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Patients Reported Outcomes

Definition by FDA 2009

“Any report of the status of a patient's health 

condition that comes directly from the patient 

without interpretation of the patient's 

response by a clinician or anyone else.”

U.S Department of Health and Human Services Food and Drug Administration Guidance for Industry: Patient-Reported Outcome Measures: 

Use in Medical Product Development to Support Labeling Claims. ;U.S. FDA, Clinical/Medical. 2009

환자자가보고성과 (Patient Reported Outcome, PRO)

:  제 3자의 해석 없이 환자가 직접 보고하는 환자의 건강상태

✓PROs can be assessed by taking the patient’s history or by questionnaires. 



1996, NEJM

M A Testa, et al. N Engl J Med 1996; 28;334 (13) 





PRO

◆ 치료의 효과, 효율성 성과 지표

◆ 증상완화, 부작용, 기능, 삶의 질

◆ 치료 효과나 환자의 상태에 대한 Unique perspective  제공

◆ 폐활량측정을 통한 폐기능 평가 – 숨참 정도

◆ 특정 치료의 효과나 증상은 PRO로만 파악이 가능

◆ 피로, 통증

◆ 환자의 전반적인 기분이나 상태

◆ 환자의 function (일상 생활 영위 가능 정도)

◆ 환자의 진료에 대한 만족도



COPD Outcomes
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2001

By expert panel

One of the main aim: 

To promote research 

into COPD
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Lung Function Tests 
(post BD FEV1/FVC < 0.7)



Post bronchodilator FEV1/FVC < 0.7

Post-BD FEV1
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2011, COPD 

폐기능

증상

급성 악화

평가 및

치료 결정



FEV1 ? Dyspnea and AE 

Augusti A, et al. Respiratory Research 2010;11:122

The clinical manifestations of COPD are highly variable and the degree 

of airflow limitation does not capture the heterogeneity of the disease.



흡연

나이
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2017, COPD

Spirometrically  

confirmed 

diagnosis

Assessment of 

airflow limitation

Assessment of 

symptoms/risk 

of exacerbations

FEV1 (%  pred)

GOLD 1 80

GOLD 2 50-79

GOLD 3 30-49

GOLD 4 <30

2 

or 

1 leading to 

hospital 

admission

C D

0 or 1 

(not leading to 

hospital 

admission)

A B

mMRC 0-1

CAT <10

mMRC2

CAT10

Exacerbation 

history

Symptoms 



2019 COPD Treatment





2018 COPD 종합평가
우리 나라 지침



2018 COPD 종합평가
우리 나라 지침

*AE COPD: Acute exacerbation of COPD. 
†Asthma overlap or high blood eosinophil

‡급성악화 병력이 있고 만성기관지염을 수반한 COPD: 1) FEV1＜50% 정상예측치 또는 흡입지속성베타-

2작용제나 흡입지속성항콜린제 등의 지속 투여에도 연 2회 이상 급성악화가 발생한 경우
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어떤 질문?

A general single question: 

How are you doing?

will usually underreport patients’ symptoms 

Janwillem W.H.Kocks, et al. Curr Opin Pul Med. 2018; 24(1): 18-23 



PRO measures

Patient Reported Outcome Measures, PROM
-instruments that are used to measure the PROs

-most often self-reported but standardized, validated questionnaires

→ informative, reliable and consistent answers

-운동 능력
-자기 관리
-일상 활동
-통증/불편
-불안/우울

For mobility:       

나는 걷는데
전혀 지장이 없다.

약간 지장이 있다.

중간정도의 지장이 있다.

심한 지장이 있다.

나는 걸을 수 없다.

Theresa Weldring, et al. Health Services Insights 2013





Disease-specific PROM in COPD

SGRQ/

SGRQ-C
CCQ



FEV1 and PROM 

with no correlation

Kostikas et al ERJ open research 2019; 5 : 00243-2018

A post hoc analysis of CRYSTAL study

CRYSTAL study assessed the efficacy and safety of a direct switch 

from previous treatments to indacaterol/glycopyrronium 110/50 µg or 

glycopyrronium 50 µg once daily. 



CAT and CCQ 

with very strong correlation

Kostikas et al ERJ 2019; 5 : 00243-2018

A post hoc analysis of CRYSTAL study

CRYSTAL study assessed the efficacy and safety of a direct switch 

from previous treatments to indacaterol/glycopyrronium 110/50 µg or 

glycopyrronium 50 µg once daily. 

At baseline, a strong positive correlation between the CAT and CCQ



Clinical COPD Questionnaire



Heterogeneous disease

Kostikas et al ERJ 2019; 5 : 00243-2018

Responder analysis based on PROs and FEV1 at week 12

There were small overlaps among the patients who responded to PROs 
(TDI, CCQ and CAT)

31.6%, 19.1% and13.5% of patients showed a MCID improvement 

in one, two or all three PROs, respectively.



Correlations between FEV1 and patient-reported 

outcomes:A pooled analysis of 23 clinical trials in 

patients with COPD

Donohue JF, et al. Pulm Pharmacol Ther. 2018
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COPD Assessment Test (CAT)

• Determinant of COPD disease severity

• Guide to choose initial treatment (CAT >20 dual bronchodilator)



Disease-specific PROM in COPD

2
호흡곤란



Initial Visit (M/65)

• Chief Complaints:

- Dyspnea with mMRC Gr II without previous Hx of AE 

Cough

Mucus

Chest Tightness

Breathless

Activities

Confidence

Sleep

Energy

Total score: 0-40

Validated 8 items
Questionnaire

Example of an individual case is shared for scientific 

exchange only. Does not represent all patients
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COPD Assessment Test (CAT)

Jones et al. Eur Respir J 2011

1817 COPD patients from 7 European countries, cross-sectional study

CAT scores showed
significant impairment 

in health status 
across all COPD severities, 
even in patients with mild 

disease

There were no differences in CAT score: Female vs. Male; Younger vs. Older;
Across the countries 



COPD Assessment Test (CAT)

Jones et al. Eur Respir J 2011

1817 COPD patients from 7 European countries

Worse health status in COPD patients with AE or 3+ comorbidities,
but cardiovascular comorbidity did not influence the CAT score.

13%





CAT and depression

CAT  < 10 10 ≤ CAT < 20 CAT ≥ 20

N=1,225, KOCOSS dataBDI ≥ 16, 

%

5.9%

6.8%

12.1%



CAT & COPD exacerbations

Lee et al. Respiratory Medicine 2014

545 COPD patients from 19 hospitals in Australia, China, Korea and Taiwan

- 226 patients (46%) with at least one moderate-severe AE during study 

period (observational 6-month study)

Compared with the lowest baseline CAT score, the higher baseline CAT scores were 
associated with significantly higher exacerbation risks and shorter time to first 
exacerbations.



Following visit

mMRC Gr I mMRC Gr III

Exacerbations!

Example of an individual case is shared for scientific exchange only. Does not represent all patients

Cough

Mucus

Chest Tightness

Breathless

Activities

Confidence

Sleep

Energy



Change of CAT during AE

161 COPD patients in the London COPD cohort

Wedzicha et al. AJRCCM 2011

Fifty-two different patients completed the CAT questionnaire on at

least 21 of 35 days during the recovery phase after an exacerbation



Annual change in CAT

Irie et al. Respiratory medicine 2017

315 COPD patients with at least 3 CAT scores over 3 years

: Gold grade 1,2: 71%

A significant positive association 
between the evolution of the CAT over time and the risk of exacerbations. 



COPD Assessment Test (CAT)

CAT-HCS userguide, CAT Governance Board, 2018 

Jones et al. ERJ 2009; 34(3); 648-54.

Cough

Sputum

Chest tightness

Dyspnea

Activities

Confidence

Sleep

Energy

Pulmonary symptoms

Extra-pulmonary symptoms

• Current studies focused on total CAT score. 

• However, CAT items can be divided into 2 categories, pulmonary and extra-pulmonary 

(constitutional) symptoms.



Cough

Sputum

Chest tightness

Activities

Confidence

Sleep

Energy

Dyspnea

Dyspnea is the main 
problem for the less 
symptomatic patients

Physical activity is the 
main problem for the 
highly symptomatic 
patients

Distribution of each CAT item

Gil, Zo, Park, Shin et al, IJCOPD, 2021 



Distribution of each CAT item

Gil, Zo, Park, Shin et al, IJCOPD, 2021 

KOCOSS cohort Single center data



CAT

Cough

Mucus

Chest Tightness

Breathless

Activities

Confidence

Sleep

Energy



Change in CAT after short-

tem bronchodilator therapy

Revision in TACD



Outcome changes after 

6months inhaler therapy

Notes: Data presented as mean (SD) or n (%). Data were collected at two points in "Baseline" and 

"After Bronchodilator therapy (after median 5.8 [5.1-6.5] months)".

148 newly diagnosed COPD patients with bronchodilator initiation



Improved Group: a decrease of 2 points or more of the total CAT score

Adjusted for age, smoking history, Global Initiative for Chronic Obstructive Lung Disease stage, pulmonary 

comorbidity, other comorbidities, and acute exacerbation history.

Data are presented as adjusted differences (95% confidence intervals).

Outcome changes after 

6months inhaler therapy



AE after 6months inhaler therapy



M/62

운동시 호흡곤란

mMRC Gr I, no previous AE, no BA

Current smoker 1 pack/day x 42 yrs

FEV1: 1.94L, 54%/2.15L, 60% pred 

3개월 후

훨씬 나아졌다. 걷는 것도 많이 걷는다.

담배도 많이 줄였다.

Cough

Mucus

Chest Tightness

Breathless

Activities

Confidence

Sleep

Energy

FEV1:  2.47L, 71% pred 



Correlations between FEV1 and patient-reported outcomes:

A pooled analysis of 23 clinical trials in patients with COPD

Donohue JF, et al. Pulm Pharmacol Ther. 2018



Baseline CAT & dual 

bronchodilators

Martinez et al. Chest 2017;152: 1169-1178



Chronic bronchitis (CB)

Classic definition : chronic cough & sputum for at least 3 months/year for 2 

consecutive years

Alternative definition using SGRQ definition : more sensitive, similar 

characteristics with classic definition

Victor Kim et al. Ann ATS 2015



Chronic bronchitis (CB)

N= 4,513 from COPDGene cohort

Victor Kim et al. Ann ATS 2015

The SGRQ CB definition had a sensitivity and specificity of 0.87 and 0.77.

The SGRQ CB+ and Classic CB+ groups were strikingly similar, with more 

respiratory symptoms and exacerbations, worse lung function, and greater 

airway wall thickness. 



Chronic bronchitis (CB)

Choi et al IJCOPD 2019

CAT 1 (cough) & 2 (sputum) scores ≥ 3

N=2,694 patients from KOCOSS



Summary

PRO in GOLD 

guideline

How to evaluate

What to expect

Already

mMRC/CAT

Each item

Outcomes



경청해 주셔서

감사합니다.



Han et al. AJRCCM 2021;203(4):414-423

Concept of Pre-COPD



✓ More respiratory exacerbations
✓ Shorter 6MWD
✓ Evidence of occult airway disease (e.g., 

FEV1↓, FVC↓, and inspiratory capacity↓) 
✓ Airway wall thickening

Woodruff et al. NEJM 2016;374:1811-21

• SPIROMICS (N = 2,736) between 2010 – 2015 

Smoker with preserved lung function
CAT ≥ 10 (vs. CAT < 10)

Symptomatic smoker 
with normal PFT



Never 
Smoker

GOLD 0
CAT <10

GOLD 0
CAT ≥10

GOLD 1&2
CAT <10

GOLD 1&2
CAT ≥10

Woodruff et al. NEJM 2016;374:1811-21

Symptoms and Risk of 
Respiratory Exacerbations
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Dyspnea

Dyspnea is a hallmark of COPD which impacts on day-to-day lives

Dyspnea Physical ActivityQoL

Jetté M, et al. Clin Cardiol 1990; 13: 555–565; 2. O’Donnell DE, et al. PLoS One 2014; 9: e96574



TOviTO® phase III clinical trial

1. Buhl RM, et al. Eur Respir J 2015; 45: 969–979; 2. Ferguson GT, et al. Adv Ther 2015; 32: 523–536; 

3. Beeh KM, et al. Pulm Pharmacol Ther 2015; doi:10.1016/j.pupt.2015.04.002; 4. Singh D, et al. Respir Med 2015; doi: 

10.1016/j.rmed.2015.08.002 

Pivotal

Phase IIIa

Phase IIIb

Trial endpoints:

Lung function

Quality of life

Exercise

Activity

Lung function vs ICS/LABA

Exacerbations

Number of patients

Length of trial (weeks)

>16,000 patient



SGRQ at week 24

Buhl RM et al. ERJ 2015;45:969-79

MCID ≥ 4 units

Significant improvements for tiotropium+olodaterol FDC 5/5 µg 
over corresponding individual component

SGRQ total Responders



CAT at week 52 

Peter M A Calverley et al. Lancet Respiratory Medicine, 2018

COPD Assessment Test™ (CAT) score at clinic visits 

– treatment comparison by visit

Responder:45%

Responder:41%

Responder : decrease of ≥ 2 of CAT total score
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LAMA/LABA vs. TIOT

No difference in improvement of SGRQ score with UMEC/VI vs TIO from Decramer study 

Decramer M, et al. Lancet Respir Med 2014; 2: 472–486

• 2,332 COPD patients & Primary outcomes: Trough FEV1 response



LAMA/LABA vs. TIOT

No difference in TDI score between UMEC/VI vs TIO in Decramer study 

• 2,332 COPD patients & Primary outcomes: Trough FEV1 response

Decramer M, et al. Lancet Respir Med 2014; 2: 472–486



M/62

Initial visit for dyspnea on exertion

mMRC Gr I, no previous AE, no BA

Current smoker 1 pack/day x 42 yrs

FEV1: 1.94L, 54%/2.15L, 60% pred 

3 months later

“I feel much better, I can walk further”

0.5 pack/day

Cough

Mucus

Chest Tightness

Breathless

Activities

Confidence

Sleep

Energy

FEV1:  2.47L, 71% pred 



OTIVATO® : Trial design

Maltais F, et al. Eur Respir J 2019: pii: 1802049. doi : https://doi.org/10.1183/13993003.02049-2018

Double-blind, randomised, active comparator-controlled, two-period, crossover trial

Primary outcome: Breathlessness at end of 3-min walking test (Borg scale)





OTIVATO® : Trial design

After 6 weeks, tiotropium/olodaterol reduced 

breathing discomfort during and after the 3-minute 

constant speed shuttle test vs tiotropium

Primary endpoint*
T/O vs T: P<0.05

Maltais F, et al. Eur Respir J 2019, 53 (3)



Exercise: MORATO, TORRACTO, 

PHYSACTO, OTIVACTO

AMAMAM

Run-in Follow-up

521 8 11 15

4 weeks 12 weeks 3 weeks

SMBM week

8 9 12
Clinic visit week

S R

T/O 5/5 µg + ExT+ behavior modification

T/O 5/5 µg + behavior modification 

T 5 µg + behavior modification

Placebo + behavior modification 

11

• 303 COPD Patients (post BD 30% ≤ FEV1 < 80% pred)

• Primary outcomes: Exercise endurance time (EET) during endurance shuttle walk test at 8 wks

• ExT arm was conducted three times per week for 8 weeks; each session included 30 minutes of 

aerobic exercise (cycling or walking) and 45 minutes of upper and lower limb resistance 

training.

“Living Well with 

COPD” program.

SMBM, self management behaviour modification

Troosters T, et al. AJRCCM 2018



Tiotropium/olodaterol plus behaviour 

modification increased  EET vs placebo

Mean exercise endurance time (EET) during Endurance 
shuttle walk test results after 8 weeks

Troosters T, et al. AJRCCM 2018



Tiotropium/olodaterol plus behaviour 

modification increased  EET vs placebo

Improvements in mean distance walked during the 6-
minute walk test with tiotropium/olodaterol 5/5µg

Troosters T, et al. AJRCCM 2018



Summary

PRO in GOLD 

guideline

How to evaluate

How to improve

Already

mMRC/CAT

Each item

Tio/Olo+Ex



Thank You 

For Your Attention



Did your chest feel congested today

How often did you cough today?

How much mucus (phlegm) did you brig up when coughing today?

How difficult was it to bring up mucus (phlegm) today?

Did you have chest discomfort today?

Did your chest feel tight today?

Were you breathless today?

Describe how breathless you were today

Were you short of breath today when performing your usual personal care activities like 

washing or dressing?

Were you short of breath today when performing your usual indoor activities like cleaning or 

household work?

Were you short of breath today when performing your usual activities outside the home such 

yard work or errands?

Were you tired or weak today?

Last night, was your sleep disturbed?

How scared or worried were you about your lung problems, today?

EXACT-PRO



Dyspnea/Exacerbations

Dyspnea is a common experience in COPD patients 

whereas exacerbation rate may vary 

1. Müllerová H, et al. PLoS One 2014; 9: e85540; 2. Hurst JR, et al. N Engl J Med 2010; 363: 1128–1138 



Activity-related 

breathlessness
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mean: 

5.35 ± 0.07

**

*

n =

Common

baseline

mean: 

2.126 ± 0.030
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Further endpoint: Adjusted mean

CRQ-SAS dyspnoea domain at Week 12 
Secondary endpoint: Adjusted mean

FPI-SF total score at Week 12 

Placeboa

Ta

T/Oa

T/O + ExTa

T/O (± ExT) improved activity-related breathlessness and difficulty 

compared with placebo

(Chronic Respiratory Questionnaire-

Self Administered Standardized)

(Functional Performance Inventory 

Short Form)

Troosters T, et al. BMJ Open 2016; 6:e010106.



Summary

T/O, alone or with ExT, reduced activity-related breathlessness and 
patient-reported difficulty more than placebo

T/O ± ExT improved walking 

endurance time in patients 

with COPD

T/O compared with placebo reduced 

activity-related breathlessness 

and difficulty 


