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* Why a diagnostic bundle matter?

* How the expert consensus made during modified
Delphi survey?

e The results of consensus recommendations
* Discussion points
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* Why a diagnostic bundle matter?



Disease heterogeneity

 Hallmark of bronchiectasis
* radiology

clinical manifestations

microbiologic diagnosis

pulmonary function test

etiology

Image: https://www.mskcc.org/



Bronchiectasis etiology

« Congenital  Acquired
* Cystic fibrosis * Post-infective
 Primary ciliary dyskinesia « Post-obstructive
 Alpha-1 anti-trypsin deficiency « GERD/aspiration
* Primary Immunodeficiency « Secondary Immunodeficiency

« Connective tissue disease

* Inflammatory bowel disease
« COPD

« Asthma

« ABPA

» |diopathic



Etiology evaluation

« May improve patients’ symptoms and long-term outcomes

| .

61/F with M. avium pulmonary disease
- 12-month of treatment

Kwon et al. Tuberc Respir Dis 2019;82:15



Etiology evaluation

* Might even terminate bronchiectasis

5-year-old child
« common variable immunodeficiency
« >3 years of IV immunoglobulins

Gailard et al. Eur J Radiol 2003;47:215



Etiology evaluation

Bronchiectasis X Jreatable
etiology traits

* Crucial role in the management of bronchiectasis



Standardized etiologic algorithm

al

HRCT documented BE

Initial tests:

Clinical history

+ | CBC/protein electrophoresis/lg levels/specific antibody levels/autoimmune work-up/specific IgE and
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Definitive

CTD/congenital airway defects/

bronchial obstruction/

immunodeficiency [primary)

S—

diagnosis [—*

[When there is clinical suspicion)
PCD/CF/CFTR-RD/ATATD/IBD/YNS/DPB

Are there

atypical
features?

,-""NO

FPossible
diagnosis#

ABPA/NTM/post-TB
COPD/asthma/
GORD-aspiration
secondary 1D

Is this the only
feature?
Typical
presentation?

| Yes

&l No

Yes

Consider alternative diagnosis

- [oembade

-

Yes

Mo

Idiopathic

»| Consider alternative diagnosis

If the algorithm is

not completely
followed

Mot
accurately
tested

k4

Araujo et al. Eur Respir /2017;50:1701289



Standardized etiologic algorithm

b) Clinician diagnosis Aetiological algorithm

E Idiopathic O Post-infective © COPD O Asthma B CTD O ABPA B Immunodeficiency B post-TB

O IBD O PCD B NTM B Sarcoidosis B GORD/aspiration W Other O Two aeticlogies O ATATD

v

Idiopathic etiology: 42% 29%

Araujo et al. Eur Respir /2017;50:1701289
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ERS Guideline 2017

« Minimum bundle
 CBC with differential count

« Serum immunoglobulin (A, G, M)

« ABPA testing
« Serum IgE level, specific IgE and 1gG, Aspergillus skin test

« Routine sputum culture

Other testing as dictated by clinical data
« Mycobacterial culture

Polverino et al. Eur Respir /2017;50:1700629



== BTS Guideline 2019

 All patients
« CBC with differential count
« Serum immunoglobulin (A, G, M)
ABPA testing
Routine and mycobacterial sputum culture (stable state)
Specific Ab levels against capsular polysaccharide pneumococcal vaccine
Spirometry

« Patients with supporting clinical features

 Reflux and aspiration
« PCD
- CF

Hill et al. Thorax 2019;74:1



Minimum bundle suggested tests

Portuguese New Zealand

2016 2015

Differential blood count O @) O O
IgG, IgA, IgM O O O O O
ABPA-specific IgE O O O O O
Total IgE O O O O
Sputum bacterial & O O O O O
mycobacterial culture

Spirometry O O O O
Alpha1-antitrypsin (0

Serum protein O O

electrophoresis

Specific S. pneumoniae Ab | O O

Amati et al. Semin Respir Crit Care Med 2021;42:513



Why develops a diagnostic bundle?

« Geographical heterogeneity in Bronchiectasis

* Changes in Korea
« Epidemiologic studies
« Korean Bronchiectasis Registry — KMBARC
« KATRD Bronchiectasis Study Group



Agenda

* How the expert consensus made during modified
Delphi survey?



Delphi method

 Healthcare settings Choose a Facilitator

 Reliable means of determining consensus
« for a defined clinical problem Identify Expert Panels

8-
» modified Delphi method

 expert interaction (face-to-face meeting)
Rounds of Voting

Eubank et al. BMC Medical Research Methodology 2016;16:56
What is Delphi Method https://www.youtube.com/watch?v=ESxuo1CePZI



Process of a modified Delphi method

Core panel (n = 4)
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Statement development

« Core panel (n = 4)
« YMO, SWR, HL, HC

g 999
4 =

e Based on

e International Bronchiectasis Practice Guidelines
« ERS 2017
« BTS 2019

« KMBARC baseline data

e Recent research results
 Aspergillosis diagnostic tests
* Sinus exam



Expert panel
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Process of a modified Delphi method

Core panel (n=4)

Statement
development

A 4

Proceeding
Online meeting

~
~
~

Survey
Round 1

A

Survey
Round 2

2021-03-08

Total 30 statements
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Statements for Survey Round 1

Section 1. Overview

Q1 Standardized diagnostic bundle for bronchiectasis is useful in clinical practice

Q2 Additional tests should be performed in patients aged < 50 years without definite cause
(tests for PCD, CF, ATAD, immunodeficiency)

Section 2. Tests to search for the causes of bronchiectasis

Q3 All patients should receive chest CT when first diagnosed with bronchiectasis.
Q4 | All patients should receive tests related to ABPA.
Q5 Tests related to ABPA should be performed in patients with asthma history.

Q6 Serum Ig levels (Ig G, Ig A, Ig M) should be measured in all patients.

Q7 Serum Ig levels (Ig G, Ig A, Ig M) should be measured only when immunodeficiency
suspected (recurrent infections).

Q8 Baseline level of specific Ab to S. pneumoniae capsular polysaccharides should be
measured in all patients.




Statements for Survey Round 1

Q9 Repetitive measurement of level of specific Ab to S. pneumoniae capsular polysaccharides
should be done 4-8 weeks after pneumococcal 23 polyvalent vaccine injection in all
patients.

Q10 | Baseline level of specific Ab to S. pneumoniae capsular polysaccharides should be
measured only when immunodeficiency suspected (recurrent infections).

Q11 | Repetitive measurement of level of specific Ab to S. pneumoniae capsular polysaccharides
should be done 4-8 weeks after pneumococcal 23 polyvalent vaccine injection only when
immunodeficiency suspected, and the baseline level was low.

Q12 | Autoimmune markers (FANA, RF, anti-CCP, ANCA) should be measured in all patients.

Q13 | Autoimmune markers should be measured only when rheumatologic diseases are
suspected.

Q14 | When PCD suspected, clinicians should refer patients to institutions where diagnostic tests
are available.

Q15 | Questionnaires of high diagnostic sensitivity should be used for differential diagnosis of

PCD in patients aged < 50 years without definite cause




Statements for Survey Round 1

Q16 | When ATAD suspected, clinicians should refer patients to institutions where diagnostic tests
are available.

Q17 |In patients aged < 50 years without definite cause and show panacinar emphysema, ATAD
tests should be performed.

Q18 | When CF suspected, clinicians should refer patients to institutions where diagnostic tests

are available.

Section 3. Pulmonary function tests and microbiological tests

Q19 | Pre-BD spirometry should be performed in all patients.
Q20 | Post-BD spirometry should be performed in all patients.
Q21 | Diffusing capacity should be measured if indicated.
Q22 | Lung volume should be measured if indicated.

Q23 | Sputum gram stain and bacteria culture in all patients.
Q24 | Sputum AFB stain and culture in all patients.




Statements for Survey Round 1

Q25 | Sputum fungus culture in all patients.
Q26 | All patients should receive tests for chronic pulmonary aspergillosis.
Q27 | Tests for chronic pulmonary aspergillosis should be performed only patients with chronic

Q28

Q29

Section 4. Laboratory tests
Section 5. Paranasal sinus tests

pulmonary diseases and CPA suspected.

All patients should receive CBC and blood chemistry (LFT, BUN, Cr, CRP).

All patients should receive PNS X-ray.

Q30

All patients should receive PNS CT.
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Survey Round 1

2021-03-24 ~ 2021-04-15
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e The results of consensus recommendations
« Agreement rate of Survey round 2
« Summary of recommendations



Response rate = 20/21 (95%)

Q1 Diagnostic bundle is useful

Q2 Additional tests are essential in
patients (<50) without definite cause

Q3 Chest CT

Q4 Tests for eosinophilic endotype
Q5 ABPA tests in all patients

Q6 ABPA tests in asthma patients

Q7 Serum Ig in all patients (<50)

Q8 Serum Ig only in suspected
immunodeficiency

Q9 Baseline Ab to S. pneumoniae
in all patients

Q10 Baseline Ab to S. pneumoniae
only in suspected immunodeficiency
Q11 Follow-up Ab to S. pneumoniae
only in suspected immunodeficiency

&

|| |
|

!

mAgree  Neutral mDisagree

Recommended

Cut-off (70% of agreement rate)



Summary of recommendations

* Recommended

* In all patients
« chest CT
pre- and post-bronchodilator spirometry
sputum G/S & culture, sputum AFB stain & culture
CBC and blood chemistry (LFT, BUN, Cr, CRP)
PNS X-ray

* In patients aged < 50 years without definite cause
- additional tests beyond diagnostic bundle



Summary of recommendations

* Recommended

« When indicated
« ABPA tests — asthma history
« Serum lg — immunodeficiency suspected

 Baseline and follow-up specific Ab to S. pneumoniae capsular polysaccharide —
immunodeficiency suspected

« Autoimmune markers — rheumatologic diseases suspected
« Chronic pulmonary aspergillosis tests — when suspected



Summary of recommendations

« Concerning rare diseases
 Refer patients — suspected PCD, CF, ATAD
« Patients aged < 50 years without definite cause — PCD questionnaire

 Patients aged < 50 years without definite cause + panacinar emphysema —
tests for ATAD



Summary of recommendations

* Not recommended

* In all patients
» ABPA tests
Baseline specific Ab to S. pneumoniae capsular polysaccharide
Sputum fungus culture
CPA tests
PNS CT



Summary of recommendations

e Conditional

* In all patients
» Test to check eosinophilic endotype (CBC, Total Ig E)
« Diffusing capacity
« Lung volume measurements

* In patients aged < 50 years
« Serum Ig (Ig G, Ig A, Ig M)
« Autoimmune markers
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* Discussion points



Bronchiectasis Epidemiology

« Why bronchiectasis increases?
« More extensive use of chest CT
* Increase in life expectancy

* Rising prevalence
« Different diseases or conditions
« Associated with bronchiectasis

Amati et a/ Semin Respir Crit Care Med 2021;42:513



Etiology to Phenotypes & Endotypes

Mucus
Mucus hypersecretion
vs Dry cough

Exacerbation
Frequent
vs Infrequent

Microbiology
Chronic infection
vs None

)
Other bacteria

Acquired
+ Post-infective
+ Post-obstructive
» GERD/aspiration
« Secondary Immunodeficiency
« Connective tissue disease
« Inflammatory bowel disease
« COPD
« Asthma
« ABPA

Congenital
+ Cystic fibrosis
* Primary ciliary dyskinesia
« Alpha-1 anti-trypsin deficiency
* Primary Immunodeficiency

|diopathic

Neutrophilic

inflammation

Eosinophilic
inflammation

Impaired
mucociliary
clearance

Amati et al. Semin Respir Crit Care Med 2021,;42:513



Summary

 Korean diagnostic bundle for bronchiectasis
« A modified Delphi method

« 271 experts and 30 statements
« Recommended/conditional/not recommended

* Recommended

« All patients: Chest CT, spirometry, sputum culture, CBC & blood che
mistry, PNS X-ray

« When indicated: ABPA, Serum Ig, autoimmune markers, CPA tests

 Future bronchiectasis clinical practice guideline






