 20% in short-term trials (weeks)

: 15% in long-term trials (1-year)

• Some trials used 25L/min as an MCID for PEF values 

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

N Engl J Med. 2005 Apr 14;352(15):1519–1528.
N Engl J Med. 1996 Sep 19;335(12):841–847.



MPPI of FEV1 and PEF

• MPPI (minimal patient perceivable improvement)

• Post-hoc analysis of a RCT with 281 asthmatic patients (leukotriene antagonist)

Eur Respir J. 1999 Jul;14(1):23-7. 



Lung function variability

• Airway hyperresponsiveness (Fall of FEV1 ≥20% with standardized doses of 

methacholine)

• Post-bronchodilator reversibility (FEV1 and/or FVC >12% and 200 mL)

• Both are recommended for asthma diagnosis and in specific conditions for asthma 

control monitoring.

• No specific MCID has been investigated.



FEV1 reversibility

• FEV1 reversibility was the only parameter associated with a significant clinical 

improvement (change in visual analogue scale ≥2 cm)

Allergy. 2016 Jan;71(1):108-14.



Peripheral airways parameters

• Variable prevalence of small airway 

dysfunction (20-74%) in asthma with 

different levels of severity and 

magnitude of airway obstruction

Respir Med. 2016 Jul;116:19-27.



Peripheral airways parameters

Lancet Respir Med. 2019 May;7(5):402-416.



Peripheral airways parameters

• Forced expiratory flow between 25% and 75% of FVC (FEF25–75): Most popular

➔ Its use in clinical practice is limited by issues of measurement inconsistency.

➔ Therefore, assessing the MCID for this parameter is a difficult task.

• Serial measurements are indeed subjected to high variability and values are influenced 

by volume changes and obstruction of large airways.

J Appl Physiol 2008; 104: 394–403.



Small airway dysfunction

• SAD (small airways dysfunction) score

: Combination of lung function measurements (impulse oscillometry variables, FEF50 and 

FEF25–75 (%) and other parameters)

• SAD score was associated 

– Positively with: duration of asthma, ACQ-6, number of exacerbations

– Negatively with:  ACT, mini-AQLQ, EuroQol-5D-5L

Lancet Respir Med. 2019 May;7(5):402-416.



Peripheral airways parameters

• MCID for other lung function parameters reflecting small airway involvement has not 

been established.

• Main limitations: reproducibility, repeatability, acceptability (= reliability), and variability 

of each test



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, DLCO and LV-EF, 

laboratory-based (eg. CPET) and field tests (eg. 6MWD) were developed.



Cardiopulmonary exercise test

• Symptom-limited incremental cardiopulmonary 

exercise testing could be considered the gold standard 

for evaluating the causes of exercise intolerance.

• Constant work-rate exercise test is the gold standard 

to study the effects of interventions on the endurance 

time and/or other measurable parameters.



MCID of exercise test

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



Exercise challenge test

• 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.

Curr Allergy Asthma Rep. 2011 Dec;11(6):482-90.



6-min walk test

• 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.

• Measuring the response to interventions (mostly rehabilitation program rather than 

pharmacotherapy) in patients with moderate-to-severe heart or lung disease

Am J Respir Crit Care Med. 2002 Jul 1;166(1):111-7. 
Vicent Benavent-Caballer et al. doctoral thesis, 2016 



MCID of 6-min walk test

Am J Respir Crit Care Med. 1998 Nov;158(5 Pt 1):1384-7.

SE=97m SE=90m
Tuberc Respir Dis (Seoul). 2014 Jun;76(6):269-75. 

• In healthy population



MCID of 6-min walk test

• In COPD patients, CV was 8% and initially proposed MCID was 54m.

Chest 2001; 119: 256–270.
Am J Respir Crit Care Med 1997; 155: 1278–1282.

Upper limit of 95% CI



MCID of 6-min walk test

• The available evidence suggests a MCID for 6MWD of 30 (25-33)m for adult patients with 

chronic respiratory disease.

• Factors such as age, height, weight and sex should be taken into consideration when 

interpreting the results of 6MWD.

Eur Respir J. 2014 Dec;44(6):1428-46.
Eur Respir J. 2014 Dec;44(6):1447-78.
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Blood eosinophil

• Blood eosinophil is considered the most valuable biomarker of type-2 inflammation in 

respiratory diseases.

• However, low relevance in identifying asthma severity, specific clinical parameters 

(lung function, exhaled nitric oxide, exacerbation rate) and PROs.

J Allergy Clin Immunol 2013; 132: 72–80.
Respir Res 2015; 16: 142.

Lancet Respir Med 2015; 3: 849–858.
Ann Allergy Asthma Immunol 2014; 113: 19–24.



MCID of blood eosinophil

• In asthma, blood eosinophilia seems to be more accurate and reliable as a marker of 

treatment response than asthma severity.

• However, no MCIDs have been specifically investigated or suggested in either clinical 

trials or real-world data (including studies with biologic drugs targeting eosinophils 

[reslizumab and benralizumab]).

Chest 2016; 150: 789–798.
Chest 2016; 150: 799–810.

Lancet 2016; 388: 2115–2127.
Lancet 2016; 388: 2128–2141.



Blood IgE antibody

• Total or allergen-specific levels of IgE could not be wholly effective to predict a 

therapeutic response to omalizumab.

➔ IgE could not be used as a biomarker and a MCID cannot be assessed.

Allergy 2009; 64: 1780–1787.



Blood periostin

• Point-by-point parallelism between serum 

periostin level and lung function, exhaled 

nitric oxide fraction (FeNO) and PROs

• No specific association with a MCID has 

been explored 

Eur J Intern Med 2017; 38: 12–16.

Ann Allergy Asthma Immunol. 2017 Nov;119(5):460-462. 

• A valuable biomarker of T-helper (Th)2 airways inflammation



FeNO, a biomarker in exhaled air

• In patients losing asthma control after steroid withdrawal, a mean increase in FeNO 

ranging from 16 ppb to 25 ppb, or a 60% increase from baseline.

• When asthma is not optimally controlled, a 40% FeNO of reduction is a reliable predictor 

of asthma control optimization, particularly for those low ICS doses (PPV 80%).

Eur Respir J 2002; 19: 1015–1019.
Am J Respir Crit Care Med 2001; 164: 738–743.

Eur Respir J. 2008 Mar;31(3):539-46.



MCID of FeNO

• Within-subject CV of FeNO

▪ In healthy subjects: ~ 10% (4ppb)

▪ In asthma subjects: ~ 20% 

• ATS clinical practice guideline

▪ A change of at least 20% to indicate a significant rise or fall in FeNO over time or 

following an intervention

Am J Respir Crit Care Med. 2011 Sep 1;184(5):602-15.

J Allergy Clin Immunol 2005; 115: 1130–1136.
Respir Med 2002; 96: 895–900.



MCID of sputum eosinophil

• ATS/ERS statement

▪ Standard MCID for sputum eosinophil counts: 2-fold or 50% change

• In various severe asthma studies, a reduction in eosinophil counts was shown between 

15% and 20% 

➔ it may be reasonable to assume a MCID of 15% absolute change

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.

Eur Respir J. 2013 Oct;42(4):1003-11.



MCID of sputum eosinophil

• The best cutoff points to discriminate patients measured by the ACQ score

▪ Improved asthma control: absolute decrease of 4.3% in sputum eosinophils 

▪ Worsened asthma control: absolute increase of 3.5% in sputum eosinophils 

J Allergy Clin Immunol Pract. 2017 
Sep-Oct;5(5):1335-1343.e5.
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Symptoms

• Changes in asthmatic symptoms can be measured by validated symptom scales

• Clinical research in asthma needs outcome standardization for symptoms

▪ To examine and compare outcomes across clinical trials and studies

▪ To interpret evaluations of interventions for asthma at a scale larger than single trial

▪ Methodological aspects: validity; internal consistency; test-retest reliability; and 

responsiveness or sensitivity to change

Eur Respir J 1999; 14: 23–27.

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



Validated tools for symptoms

Measurement Report Suggested MCID

Daytime Symptom Diary Scale 
and Nocturnal Diary Scale

4 items; daytime symptoms 
(0 to 6-point scale)
1 item; nocturnal awakening 
(0 to 3-point scale)

Mean score over 2 weeks N/A

Asthma Symptom Utility 
Index

8 items; asthma symptoms 
3 items; side-effects 

Converting mean scores i
nto utility (range 0–1)

0.09 points

Asthma Control Questionnaire 5 items; asthma symptoms 
1 item; SABA use
1 item; FEV1

Converting mean scores i
nto utility (range 0[b]–6[
w])

0.5 points

Asthma Control Test 5 items; asthma symptoms and 
functioning

Range 5(w)–25(b) 3 points

• Validated daily diaries and questionnaires for control of adult asthma symptoms

: Test-retest reliability + Internal consistency + Validity

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



Validated tools for QoL

Questionnaire Type Items 
/Scores

Reliability
/Validation

Responsi
veness

Domains Suggested MCID

Medical Outcomes Study Sh
ort Form 36 (SF-36)

Generic 36 items / 
0(w)-100(b)

Y Y Emotions / Physical Various accordin
g to 8 subscales

Asthma Quality of Life Quest
ionnaire - long version (AQL
Qjuniper or AQLQ-J) 

Asthma
-specific

32 items / 
1(w)-7(b)

Y Y Symptoms / Activities 
/ Impact

0.5 points

AQLQ - short version
(mini-AQLQjuniper) 

Asthma
-specific

15 items / 
1(w)-7(b)

Y Y Symptoms / Activities 
/ Impact

0.5 points

AQLQmarks or AQLQ-S Asthma
-specific

20 items / 
0(w)-4(b)

Y Y Breathlessness / Conc
erns / Mood / Social 

N/A

Living with Asthma Question
naire (LWAQ)

Asthma
-specific

68 items / 
0(b)-2(w) 

Y Y Physical / Psychologic
al / Social / Others

N/A

St. George’s Respiratory Que
stionnaire (SGRQ)

Asthma
-specific

50 (76) items 
/ 0(b)-100(w)

Y Y Symptoms / Activities 
/ Impact

4 units (mostly in 
COPD patients)

Asthma Questionnaire-20 (A
Q20)

Asthma
-specific

20 items / 
0(b)-20(w)

Y Y Symptoms / Activities 
/ Impact

N/A

Am J Respir Crit Care Med. 2009 Jul 1;180(1):59-99.



Asthma Control Test

(Specialist’s rating on asthma control)

J Allergy Clin Immunol. 2004 Jan;113(1):59-65.



Asthma Control Test

천식 진료 지침 5차개정판, 2022, 대한결핵 및 호흡기학회



Asthma Control Questionnaire

Eur Respir J 1999; 14: 902-907



Asthma Control Questionnaire

Eur Respir J 1999; 14: 902-907



Asthma Symptom Utility Index

Chest. 1998 Oct;114(4):998-1007. 



Asthma Quality of Life Questionnaire

Subjects are asked to identify 
5 activities in which they are 
limited by their asthma. 

Remaining 27 questions 
within 2 weeks

27 questions
Chest tightness Morning awake

Felt having asthma Afraid of not having medication

Short of breath Heavy breathing

Symptom to smoking Symptom to air pollution or wea
ther

Wheezing Night awake

Avoid smoking Limit going outside d/t air pollut
ion or weather

Coughing Symptom to smell or perfume

Feel frustrated Afraid of getting out of breath

Chest heaviness Avoid smell or perfume

Need medication Interfere sleep

Throat clearing fighting for air

Symptom to dust Range of activity limitation

Difficulty breathing Activity limitation

Avoid dust

Am Rev Respir Dis. 1993 Apr;147(4):832-8.



Limitations of symptom as an endpoint

• Major limitations as endpoints

▪ Lack of convincing relationships between subjective feelings and objective outcomes

▪ Possible influence of external features, like age and pharmacological treatments

▪ Individual patients perceive symptoms differently and hence also perceive the magnitude of 

change in their asthma differently when answering the global change

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



Difference between subjective/objective outcomes

• The distributions of average minimal patient perceivable improvement or 

deterioration scores often do not correlate with values of FEV1, PEF, and FeNO.

Allergy. 2007 Feb;62(2):207-8.

Am Rev Respir Dis. 1993 Apr;147(4):832-8.

Value= r



Difference between subjective/objective outcomes

Tuberc Respir Dis 2011;71:106-113.J Asthma. 2011 Nov;48(9):901-6.



Difference according to age

• Small changes in asthma control measures correspond to higher levels of perceivable 

improvement in elderly than younger patients

Eur Respir J 1999; 14: 23-27



Exacerbation

• No validated MCID in reduction of severe asthma exacerbations is available. 

▪ Even a 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 in RCTs

➔ MCID for severe exacerbations: reduction >20% (annual exacerbation rate)

Lancet 2003; 361: 1071–1076.
Lancet 2006; 368: 744–753.

Lancet Respir Med 2013; 1: 23–31.
N Engl J Med 2014; 371: 1198–1207.

Eur Respir Rev. 2020 Jun 3;29(156):190137. 



Exacerbation in severe asthma with triple therapy

• IRIDIUM and ARGON studies

J Exp Pharmacol. 2022 Jan 11;14:1-5. 



Exacerbation in severe asthma with anti-IL5

Eur Clin Respir J. 2018 Nov 7;5(1):1536097.



Summary

• Standardized definitions and data collection methods should be used for endpoints in RCTs

• Essential endpoints in RCTs

- For current control: Symptom-free days, reliever use, composite scores, exacerbation, QoL

- For future risk: Exacerbation, FEV1, composite scores, treatment side effects

• How to determine the MCID

- Primary: anchor-based methods 

- Secondary: distribution-based measures

• MCID of spirometric evaluation

▪ FEV1: 20% (short-term trials) / 15% (long-term trials) or 230mL

▪ PEF: 25 or 18.8L/min



Summary

• MCID of exercise test

▪ Incremental exercise test

✓ VO2: 0.04 / Work rate: 4W / IC: 140ml or 4.5%

✓ modified borg scale: 2 points

▪ Constant exercise test

✓ Enduration time: 100s or 33%

▪ 6MWD: 30m

• MCID of inflammatory endpoints

▪ FeNO: 20%

▪ Sputum eosinophil: 2-fold or 50% ➔ about 4%

• MCID of clinical endpoints

▪ Symptom

✓ ASUI: 0.09 / ACT: 3 / ACQ: 0.5 points

▪ QoL

✓ AQLQ: 0.5, min-AQLQ: 0.5, SGRQ: 4 points

▪ Limitation: Lack of convincing relationships between

subjective feelings and objective outcomes

▪ Exacerbation: 20 (20~40)%



Thank you for your attention
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