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Comorbidities in bronchiectasis

* Bronchiectasis is a chronic and heterogeneous disease that can coexist with diverse
pathological conditions.

« Comorhbidities in bronchiectasis not only contribute to an increased healthcare and
socioeconomic burden but also worsen patients’ quality of life, exacerbation frequency,
lung function, and mortality risk.

« Despite the high prevalence of comorbidities in bronchiectasis, their specific impact on
clinical outcomes and natural history of the disease is still indeterminate.

Clofent D, Expert Rev Respir Med 2021;15:623-634.



Comorbidities and the risk of mortality: an international
multicentre cohort study

« Dundee (UK), Galway (lreland), Leuven (Belgium), and Monza (Italy),
followed up for 5 years (n = 986)
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Comorbidities and the risk of mortality: an international
multicentre cohort study

Derivation of the Bronchiectasis Aetiology Comorbidity Index (BACT)

Comorbidity Hazard Ratio | 95% CI Pwvalue | Points
Metastatic malignancy 6.69 3.53-12.68 | <0.0001 | 12
Haematological malignancy | 2.85 1.17-6.97 0.02 6
COPD 222 1.53-323 <0.0001 | 5
Cognitive impairment 221 0.82-6.01 0.12 5
Inflammatory bowel disease | 2.01 0.75-5.40 0.17 4
Liver disease 1.94 0.80-4.72 0.14 4
Connective tissue disease 1.78 1.19-2.68 0.005 3
Iron deficiency anaemia 1.78 0.80-2.68 0.16 3
Diabetes 1.76 1.10-2.80 0.02 3
Asthma 1.65 1.00-2.73 0.050 3
Pulmonary hypertension 1.58 0.88-2.84 0.12 3
Peripheral vascular disease 1.50 1.00-2.25 0.052 2
Ischaemic heart disease 1.31 091-1.89 0.14 2

Patients with one event

Exacerbations per year
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Bronchiectasis and comorbidities: a pathogenic hypothesis

SYSTEMIC
INFLAMMATION

+ Rheumatic disorders
+ Inflammatory bowel diseases

AIRWAYS
INFLAMMATION

- MM ABPA
BRONCHIECTASIS : % .+ COPD
‘\ » Cardiovascular diseases
{ s &=
+ Diabetes mellitus
SHARED RISK
FACTORS

AIRWAY INFLAMMATION

ASTHMA

| |BRONCHIECTASIS| [ copD |

Mostly
Eosinophilic

TGFB
Metalloproteinase
Lipoxygenase
IL-13

Chronic ' Mostly

inflammation Neutrophilic

Neutrophil elastase

Airways matrix

Metalloproteinase

damage ila

Clofent D, Expert Rev Respir Med 2021;15:623-634.



Current guidelines in bronchiectasis

Spanish Guidelines on Treatment of Bronchiectasis in Adults

A high proportion of patients with BE present comorbidities that must be identified and
treated. Those with the greatest impact on BE patients are rhinosinusitis and/or nasal
polyposis, hiatus hernia, anxiety and depression.

British Thoracic Society Guideline for bronchiectasis in adults

Figure 1

. Consider comorbidities

Echocardiogram to assess LV
function and for Pulmonary
Hypertension

Assess if have sinus disease and
whether treated

Exclude PE if suspected

Table 7 Routine monitoring tests

Management of the deteriorating patient.

Mild-disease severity Moderate - Severe
Severity Index scoring baseline baseline
BMI (Body Mass Index) annual annual
Exacerbation History annual 6 monthly
Sputum Culture annual 6 monthly
MRC Dyspnoea Score annual 6 monthly
Spirometry annual annual
CT (Radiological Extent) at diagnosis*$ at diagnosis*+
Sputum mycobacterial culturet baselinet baselinet
Oxygen saturation menitoring (Sp02) annual 6 monthly
Underlying cause investigations at diagnosist at diagnosist
Comorbidities assessment at diagnosist at diagnosist

Arch Bronconeumol 2018;54:88-98. Thorax 2019:;74:1-69.



Prevalence and impact of depression
In bronchiectasis



Hospital anxiety and depression scale for Koreans

HADS-A (anxiety) HADS-D (depression)

L= 84 E= 84U A= =200 L= 242E As2 dM: 57|12 AL

L= 727t FAM=2 €0| €0g A €2 =Z40| E0. L= M=2s 8822 1 & X=C,

Ors50 48422 4240] Lt L= 7|=20| &L} o

L= oA 21g= 2 = ULk Lh= 7|30] HojZl A Zct.  (Somatic item)
L= =20t FELL L= Lio| 220f &= SRAC
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Oh SM, J Korean Neuropsychiatr Assoc 1999;38:289-296.



Relationship between depression and health status in

bronchiectasis

* UK, cross-sectional study (n = 111): 52 + 13 years, male of 39.6%, FEV, of 66.4% + 28.8
» Depression: =2 8 HADS, 9% with depression

TasLe I. Correlation between the HADS and the SGRQ
SGRQ SGRQ SGRQ SGRQ
Symptoms Activity Impacts Total
HADS Anxiety 0.20* 0.23* 0.38*** (.33
HADS Depression 0 34F=%s Oaprmss 0.58%** (I55%**
HADS Depression-D4 0.27** (). x** 0.50%** (e
ltem D4 Dty 0.50%** 0.60%** 0.60%**
TasLe 2. Correlations between the HADS and fatigue, dyspnoea, Shuttle Walk test and FEV, (% pred)
HRCT Shuttle FEV, PaO- Physical Mental Total Dyspnoea
score walk test (% pred) fatigue fatigue fatigue
HADS anxiety 0.05™ —0.02" —0.06™ —008™ 0.36* 0.56* 0.51* 0.16™
HADS 0.05™ —0.33* —0.02™ —0I10™ 0.55% 0.54* 0.62%* 040%*
Depression
HADS 0.02™ —0.29* 0.02™ —009™ 047*% 0.52* 0.57* 0.35%
Depression-D4
ltem D4 0137 —0.39* —0.3™ —0.l0™ 0.60% 045* 0.61% 0.51*

1200 q
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Depression Score

O’Leary CJ, Respir Med 2002;96:686-92.



Prevalence of depression and anxiety in chronic airway
lung disease

« Korea, cross-sectional study
» Beck Depression Inventory (BDI) and State-Trait Anxiety Inventory (STAI)

Chronic airway lung diseases

Parameters Healthy control COPD Bronchial asthma Bronchiectasis
(n=73) (n=84) (n=37) (n=33)
Age, yr 66 (51 - 89) 67 (45-88) 56 (45 - 80)aP 62 (45 - 83)2P
Male gender 33 (45) 80 (95)® 16 (43)P 15 (46)P
Body mass index, kg/m? 238132 226130 249 136" 2134334
Smoking habits
Ex-smoker / Current smoker 14/1 59 /25 7/3 9/1
Median pack-years 20 (1-40) 40 (15-100)® 20(5-30)° 18 (2-70)°
Post-bronchodilator FVC, % predicted 98.8+14.2 81.9+17.81 82.8+18.72 62.6 + 18.22b
Post-bronchodilator FEV1, % predicted 102.7£16.7 59.5+24.8% 71.7+21.12b 55.0+19.02
Post-bronchodilator FEV1/FVC ratio 8491106 51.9+£13.348 63.2+ 10220 64.3 £ 16.62°
Hemoglobin, g/dL 13116 1431172 13718 13.2114P
Albumin, g/dL 4104 41+05 43105 39+05
PaOz2, mmHg (room air) 882136 79.11£16.5 8471132 7791203
PaCQO2, mmHg (room air) 389135 408+6.8 395147 42.8+10.28

Ryu YJ, Korean J Intern Med 2010;25:51-57.



Prevalence of depression and anxiety in chronic airway
lung disease

Table 2. Depression and anxiety status of the study population

Chronic airway lung diseases

Variables Healthy control COPD Bronchial asthma Bronchiectasis
(n=73) (n =84) (n=37) (n=33)
BDI
Total score 13(0-31) 17 (0 - 42)2 14 (2 - 36) 16 (3- 51)3
BDI score = 16 22 (30) 46 (55)° 15 (41) 18 (55)2
STAI
State-anxiety score 40 (23-67) 44 (20 - 67)? 44 (23 - 672 43(23-72)8
Trait-anxiety score 44 (30 - 90) 47 (20 - 66)? 45 (32-58) 46 (28 - 64)

Table 4. Predictive factors for depression in patients
with chronic airway lung diseases

Factors Odds ratio (95% CI) p value
Age 1.017 (0.978 - 1.059) 0.395
Female gender 1.792 (0.579 - 5.547) 0.311
Body mass index 0.974 (0.865 - 1.095) 0.656

| Current or ex-smoker 3.894 (1.269-11.952) 0.018 |
Post-bronchodilator FVC, % predicted 0.990 (0.961 - 1.020) 0.522

| Post-bronchodilator FEV1, % predicted 0.972 (0.947 - 0.997) 0.027 |

Ryu YJ, Korean J Intern Med 2010;25:51-57.



Depression and anxiety symptoms in bronchiectasis:
associations with health-related quality of life

Charactenstics Mean 5D n (%)
hec o * Spain, cross-sectional study
ales . . . . .
Weight (ke) o 16 (n =93, 43 with cystic fibrosis)
Height (cm) 163.8 8.3
BMI (kg/m?) 23.8 5.4
Sputum production (ml/day) 26.6 28.7 ° HOSpltal anX|ety and depreSS|On SCa|e (HADS)
Bhalla score 17.0 4.3
FEYLmD 22000 e 8 > : considered depression
FEV, (%) 67.0 242
FVC (ml) 3.0854 1,036.1
FVC (%) 73.3 19.5
Oxygen desaturation during exercise 10 10.8 ° St George reSp”'atory ques“onna”‘e (SG RQ)
Chronic colonization
Any bacternial colomzation 74 79.6
§. aureus colonization 46 495
H. influenzae colonization 46 495
Pseudomonas colonization 55 59.1
B. cepacea colonmzation 2 22
Exacerbations 1n the last year 2.4 2.3
Mild exacerbations 2.2 22
Severe exacerbations 0.2 0.5
Days of hospital admission in the last 1.2 4.6

year

Olveira C, Qual Life Res 2013;22:597-605.




Depression and anxiety symptoms in bronchiectasis:
associations with health-related quality of life

» Depression (23%), anxiety (38%)

Results of correlation anaIySiS Table 4 Regression Model (total SGRQ score as the dependent
vanable)
Variables HADS-D Variables B SE B p L P r
corrected

Clinical vanables

Age 0.38%* Gender 5.39 272 0.14 1.98 0.051 0.67

FEV, % 0.09 Age —0.01 0.10 —0.01  -0.08 0934

Bhalla score 0.09 Diagnosis 0.67 1.24 0.05 0.55 0.588

Daily sputum —0.03 Exacerbations 1.57 0.66 0.19 237 0.021

Exacerbation frequency® 0.15 frequency

Hospital admissions® 0.13 FEV, % —0.22 0.06 —0.26 —3.59 0.001
SGRQ scores Daily sputum 0.10  0.05 0.15 2.16 0.034

Svmploms 0.50%* HADS 1.46 044 0.37 3.34 0.001

:{: .P_ ' (}‘45?% anxiety

ctvity ‘ HADS- 136 049 029 276 0.007
Impact 0.52%% depression
Total (1.56%*

Olveira C, Qual Life Res 2013;22:597-605.



Presence of depression in patients with bronchiectasis

Variables Results
Age (years), X£5D 66.2+14.22
Sex 9/d’, n 51/23

BMI (kg/m?), X+SD 24.56+3.81
Smoking habit, &

Non-smokers/ex-smokers/active smokers 64.9/25.7/9.5
Charlson Index, X+5D 0.85+1.25
MRC dyspnoea Grade 1/Grade 2, % 47.3|27
Estimated amount sputum/day, %

<5ml 25

5-30ml 50

>30ml 25
Colour, %

Mucous 35

Mucopurulent 38

Purulent 22

Brownish 4
Haemoptysis =100 ml/day/sinusitis, n 4/5
FRVC 85.11x20
AFEV, 74+23
Cystic/diffuse bronchiectasis, % 20/55
Bacterial colonisation/P aeruginosa, n 21{15
Respiratory exacerbations (X£SD) 2.58+1.46
Hospitalizations, X£5D 0.294+0.54
SGRQ total 32.55+19.1
SGRQ symptoms 41.48421.40
SGRQ activity 41.124+24.64
SGRQ impact 23.84419.16

« Spain, cross-sectional study (n = 70)

Beck Depression Inventory (BDI) = 14
depression

80

60

40

20

No depression (0-13) Depression >14

(34%)

Giron RM, Arch Bronconeumol 2013;49:415-420.



Presence of depression in patients with bronchiectasis

Age, years BMI, kg/m? Charlson Amount of %FEV, Exacerbations Hospitalizations
Mean+5D Mean+SD Mean+SD expectoration, Mean+5D Mean+SD Mean+5SD
ml
Mean4+5D
BDI
<14 (49) 64.4+13 245438 0.9+13 24.5+26.9 71.5+21.7 25414 0.2+0.5
=14 (25) 70+15.9 247439 0.6x1 26.6+£30.7 79.24249 2.6+£1.5 0.4+0.6
P 110 761 305 761 179 247 247
Sex Cough Dyspnoea, MRC Bacterial colonisation Bronchiectasis
Female Male Yes No 1 2 No Yes Diffuse Localised
BDI
<14 (49) 29 20 34 15 24 12 36 13 25 24
=14(25) 22 3 21 4 11 8 13 8 8 17
P 009 140 789 408 .095
SGRQ total, mean+SD SGRQ symptoms, mean+SD SGRQ activity, mean+5D SGRQ impact, mean+5SD
BDI
<14 (49) 30.9+19.1 41.7+£21.9 38.9+243 21.5+18.3
=14 (25) 36+19 41.+£20.7 45.9425.2 28.8+20.4
P 308 902 .268 141

Giron RM,

Arch Bronconeumol 2013;49:415-420.



Factors related to depression in adults with bronchiectasis

» Turkey, prospective study (n = 133, non-cystic fibrosis)
« Depression: =2 7 HADS, 21.1% with depression

HAD-D
=7 ~7 P-values Table 3 Predictive factors for depression in patients with

Number 105 (78.9) 28 (21.1) bronchiectasis

Age, years 49.6+14.5 48.7+14.5 =>0.05

Female 61 (45.8) 20 (15) >0.05 Factors OR (95% CI) P-values

Male 44 (33.1) 8 (6)

Smoking Age [.010 (0.964-1.058) 0.654
Never smoker 60 (45.5) 17(129) ~0.05 Male gender I.172 (0.349-3.927) 0.797
Ever smoker 44 (33.3) 11 (8.3) ; ;

Employment 48 (37.5) 17 (13.3) ~0.05 Live with a partner 0.176 (0.459-0.675) 0.011

Nonemployment 52 (40.6) 11 (8.6) Comorbidi 0.692 (010 1-2.382 0.560

ty

FaT”Y S‘It”a""” a7 26 oS Depression history 2.521 (0.842-7.549) 0.098

ive alone . . . ) .

With partner/other family member 92 (69.2) 16 (12) Panic disorder history 2.372 (0.737-7.637) 0.148
No history of depression 76 (57.1) 15 (11.3) 0.05 Admission to an 4.236 (1.277-14.0522) 0.018
History of depression 29 (21.8) 13 (9.8) emergency department
PFTs

FEV, % predicted 63.9 (24.5) 56.1 (20.6) ~0.05 Panic disorder history 1.932 (0.433-8.627) 0.148

FVC, % predicted 689 (21.1) 65.7 (21.7) >0.05 Hospitalization 0.426 (0.768-2.309) 0.388

FEV, [FVC 723 (14.4) 69.8 (11.3) >0.05 .

No admission to an emergency department 59 (44.4) 9 (6.8) 0.023 HEI’T’lOPt}’SIS 0.255 (0637_0948) 0.041

Admission to an emergency department 46 (34.6) 19 (14.3)

No hospitalization 89 (66.9) 24 (18) >0.05

Hospitalization 16 (12) 4(3)

Ozgun EY, Neuropsychiatr Dis Treat 2016;12:3005-10.



Depression in bronchiectasis: association with disease
severity and quality of life

* China, cross-sectional study (n = 163): 45.8 (13.8) years, female 62.6%, FEV, 67.1% (28.8)
« Depression: 2 8 HADS, 30.1% with depression

Depression
20- Factors OR (95% CI) P value
P=0.40 :
Poor sleep quality (PSQI>5) 5.89 (2.54-13.69) <.001
15- — Education below college graduate

Younger age, mean (SD), y

Daytime cough score, mean (SD), y

Not associated with FEV1, HRCT scores, sputum volume,

HADS-D scores
S

3 PA colonization, MRC scale, exacerbation, and hemoptysis
0 HADS-depression
$b '5& z& SGRQ Pathological (n =49) Normal (n=114) I
X )
@0&' ey Symptom 42.0 (27.0-62.0) 33.5 (24.0-51.2) 044
Activity 36.1 (20.8) 27.2 (21.8) 017

Bronchiectasis severity
Impact 45.7 (18.9) 29.9 (18.8) <0001

FAC E D (P = 0.60) Total 427 (17.1) 30.4 (17.9) <.0001

Gao YH, Clin Respir J 2018;12:1485-94.
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[ .

I 44 22X (PHQ)-9

Table 1. DSM-5 domains that various depression scales measure

1 2 3 4 5 6 7 8 ? 10 11
HDRS [ ] ] ® [} [ ] ®
MADRS [ [ [ ] ol [ ] [ ] L] [ ] [ ]
BDI-II [ [ [ ] ol [ ] [ ] [ [ [
CES-D ° ® o ol [} ° (]
PHQ-9 [ ] ® [ e [} [} (] ™
SDS ] ® e e ® e ]
HADS [ ] L) ® ]
MASQ ® ° o ® e ]
EPDS e [ ] e [ .
GDS ] ] e [} (]
KDS ® o [ (]
NADS ° ® o o ® ° °

1 - Depressed mood, 2 : Diminished interest or pleasure, 3 : Significant weight loss or gain, 4 : Insomnia or hypersomnia, 5 : Psy-
chomotor agitation or retardation, é : Fatigue or loss of energy, 7 : Worthlessness or excessive or guilt, 8 : Diminished ability to think
or concentrate, orindecisive, ¢ . Recurrent thoughts of death, 10 : Impairment of functioning, 11 : Manic symptoms. HDRS : Hamil-
ton Depression Rating Scale, MADRS © Montgomery-Asberg Depression Rating Scale, BDI-Il @ Beck Depression Inventory-ll, CES-D :
Center for Epidemiologic Studies Depression Scale, PHQ-% © The Nine-ltem Patient Health Questionnaire, SDS : Zung Self-Rating De-
pression Scale, HADS : Hospital Anxiety and Depression Scale, MASQ : Mood and Anxiety Symptom Questionnaire, EFDS : Edin-
burgh Postnatal Depression Scale, GDS :© Geriatric Depression Rating Scale, KDS : Korean Depression Scale, NADS . New Anxiety-

Depression Scale

Sensitivity of 88%, specificity of 85%, and AUC : 92.2%

Jung SY, Anxiety and mood 2017;53-59.



Prevalence of depression and its associated factors in
bronchiectasis: findings from KMBARC registry

Nondepressed Depressed
Variable (PHQ-9 < 10) (PHQ-9210) p value
(n =642) (n = 168) (20.7%)

Age (years) 64.6 £9.1 63.3+10.2 0.140

Sex (female) 355 (55.3) 97 (57.7) 0.631

Bronchiectasis duration (years) 3.2+16 3.3+x17 0.432

Ever smoker 216 (33.7) 56 (33.3) 1.000

BMI 23.3*6.9 225+*3.9 0.049

FEV, (%) 65.8 + 20.8 60.4 £ 20.8 0.005

FVC (%) 741175 68.4%17.1 0.001

Asthma or COPD 294 (45.8) 80 (47.6) 0.737

Number of exacerbation 1.2%19 20+37 <0.001
Hospitalization 99 (15.4) 42 (25.0) 0.005

Tuberculosis history 219 (35.8) 51 (31.7) 0.372

NTM history 65 (10.64) 14 (8.70) 0.564

Depression history 15 (2.3) 20 (11.9) <0.001
LTOT or NIV 8 (1.2) 11 (6.5) <0.001
ICU or MV 4 (0.6) 3(1.8) 0.326

Etiology

Post-infectious 249 (43.7) 60 (38.5) 0.281

Idiopathic 229 (40.2) 66 (42.3) 0.698

PA colonization 46 (7.3) 16 (9.6) 0.412

Sputum volume (= 30cc/day) 253 (39.4) 64 (38.1) 0.825

Radiological extent (= 3 lobes) 342(53.3) 96 (57.1) 0.418

In revision.



Factors associated with depression

Univariate analysis

Multivariate analysis

Factors
OR (95% CI) p value OR (95% CI) p value
0.986 0.980
Age 0.114 0.045
(0.968 — 1.004) (0.960 — 1.000)
1.105 1.019
Sex (female) 0.570 0.923
(0.785 - 1.561) (0.692 — 1.506)
0.952 0.971
BMI 0.062 0.280
(0.904 — 1.002) (0.919 - 1.024)
0.985 1.001
FEV1 (%) 0.001 0.803
(0.976 — 0.994) (0.991 -1.012)
2.031 2.137
mMMRC <0.001 <0.001
(1.659 — 2.500) (1.671 - 2.752)
i 1.140 1.085
!\Iumber of.exacerbatlons <0.001 0.052
in the previous year (1.064 — 1.228) (0.997 - 1.178)
5.553 1.899
LTOT or NIV <0.001 0.243

(2.211 — 14.562)

(0.642 — 5.673)

In revision.



Factors associated with depression

Age = 701 I—.——|

Sex (female) I——0—|

BMI < 18.5- - °

BMI2240{ +—@—

FEV1<50%{ +—®

mMRC 2 2 | ° |

3 or more exacerbations in the previous year 1 : @

05 10 15 20 25 30 35 40 45 50
Odds ratio

In revision.



Comparison of depression across the severity of

(a) (b)
] 251 <0.001
25 <0.001 0.039 <0.001
< 0.001 -1 -1
1.000 b
201 201
—_— 1)) T
£ 15 g%
2 17
3 @
1
s e
= 101 T 101
51 5
ol T T . T .
mild moderate severe mild moderate severe
BSI E-FACED

Exacerbation (E), FEV,% (F), age (A), colonization with PA (C), extension of bronchiectasis (E),
and dyspnea score for mMRC (D)

In revision.



Result of correlation analysis

(a) (b)
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BHQ: Bronchiectasis Health Questionnaire
FSS: Fatigue Severity Score

In revision.



Summary (1)

Study results from KMBARC are generally consistent with previous findings.

» Prevalence of depression was approximately 20% (range 5% to 55%), but
underrecognized.

» Depression correlated with quality of life and fatigue.

« Depression was associated with dyspnea and frequent exacerbation, but not associated
with disease severity assessed by HRCT, FEV,, age, sex, BMI, and etiology.

» Active screening for depression is necessary to optimize the treatment of bronchiectasis.



Prevalence and impact of chronic rhinosinusitis
In bronchiectasis



Characterisation of the presenting clinical features of adult
bronchiectasis

 Australia, cross-sectional study (n = 103): 56 years, female 63%, FEV, 76%
» CRS defined as chronic upper respiratory symptoms for more than a yeatr.

Table 2 Clinical Findings in 103 patients with
bronchiectasis at time of diagnosis.

Symptoms, n (%) or mean+sp as appropriate « 30 patients gave a history of ENT
Productive cough 99 (96) - L
Sputum most days of week 90 (87): daily surgery for recurrent sinusitis.

in 78 (76) _ _ _ _
Daily sputum volume, ml 38+34 « 47 patients had radiologic abnormality
DYREP';UEH 221(6?12 of the upper airway (from mucosal
M yspnoea score A+1. : . . "
TR 7371 thickening to severe pansinusitis.
Chest pain 20 (19)
Exacerbations 2.44+1.6
Haemoptysis 27 (26)
Fatigue 75 (73)

King PT, Respir Med 2006;100:2183-9.



United airways again: high prevalence of rhinosinusitis and
nasal polyps in bronchiectasis

« Spain, cohort study (n = 88): 55 years, female 69%, FEV, 83%
 Etiology: idiopathic 37% and postinfectious 63%
* CRS defined as following EPOS criteria

* CRS (77%): rhinorrhea (98.5%) and nasal congestion (90%)
Nasal polyp (25%) in endoscopy

» The prevalence of CRS, nasal polyps and other outcomes were similar in
idiopathic and postinfective bronchiectasis.

Guilemany JM, Allergy 2009;64:790-7.



United airways again: high prevalence of rhinosinusitis and
nasal polyps in bronchiectasis

Table 1. Epidemiological characteristics of BO patients included in the study 18
16
All BQ patients No CRS CRS 14
Patients, n (%) 88 20 (23) 68 (77) .
Age (years)t b+ 2 b9 + 3 bd + 7 a P < 0.001
BQ age diagnosis (years)t 40 + 2 47 + 4 38 +25 g 101 P < 0.001 '
Female (%) 69 50 75* i |
F/M ratio 231 101 301 o f
Smoking habit 2 6-
Ex-smokers (%) 24 50 16 ©
Smokers (%) 41
Packs/yeart 23+ 3 255+ 5 22 + 4 2 ]
Lung function
FEV; (%) 83 + 3 90 + 4 81 +3 (p=0.06) ©- —
FEV,/FVC (%) 93+ 15 9% + 3 92 +2 CRS-  CRS+ CRS- CRS +
| | ]
Idiopathic Post-infectious

C-reactive protein: 1.3 £ 0.2 mg/dl in patients with CRS
compared with patients with no CRS (0.6 £ 0.2 mg/dl; p<0.05)

Guilemany JM, Allergy 2009;64:790-7.



United airways: the impact of CRS in bronchiectasic
patient’s quality of life

- SGRQ (total)
« Spain, cohort study (n = 80) 100 2
 CRS defined as following EPOS criteria s b - 0.001
o < U. —]
S 1 [=
— o
All BQ patients Non-CRS CRS E 0 ’;,:‘
Patients, (% 80 20 (25 60 (75 = S
Aztele[:t;arzrl' | 566 +1.8 58.7 + 3?.2 bbb =+ 2?.1 9 =
Female subjects, % F/M ratio 7 50 81* vl 2s .
241 1:1 441
FEV,, %% 808 +28 90+ 4 758 + 3*
"P<005 " CRS- CRS+
HRCT score: 6.2 = 0.5 in patients with CRS Total nasal symptom score correlated
compared with patients with no CRS (4.2 £ 0.7; p<0.001) with SGRQ score (r =0.67; p<0.01)

« CRS contributed to the impairment of health status in patients with bronchiectasis.
« “United airway” concept goes beyond the scope of asthma and COPD

Guilemany JM, Allergy 2009;64:1524-1529.



Impacts of CRS on severity and exacerbations in Chinese

adults with bronchiectasis

* China, cohort study (n = 148)

 CRS defined as following EPOS criteria : 47 (31.8%)

Parameters CRS No CRS P value
No. of patients 47 101
Age (years) 43.6+£14.8 45.0+£13.4 0.58
Height (cm) 160.1+£8.0 161.6+£7.6 0.27
Weight (kg) 50.0 (11.5) 52.0 (10.8) 0.40
Females (No., %) 33 (70.2%) 59 (58.4%) 0.17
Body mass index (kg/m?) 20.442.7 20.0 (4.3) 0.80
Body mass index <18.5 (No., %) 11 (23.4%) 33 (32.7%) 0.25
Age of bronchiectasis symptom onset (years) 30.3+16.1 30.7+17.1 0.91
Symptom onset for >10 years (No., %) 19 (40.4%) 40 (39.6%) 0.92
Duration of symptom onset (years) 13.389.7 14.3+14.2 0.65
24-hour sputum volume (ml) 20.0(35.0) 20.0 (25.0) 0.44
Bronchiectasis Severity Index 6.4+3.4 5.0 (6.0) 0.19
Never-smokers (No., %) 39 (83.0%) 92 (91.1%) 0.15
Underlying causes

Post-infectious (No., %) 10 (21.3%) 30 (29.7%) 0.28
Other known causes (No., %) * 18 (38.3%) 22 (21.8%) 0.04
Idiopathic (No., %) 19 (40.4%) 49 (48.5%) 0.36

Guan WJ, PLoS One 2015:10:e0137348.



Impacts of CRS on severity and exacerbations in Chinese
adults with bronchiectasis

Parameters CRS No CRS P value
No. of patients 47 101
No. of bronchiectatic lobes 4.0 (3.0) 4.0 (3.0 0.28
HRCT total score 7.0(7.0) 7.0 (5.0) 0.46
Cystic bronchiectasis (No., %) 20 (42.6%) 62 (61.4%) 0.03
Lung function - - =
FVC% predicted 78.2+19.8 82.2 (16.8) 0.54
FEV;% predicted 68.2+24.8 748 (21.2) 0.29
FEV./FVC% 75.3 (19.6) 73.8+12.7 0.28
MMEF% predicted 51.2+29.3 59.2431.0 0.14
D, CO% predicted 89.7+14.1 89.0+19.9 0.84

o o =
7 -9 .9

Probability of remaining exacerbationfree
=] =]
()] ~
1 1

Group

-~ " *No CRS
- 7CRS

P=0.02 for -2 Log likelihood test

T T T
120 240 360

Time to first bronchiectasis exacerbation

No. of patients at risk

CRS
No CRS

47
101

30 21 20
70 54 48

 CRS is associated with higher BSI, exacerbation, and poorer lung function

Guan WJ, PLoS One 2015:10:e0137348.



European position paper on rhinosinusitis and nasal polyps:
EPOS definition of CRS

« Two or more symptoms (for =2 12 weeks), one of which should be either nasal blockage /
obstruction / congestion or nasal discharge (anterior / posterior nasal drip):
+ facial pain/pressure * reduction or loss of smell

and either

« Endoscopic signs of: nasal polyps, and/or mucopurulent discharge primarily from middle
meatus and/or edema / mucosal obstruction primarily in middle meatus

and/or
» CT changes: mucosal changes within the ostiomeatal complex and/or sinuses

« Definition for epidemiology studies and general practice: the definition is based on
symptomatology usually without ENT examination or radiology. We are aware that this will
give an over estimation of the prevalence.

Fokkens WJ, Rhinology 2020;58:1-464.



Prevalence of CRS in bronchiectasis: a meta-analysis

Random effects

Study : Prev (95% ClI) % Weight
King 2006 . = 0.71 ( 0.62, 0.79) 126
Guilemany 2006 = 042 ( 029, 0.54) 12.0
Guilemany 2009 . = 0.77 ( 0.68, 0.85 124
Guilemany 2009a ' L 0.75 ( 0.65, 0.84) 123
Guilemany 2011 | = 0.80 ( 0.71, 0.88) 125
Guan 2015 = 0.32 ( 0.24, 040) 129
Wang 2016 & 0.59 ( 0.53, 0.65 13.2
Yang 2017 = 0.58 ( 045, 0.69) 12.1
Overall B - 0.62 ( 0.50, 0.74) | 100.0

Q=99.92, p=0.00, 12=93%

025 03 035 04 045 05 055 06 065 07 075 08 085 09
Prevalence

Handley E, J Allergy Clin Immunol Pract 2019;7:2004-2012.



Prevalence of CRS in patients with non—cystic fibrosis
bronchiectasis at a tertiary care center in the United States

» Retrospective cohort study - p=0.01

o

EDW Clinical Database (2007-2017)

500 -

Peripheral Eosinophil Count

ey ~ Non-CF, Non-PCD Bronchiectasis (ICD) L 252 5 + 252 4
Excluded | [N =2654 165.9 + 202.1
~ (+) Bronchiectasis Chest CT c | |
= CRS (-) CRS (+)
N =900 (N =85) (N = 68)
(45%) (+)CRs / N ()CRS
IN=408| [N=492
N =286 ||N=102(|N=111| = { }
(+)ICD  (+) Sinus (+) Sinus
andseen gyrgery  CT
in clinic cRs 1) RS (4)
(N =155) (N=164)

Shaan N, Int Forum Allergy Rhinol 2019;9:1424-1429.



Prevalence and impact of CRS in bronchiectasis: findings

from KMBARC registry

: CRS (- CRS (+

Variable (n= 86(5)) (n = 66) ((7_)1%) p value
Age (years) 64.6 £9.3 60.5*10.7 0.001
Sex (female) 486 (56.3) 36 (54.5) 0.788
Bronchiectasis duration (years) 3.3+1.6 29116 0.136
Ever smoker 295 (34.1) 21 (31.8) 0.701
BMI 229134 23.1+3.9 0.636
Asthma 173 (20.0) 15 (22.7) 0.283
COPD 295 (34.1) 25 (37.9) 0.387
Etiology

Post-infectious 173 (20.0) 5 (7.6) 0.013
Idiopathic 311 (36.0) 35 (53.0) 0.006
Tuberculosis 178 (20.6) 9 (13.6) 0.175
PA colonization 59 (6.8) 7 (10.6) 0.248
Sputum volume (cc/day) 26.2 +44.1 48.2 £ 113.3 0.130
Sputum volume (= 30cc/day) 215 (25.5) 19 (30.2) 0.416

Unpublished.



Prevalence and impact of CRS in bronchiectasis: findings
from KMBARC registry

Variable CRS (-) CRS (+) p value
Number of exacerbation 09+1.7 1.0+1.3 0.801
Hospitalization 151 (17.5) 7 (10.6) 0.153
LTOT or NIV 17 (2.0) 4(6.1) 0.031
Radiological extent (lobe) 34+17 34+1.6 0.418
CT score 12.1+4.1 11.4 + 4.4 0.212
C-reactive protein 1.5+29 1.1+£1.6 0.324
BSI 6.8 £ 3.7 6.3 £ 3.3 0.291
FACED 20+ 1.7 1.7+1.4 0.122
E-FACED 24+19 1.9+17 0.075

Unpublished.



Prevalence and impact of CRS in bronchiectasis: findings
from KMBARC registry
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Unpublished.



Bronchiectasis Health Questionnaire

Prevalence and impact of CRS in bronchiectasis: findings

from KMBARC registry
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Unpublished.



Prevalence and impact of CRS in bronchiectasis: findings

from KMBARC registry

Bronchiectasis onset age 0.97 (0.94-0.99, p=0.020)-

Sex (female) 1.02 (0.55-1.88, p=0.949)1 |

Body Mass Index 1.04 (0.95-1.13, p=0.420)

Idiopathic bronchiectasis 2.30 (1.25-4.23, p=0.007)-

Exacerbation numbers 0.98 (0.81-1.18, p=0.809)-

FEV1% predicted 1.00 (0.99-1.02, p=0.685);

;

1’

2 3
Odds ratio (95% CI)

Unpublished.



Summary (2)

Prevalence of CRS from KMBARC was 7.1% (66/931).

« CRS was not associated with disease severity, inflammation, exacerbation, lung function,
quality of life, fatigue and depressive symptom. Younger onset age and idiopathic etiology
was associated with CRS.

* This low prevalence and negative results might be attributable to the absence of
diagnostic criteria of CRS.

* We need to pay attention to CRS as a comorbidity and be aware of definition of CRS.

» This result warrants further research into the subject.



