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Odds Ratio vs. Risk Ratio (Relative Risk)

Thrombophilia

With Without
AV fistula AV fistula
thrombosis | thrombosis
59+122 =
Yes 59 122
181
48+190 =
No 48 190
238

OR = (59/48)(122/190) = 1.91
Risk ratio = (59/181)(48/238) = 1.65

Thrombophilia

With Without
AV fistula AV fistula
thrombosis = thrombosis
59+244 =
Yes 59 244
303
48+380 =
No 48 380
428

OR = (59/48)(244/380) = 1.91
Risk ratio = (59/303)(48/428) = 1.77

Kidney Int. 2007;72(7)789-91
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BHQ (Bronchiectasis Health Questionnaire)
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FSS (Fatigue Severity Score)

SEI XNE (%A, =2X=)

KMBARC registry: protocol for a
multicentre observational cohort study
on non-cystic fibrosis bronchiectasis
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ABSTRACT

Introduction Despite the significant disease burden of
bronchiectasis in Korea, no large-scale, representative
prospective cohort studies have been conducted to
evaluate the clinical characteristics of Korean patients
with bronchiectasis, indicating an urgent need for cohort
studies on bronchiectasis.

Methods and analysis The Korean Multicenter
Bronchiectasis Audit and Research Collaboration (KMBARC)
is a prospective, non-interventional observational cohort
study on bronchiectasis in Korea. The inclusion criteria
of this registry are as follows: (1) adult patients (aged
=18 years) with or without respiratory symptoms (cough,
chronic sputum and/or recurrent respiratory infection)
and chest computed tomography revealing bronchiectasis
affecting one or more lobes and (2) stable status at

the time of registration: patients with bronchiectasis
who were admitted for a respiratory aetiology can be
enrolled at least 4 weeks after hospital discharge. The
exclusion criteria are as follows: (1) bronchiectasis due
to cystic fibrosis; (2) traction bronchiectasis associated
with interstitial lung disease; (3) patients actively being
treated for pneumonia, pulmonary tuberculosis or non-
tuberculous mycobacterial infection; (4) patients who are
unable or unwilling to provide informed consent; and (5)

%6 on behalf of

Strengths and limitations of this study

» This is the first prospective cohort study on patients
with bronchiectasis in Korea.

» We will recruit and follow-up patients with bronchi-
ectasis annually using a standardised protocol to
improve the quality of data collection.

» Sharing similar case-reporting forms with European
Multicentre Bronchiectasis Audit and Research
Collaboration (EMBARC) will allow collaboration
studies with EMBARC.

» Distinctive features of the Korean Multicenter
Bronchiectasis Audit and Research Collaboration
registry (KMBARC) will provide several novel find-
ings of bronchiectasis, which might be difficult to be
elucidated using other registries.

» This study is limited by a lack of collecting patient
samples.

natural course of bronchiectasis; (2) aiding in establishing
evidence-based bronchiectasis guidelines in Korea; and
(3) encouraging and facilitating studies on bronchiectasis
in Korea.



Inclusion criteria
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v' Chest CT demonstrating bronchiectasis : (bronchial dilatation) affecting 1 or more lobes

v' History consistent w/ bronchiectasis : cough, chronic sputum production, &/or recurrent respiratory
infections



Exclusion criteria

* Exclusion criteria
v Bronchiectasis due to known cystic fibrosis
Age <18 years
Traction bronchiectasis associated with interstitial lung disease
During active treatment against pneumonia, TB, or NTM

Patients who are unable or unwilling to provide informed consent

D N N N NN

Patients who are pregnant
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Factors associated with frequent
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Characteristics of bronchiectasis in Korea: First data from the
Korean Multicentre Bronchiectasis Audit and Research

Collaboration registry and comparison with other

international registries

Respirology. 2021;26:618-620

Hyun Lee!

Hayoung Choi?
James D. Chalmers®
Raja Dhar®
Tu Q. Nguyen®
Simone K. Visser”
Lucy C. M()rgan?

Yeon-Mok Oh®

Korea (n = 598)

Australia (n = 653)

Europe® (n = 2596)

India® (n = 2195)

Clinical status
mMRC dyspnoea scale
Exacerbation in the previous year
=1 Hospital admission in the previous year
Functional status
FEV, % predicted
Microbiology
Pseudomonas aeruginosa
Haemophilus influenzae
Staphylococcus aureus
Moraxella catarrhalis
Enterobacteriaceae
Aetiology of bronchiectasis (top five in orders)
First
Second
Third
Fourth
Fifth

1(1-1)
1(0-2)
109 (18.2)

65.4 (52.0-78.7)

66 (11.0)
9 (1.5)
4(0.7)

3 (0.5)
23 (3.9)

Idiopathic (41%)
TB (20%)
Post-infective (20%)
Asthma (5%)

NTM (4%)

1(0-2)
1(0-2)
199 (30.5)

79.4 (61.0-96.5)

122 (18.7)
63 (9.7)
17 (2.6)
14 (2.1)
12 (1.8)

Idiopathic (29%)
Post-infective (27%)
NTM (7%)

PCD (4%)

ABPA (4%)

2(1-3)
2 (0-3)
672 (25.9)

73.8 (54.0-92.1)

389 (15.0)
569 (21.9)
156 (6.0)
154 (5.9)
158 (6.1)

Idiopathic (42%)
Post-infective (17%)
COPD (9%)
Asthma (6%)

Connective tissue diseases (6%)

2(1-3)
1(0-2)
851 (38.8)

61.4 (41.9-80.5)

301 (13.7)
11(0.5)
50 (2.3)
22 (1.0)
215 (9.8)

TB (36%)
Post-infective (22%)
Idiopathic (21%)
ABPA (9%)

COPD (5%)



Lung function in TB destroyed lung

Excessive inflammation Excessive fibrosis

Stiffening of lung
parenchyma

Restriction

Airway narrowing_ Obstruction

Pulmonary cavitation
Distortion of airways

Reduced capacity
to inhale to full
potential

Reduced capacity
to expel air out of
the lungs

Fibrotic bands

Bronchogenic spread and
endobronchial disease
Caseous necrosis leads
to break down of cavitary
lesions, which pass through
bronchial walls

Decrease in FVC
and/or increase in
FEV1/FVC ratio

Bronchovascular
distortion

Decrease in FEV1

Bronchiectasis Pleural thickening
Destruction of elastic and

muscular components of
bronchial walls

Eur Respir Rev2018; 27: 170077




Australian adults with bronchiectasis: The first report from the Australian
Bronchiectasis Registry

Simone K. Visser™ , Peter T.P. Bye”, Greg J. Fox”, Lucy D. Burr’, Anne B. Chang®,
Chien-Li Holmes-Liew?, Paul King®, Peter G. Middleton’, Graeme P. Maguire®, Daniel Smith®,

i . j . . k 1
Rachel M. Thomson', Enna Stroil-Salama’, Warwick J. Britton®, Lucy C. Morgan Respiratory Medicine. 2019; 155: 97-103

Table 2
Baseline characteristics of the Australian adult bronchiectasis cohort.
Result
Spirometric Indices
Aetiology FEV, %pred 75 (57-91)
n=366 FVC %pred 84 (71-97)
Normal Spirometry” 239 (48%)
Airflow Obstruction
FEV,/FVC < LLN 168 (34%)
FEV,/FVC < 0.7 252 (50%)

Restrictive Pattern” 72 (15%)




A comprehensive approach to lung function in bronchiectasis

Hyperinflation

* A multicenter, prospective,
observational study in Italy Obstruction

e 187 bronchiectasis
patients based on data
from spirometry,
plethysmography and DL.

Normal lung

function
9.7%

11.6%

Restriction

Diffusion Impairment



Etiology and characteristics of patients with
bronchiectasis in Taiwan: a cohort study

from 2002 to 2016

Table 3 The time trend in etiology of non-CF bronchiectasis

Huang et al. BMC Pulmonary Medicine (2020) 20:45

N=15729 2002~2006 N = 6263 2007~2011 N = 4569 2012~2016 N = 4897 p value
Etiology
Idiopathic 5036 (32.0) 1990(31.8) 1533(33.6) 1513(30.9) 0.4752
Post-infection
Tuberculosis 1950 (12.4) 845(13.5) 575(12.6) 530(10.8) <.0001
Pneumonia 3766(23.9) 1376(22.0) 1102(24.1) 1288(26.3) <.0001

Table 2 Clinical characteristics by etiology of bronchiectasis

[otal Idiopathic (n=5036) » Tuberculosis (n=1950) " Other infection
(N=15,729) (n=3766)
Pulmonary function
Restriction 2301(28.5) 658(32.0) 275(30.4) 718(36.2)
Normal or Obstruction
FEV; > 80 3286(40.7) 1055(51.3) 308(34.0) 667(33.6)
FEV; 50-80 1539(19.1) 259(126) 193(21.3) 353(17.8)
FEV; <50 938(11.6) 84(4.1) 130(14.3) 246(124)



Independent predictors for exacerbation

Am J Respir Crit Care Med. 2018 Jun 1;197(11):1410-1420

Table 2. Adjusted and Unadjusted Incident Rate Ratios for Exacerbation Frequency during Follow-up

Unadjusted Adjusted
IRR 95% ClI P Value IRR 95% ClI P Value

0 Exacerbations 1.0 (reference) 1.0 (reference)

1 Exacerbation 1.73 1.47-2.02 <0.0001 1.81 1.54-2.12 <0.0001
2 Exacerbations 3.14 2.70-3.66 =0.0001 3.07 2.62-3.60 <0.0001
3 Exacerbations 5.97 5.27-6.78 <0.0001 5.18 4.51-5.95 <0.0001
Age (per 10 yr) 1.00 0.96-1.03 0.8 0.96 0.95-1.03 0.6
Sex (M) 1.11 1.00-1.23 0.04 0.95 0.86-1.06 0.4
MRC dyspnea score 1.24 1.19-1.29 =0.0001 1.02 0.97-1.07 0.4
FEV;% predicted (per 10%) 0.88 0.87-0.90 < 0.0001 0.96 0.94-0.98 0.001
Reiff score 1.04 1.03-1.06 <0.0001 1.02 1.00-1.03 0.05
Smoking history 1.22 1.10-1.35 =0.0001 0.95 0.85-1.06 0.3
Haemophilus influenzae 1.07 0.96-1.20 0.2 1.13 1.01-1.28 0.04
Moraxella catarrhalis 0.94 0.78-1.14 0.5 0.94 0.77-1.15 0.5
Staphylococcus aureus 1.19 0.97-1.45 0.1 1.08 0.88-1.32 0.5
Enterobacteriaceae 1.30 1.08-1.57 0.006 0.99 0.82-1.20 0.9
Pseudomonas aeruginosa 1.94 1.69-2.23 =0.0001 1.20 1.04-1.40 0.01
Asthma 1.22 1.03-1.44 0.02 1.16 0.98-1.38 0.09
COPD 1.89 1.66-2.16 < 0.0001 1.43 1.22-1.67 <0.0001
Idiopathic 0.72 0.65-0.79 <0.0001 0.92 0.83-1.02 0.1

* History of frequent exacerbations > 3/year
v' The strongest predictor of future exacerbations (IRR 5.18) and associated with Worse QOL, hospital admission 4", mortality f*

* FEV, % predicted * H.influenza & P. aeruginosa infection

* Radiological severity *  Co-existing COPD



@ Eur RespirJ 2023; 61: 2200611

Clinical outcomes of bronchiectasis in India: data from the
EMBARC/Respiratory Research Network of India registry

EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE
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Flow chart for selecting study subjects from KMBARC registry

938 patients with bronchiectasis were observed during more than 1 year in KMBARC Registry

A\ 4

Excluded

- Patients without results of pulmonary function test at baseline (n = 319)

619 patients with baseline pulmonary function test were screened

\4

Excluded

- Patients did not report the exacerbation history during the first year after enrolment (n = 128)

492 patients were eligible for the aim of this study

A

Normal Group Obstructive Group
(n =83) (n =122)

Possible
Restrictive Group
(n =113)

Possible
Mixed Group
(n =174)

17% 259,

23%

35%

JH Lee et a/. In preparation for submission




Exacerbation rate according to ventilatory disorders

1

Percentage

Percentage
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Restrictive ventilatory disorder
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Exacerbation frequency per year

12

10

Type of ventilatory impairment modifies the effect of FVC or FEV,

on the rate of bronchiectasis exacerbation

P for interaction = 0.006

Ventilator
disorder

O Mormal
A Obstructive
O Restrictive
O Mixed
“~ Normal
o ~~ Ohstructive
= Restrictive
T Mixed

Mormal: RZ A& =0.049
Obstructive: R2 8% = 0.009
Restrictive: R 413 = 0,052

Mixed: R 3 = 0,022

20 40 60 80 100 120

FVC % predicted

12

om A a

P for interaction = 0.005

Ventilatory
disorder

o O Normal
A Cpstructive
O Restrictive
O Mixed
T Mormal
© "~ Obstructive
T Restrictive
T Mixed

Normal: R2 4 = 0.043
Obstructive; RZ 413 = 0,001
Restrictive: R2 M= = 0.043

Mixed: RZ 1% = 0.106

5] '

O AD QO AD o]

A= A ER0-O O ACHT-

m A GO AD @D A [s]

00 EDOAND - &) ddd O ©

30 75 100 125

FEV1 % predicted

JH Lee et al. In preparation for submission



COPD-related Bronchiectasis; Independent Impact
on Disease Course and Outcomes

Timothy Gatheral, Neelam Kumar, Ben Sansom, Dilys Lai, Arjun Nair, loannis
Vlahos & Emma H. Baker

Table 2. Demographics and lung function of patients with increasing severity bronchiectasis

[ Airway obstruction ]

Bronchiectasis

Absent Minor Mild Moderate

Severe p value

Age (years) 69 £+ 11 211 7410 72+ 11 2+11 0.004

(n) (128) (112) (81) (62) (23)

Male sex (%) 50 52 56 73 70 0.001

Lung function
FEV, Yopredicted 51+19 a2 90+ 28 2125 61 +27 0.627

(n) (63) (27) (42) (36) (10)

FEV::FVC % 5516 54+17 55+ 16 5117 68 + 21 0.088
\DLCOc %predicted 47 + 16 48 + 24 h + 26 43+18 41+11 0.700
r{"Ir (31) (26) (24) (22) (6)

RV % predicted 181 £ 57 174 £ 51 177 £ 58 185+ 90 89+ 31 0.054

(n) (22) (19) (19) (17) (3)

LTLE%predicted 118 £19 117 £ 21 120 £ 23 124 £ 23 79+15 0.002

RV:TLC % 61+13 60+9 59 +13 57 +£19 h1+13 0.608

COPD. 2014 Dec;11(6):605-14.
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The Bridge for international networking: BRIDIGE study

* Bronchiectasis Research Involving Databases, Genomics and Endotyping

* A prospective, international cohort study: 1,000 participants

* Primary Objective

v' To determine molecular endotypes of bronchiectasis which can guide response to treatment.

* Primary outcome: Frequency of exacerbations

https://clinicaltrials.gov/ct2/show/NCT03791086



Investigations/treatment
for specific groups

Routine investigations

Antibiotics NTM infection PCD Multiple: see text

Multiple: see text
fungal

Immunoglobulin Immunodeficiency IBD ICS

replacement

Symptom driven treatment
(phenotype)

ret/'d

fot
JO
lok

3

Frequent exacerbations

v

Severe symptoms

Chronic airway

Eosinophili M luggi :
infaction osinopnilia ucus plugging Breathlessness Cough and sputum Fatigue

Bronchodilators Mucoactive drugs Rehabilitation,
and rehabilitation Devices exercise, nutrition

Long-term inhaled ICS
antibiotic

Mucoactive drugs

Biomarker-directed personalized treatment (endotype) )
Pembridge and Chalmers Breathe 2021;17:210119



BRIDGE Study flow chart (s

Qartlctpate/

> _

_Consent >

* Quality of life questionnaires

* Quality of life questionnaires

* Quality of life questionnaires

8g 26°'

_|5_LI:

* Lung function test (spimmehy).w.

. function test ! y
Lung {spirometry)

. lm' 'u“m n test Iolntuy wu
=]

If unwell
(contact study
team or if unable
go to GP)

=

=5

=I5

....................

| Sample collectlon where thls
i symbol is shown:
| e . Blood test

* Phlegm sample
(induced with salt
water if unable to
produce)

* Urine sample

. Nasal swab

i Optlonal ¢:|I|ary sub study
' where this symbol is shown

* Nasal brushing



Acknowledgement: KMBARC investigators
AL L~




6TH
WORLD BRONCHIECTASIS
& NTM CONFERENCE

July 18-20, 2023 | New York, NY

CONFERENCE

LG e
4.6 July 2024

N
% EMBARC




22 slelete] X 22 o|F

<K& 22 5 O| 2 AlSts

- o3| & M2 A O|Lf TRD A E T =F2| 14X}

L= XX}

Ral
[1°

Hte Z2E1HZ2 M= L& 2 2 TRD submission

prepared by
The Korean Research-Based Pharmaceutical Industry Association

February 23% — 25% 2023

3rd European Bronchiectasis Workshop
The Korean Academy of Tuberculosis and Respiratory Diseases
101-605, 58, Banpo-daero, Seocho-gu, Seoul 06652, Korea

RE: LETTER OF AUTHORIZATION
Dear [The Korean Academy of Tuberculosis and Respiratory Diseases]:

The Organising Committee of the 3rd European Bronchiectasis Workshop and Publi Créations, an
association established and existing under the laws of Monaco and having its place of business at 74,
bd d’Italie - 98000 MONACO (the “Organizer”), does hereby authorize The Korean Academy of
Tuberculosis and Respiratory Diseases (“Designee™) to act as herein specified for and on behalf of the
Organizer in connection with the conference to be held on February 23rd — 25th, 2023 at Humanitas
University in Pieve Emanuele, Milan, Italy (“Conference”):

- To select Korean healthcare professionals (“HCPs”) appropriately qualified to serve as
speaker, chair or panelist of the Conference to receive sponsorship;

- To sponsor such qualified HCPs by providing reimbursement of reasonable expenses
incurred in attending the Conference (e.g., registration fee, travel, lodging, and meals); and

- To prepare, execute and file any and all documents and take any and all actions required
pursuant to applicable Korean law and the Code of Conduct adopted by the Korean Research-
Based Pharmaceutical Industry Association (“KRPIA™) to provide sponsorship for Korean
HCPs to attend the Conference.

This letter grants unto the Designee full power and authority to do and perform each and every act
whatsoever requisite, necessary and proper to be done in the performance of the above, hereby
ratifying and confirming that the Designee shall lawfully do or cause to be done by virtue of this letter
unless revoked by the undersigned Organizer by written instrument.

IN WITNESS WHEREOQF, the Organizer has caused its duly authorized representative to execute this
letter on February 23rd — 25th, 2023,

The Organising Committee of the 3rd European Bronchiectasis Workshop

By: Q}&

3

Name: James D. Chalmers
Position: Co-chair

Date: November 1, 2022
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Original Article

Pulmonary Infection

Tuberculosis and Respiratory Diseases 2021:84(4):326-332.
Published online: June 24, 2021

DOI: https: //doi.org /10.4046 /trd.2021.0029

Differences in Clinical Characteristics of Invasive

Tracheobronchial Aspergillosis according to the Presence of
Invasive Pulmonary Aspergillosis

Chuiyong Pak, M.DX®, Woori Jo, M.D.!, Jin Hyoung Kim, M.D.}, Jae Uk Im, M.D.}, Joseph Jeong, M.D.,
Ph.D.%, Hee Jeong Cha, M.D., Ph.D.?, Eun-Young Choi, M.D., Ph.D.*, Seung Won Ra, M.D., Ph.D.}¢



« Bronchiectasis Severity Index (BSI) 100“‘%---,__ Mild
r— --s---\‘\_\--------- -=-- Moderate
Age -% 80+ === Severe
BMI 2
FEV,, % predicted €
Hospital admission § 60-
Exacerbations o o
MRC dyspnea scale 40 ' i . Neeoosee :
Pseudomonas colonization 0 50 100 150 200
Colonization with other organisms Months of follow-up
> 3 lobes involved or cystic Bronchiectasis Martinez-Garcia et al. Chest 2018;154:737

Chalmers et al. Am J Respir Crit Care Med 2014;189:576

« FACED/E-FACED score

. Dy s Atl 1 Jere eXe bati
: FEV,. Age P. aeruginosa Extension YSpHed E?.ls. one se\f.ele. exiice1. atot
Points : o : . : (mMRC dyspnea requiring hospitalization m the
%predicted (years) colonization (radiologic severity) _ a
scale) previous year
0 = 50% <70 No 1-2 lobes 0-2 No
Yes > 3 lobes =3
2 <50 =70 Yes

The FACED index is classified mto mild (0-2 points), moderate (3-4 points) and severe (5-7 points). The E-FACED score is classified
into mild (0-3 points), moderate (4-6 points) and severe (7-9 points).

FACED. FEV1. age, colonization. extension, dyspnea: E-FACED, exacerbation-FACED: mMRC, modified medical research council.
FEV1, forced expiratory volume i one second.

a ) Eur Respir J 2014;43:1357-1367
Included in E-FACED score only.



ERS/ATS technical standard on interpretive strategies for
routine lung function tests

FEV,/FVC>5th
J Yes percentile? No |
FVC >5th FVC >5th
Yes — ). —No Yes — ). — No
[ percentile? 1 [ percentile? —J
Possible
Normal restriction or Airflow Possible mixed
spirometry non-specific obstruction disorder
pattern

Need lung
volumes




Table 1. Baseline characteristics

Table 2. Pulmonary function test

Variables i oSS A sy
FEV/FVC ratio 181265 6.5 =10.1 777+86 56388  <0.001
FEV: (L) 23206 17206 18203 13204 0.001
FEV) % predicted 86.0=12.4 63.6 =162 §6.4 =150 4222128 0.004
FVC (@) 30208 3.0=08 23207 23207 0.280
FVC % predicted 86.4=12.1 81.6=14.6 64.5=11.9 62.9=11.8 0.179
new e R
TLC % predicted 10&6‘:3 g}g = g?tf: 6191;"9 5?::3'}1 6;":’:*1 2}3 0.061
bLCO e S ke S o S S
DLCO % predicted ??:':: 3191}'9 '1'1':: f%‘d' ??f:zlg : ﬂtf: jﬁl;'g 0.047

Variables Normal Obstructive Bestrictive Mixed Povalue
(n=183) (n=112) (n=113) (n=174)
Age 60.7 =112 65.9=74 63.8=83 658=86 0.121
Age 263 yrs 30 (36.1%) 70 (57.4%) 51(45.1%) 101 (58.0%)  C-002
Male 26 (31.3%) 67 (54.9%) 44(389%)  96(55.2%)  <0.001
BMI 221+28 23533 23.0=4.1 233+37 0.001
Current or former smoker 14 (16.9%) 57 (47.1%) 37 (32.7%) 71(40.8%)  <0.001
Eespiratory comorbidities
Asthma 12 (14.5%) 33 (27.0%) 21 (18.6%) 59 (33.905 0002
Tuberculosis 27 (33.3%) 42 (34.4%) 33 (29.5%) 72 (414%) 0201
NTMPFD 11 (13.6%) 11 (9.0%) 9 (8.0%) 17 (9.8%) 0.618
Other Comorbidities
DM 5 (6.0%) 15 (12.3%) 16 (14.2%) 19 (11.0%) 0336
CVD 15 (18.1%) 37 (30.3%) 32 (28.3%) 70 (40.2%) 0003
Liver cirthosis 1(1.2%) 0 (0.0%) 4 (3.5%) 3 (1.7%) 0.196
CKD 0 (0.0%) 3 (2.5%) 4 (3.5%) 4 (2.3%) 0.437
Malignancy 7 (8.4%) 11 (9.0%) 10 (8.9%) 15 (3.6%) 0.999
Pseudomonas 11 (23.9%) 13 (20.3%) 20(303%) 28 (32.6%) 0343
(n=46) (n=64) (n = 66) (= 86)
Exacerbation history in the previous year
Any exacerbation 0717 0e=x13 09=17 1019 0314
Severe exacerbation D4=1.0 N3=09 03=1.1 07=16 0.117
0.8=07 11 =07 10 =0.7 15=10
Rl
mMRC (n=381) (n=119) (n=111) (n=168) 0.001
. . 44226 6.7=45 63=41 73242
Modified Reiff score (n=51) (n=122) (ne111) (ne178) <0.001
FACED score 10=1.1 2113 16=13 28216 0.001
BSI score 41223 58229 57231 74+39 <0.001

JH Lee et al. In preparation for submission



Exacerbation rate according to ventilatory disorder

Any exacerbation rate

Ventilatory disorder *Exacerbation rate ratio (95% Cl)

per person-year (95% Cl)

Total (n=492) 0.84 (0.76-0.92) *P for trend = 0.072
Normal pattern 0.73 (0.57-0.94) Reference
Obstructive pattern 0.64 (0.51-0.80) 0.850 (0.600-1.205)
Restrictive pattern 0.87 (0.71-1.06) 1.140 (0.815-1.593)

Mixed pattern 1.00 (0.86-1.16) 1.391 (1.026-1.886)

Any exacerbation rate . : :
Y Exacerbation rate ratio (95% Cl)
per person-year (95% Cl)

Total (n=492) 0.20 (0.17-0.25) *P for trend < 0.001

Normal pattern 0.06 (0.03-0.14) Reference
Obstructive pattern 0.08 (0.04-0.15) 1.536 (0.473-4.988)

Restrictive pattern 0.15 (0.09-0.24) 2.832 (0.940-8.534)

Mixed pattern 0.39 (0.30-0.49) 7.903 (2.874-21.734)

*Negative binomial regression analysis was adjusted for age, sex, BMI, mMMRC dyspnoea score, severity scores, comorbidities, and humber of exacerbations assessed at baseline.
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