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Diagnostic étiologique
d’une dilatation des bronches:
guelle démarche ?
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Diagnostic et prise en charge de |la DDB : bien évaluer pour mieux traiter

Clinical history Individualised
treatment
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bronchiectasis
Identify
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FIGURE 2 Diagnosis and management of bronchiectasis. Schematic summarising the key aspects in the assessment and treatment of
bronchiectasis. HRCT: high-resolution computed tomography; PsA: Pseudomonas aeruginosa.

Chalmers JD et al., Eur Respir Rev 2023; 32: 230015



BTS guidelines

British Thoracic Society guideline for non-CF
bronchiectasis

M C Pasteur,” D Bilton,? A T Hill®, on behalf of the British Thoracic Society
Bronchiectasis (non-CF) Guideline Group

Chez I’enfant

 Toux grasse/productive, persistante entre les épisodes d’inf°
virale ou si prélevements bactério (+)

* Asthme ne répondant pas au traitement

* 1seul plvtrespiratoire (+) a S. aureus, H. influenzae, P.
aeruginosa, MNT ou B. Cepacia + symptomes respiratoires
chroniques

* Episode de pneumopathie sévere, ++ si résolution imparfaite des
symptomes

* Symptomes de coqueluche non résolutifs apres 6 mois

* PNP récidivante, anomalies cliniques ou radiologiques
persistantes/inexpliquées

* Obstruction bronchique chronique localisée

* Symptdmes respiratoires + anomalies structurale ou
fonctionnelle de 'cesophage et du tractus respiratoire haut

* Hémoptysie inexpliquée

. IS[y)/mptémes respiratoires + s. cliniques évocateurs de CF, DCP ou

Quand suspecter une DDB ?

Chez I'adulte

* Toux grasse/productive, persistante,

d’autant plus si :

Age de survenue jeune

Symptomatologie depuis plusieurs années
Absence de tabagisme

Bronchorrhée purulente abondante, quotidienne
Hémoptysie

Colonisation des expectorations a P. aeruginosa

* Hémoptysie ou toux chronique inexpliquée

* BPCO

De prise en charge difficile
Récupération lente apres IRB
Exacerbations répétées
Absence de tabagisme

Pasteur MC et al. Thorax 2010



Criteria and definitions for the radiological and clinical
diagnosis of bronchiectasis in adults for use in clinical trials:

L] L] L]
Conftirmer le diagnostic de i i i
international consensus recommendations
° Stefano Aliberti*, Pieter C Goeminne®, Anne E 0'Donnell*, Timothy R Aksamit*, Hamdan Al-Jahdali, Alan F Barker, Francesco Blasj,
Wim G Boersma, Megan L Crichton, Anthony De Soyza, Katerina E Dimakou, Stuart | Elborn, Charles Feldman, Harm Tiddens, Charles S Haworth,
(( I I I a a I e )) Adam T Hill, Michael R Loebinger, Miguel Angel Martinez-Garcia, Jennifer | Meerburg, Rosario Menendez, Lucy C Morgan, Marfene 5 Murris,

Eva Polverino, Felix C Ringshausen, Michal Shteinberg, Nicola Sverzellati, Gregory Tino, Antoni Torres, Thomas Vandendriessche,
Montserrat Vendrell, Tobias Welte, Robert Wilson, Conroy A Wong, James D Chalmers

. . , . . . Incidental evidence of bronchiectasis on a chest Clinical suspicion of bronchiectasis
Augmentation permanente et irréversible du calibre bronchique T scan
v .
i C rité res ra d io I Ogi q u eS (TD M ) . Does the patient have at least one of the following Does the patient have at least two of the following?t
on a high-resolution chest CT scan?* « A cough most days of the week

Rapport broncho-artériel (diameétre) > 1 (voire >1,5) sy ey e o o 0 Wity ofsscbations
. A_la.r_l.i.clf lapgring Uf_lhe airways
Absence d’effilement de la bronche vers la périphérie ey efamaysnthe perhey

v v
sur au moins 2cm Yes .

Bronche visible en périphérie du poumon ’ v

Does the patient have at least two of the following?t Does the patient have at least one of the following
). » A cough most days of the week on a high-resolution chest CT scan?*
< 1 C m d e I I nte rfa Ce p I e u ra I e » Sputum production most days of the week + An inner airway-artery diameter ratio of 21.0
« A history of exacerbations « An outer airway-artery diameter ratio of 21.0

Localisée (1 ou 2 lobes atteints) ou diffuse (> 2 lobes) f= s e

« Visibility of airways in the periphery

* [Critéres cliniques l—k—l l—‘—l

. . No Yes Yes No
- Aumoins 2 parmi : | |

e Toux quasi quotidienne v v ¥

The patient has radiological The patient has radiological The patient does not have
H H =1 evidence of bronchiectasis in evidence of clinically bronchiectasis; other causes for
® EXpeCtO rat|0n5 q UaS| q Uotld Ien nes the absence of clinically significant bronchiectasis; in these symptoms, such as
significant diseaset this case, bronchiectasis protracted bacterial bronchitis,
1 1 ’ 1 should be considered a chronic hould be considered
* Histoire d’exacerbation e — shovldbecomsder

Figure 2: Flow chart to define clinically significant bronchiectasis

Naidich et al., ] Comput Assist Tomogr 1982
Albertini S et al., Lancet Respir Med 2022; 10: 298—-306



Diagnostic et prise en charge de |la DDB : bien évaluer pour mieux traiter

Clinical history Individualised
treatment
Physiothera
HRCT imaging D EE?CES Py
Exercise
Mucoactive drugs
Severity Antibiotic treatment
assessment Inhaled antibiotics
Diagnosis of PsA eradication
bronchiectasis
Identify
underlying
cause Macrolide
Identify treatable traits
Lu"g function Rehabilitation
Bronchodilators
Microbiology Treat coexisting

airways disease

Treat comorbidities
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FIGURE 2 Diagnosis and management of bronchiectasis. Schematic summarising the key aspects in the assessment and treatment of
bronchiectasis. HRCT: high-resolution computed tomography; PsA: Pseudomonas aeruginosa.

Chalmers JD et al., Eur Respir Rev 2023; 32: 230015



Etiologies des DDB

* Variables selon la population étudiée

age, origine géographique

* Post infectieuses +++ : pneumonie sévere > inf° respiratoire(s) dans I'enfance > coqueluche
- jusqu’a 69% des cas au XXe™Me siecle
- jusqu’a 42% dans les études + récentes (adultes)

- Post TB : fonction de |la prévalence de TB dans le pays

* Absence de cause identifiée (26 a 74%) = idiopathique

Brooke Nicotra M et al, Chest 1995
Pasteur MC et al, AJRCCM 2000
Dimakou K et al, Respir Med 2016



Bronchiectasis in Europe: data on disease characteristics
from the European Bronchiectasis registry (EMBARC)

James D Chalmers, Eva Polverino, Megan L Crichton, Felix C Ringshausen, Anthony De Soyza, Montserrat Vendrell, Pierre Régis Burgel,

Charles S Haworth, Michael R Loebinger, Katerina Dimakou, Marlene Murris, Robert Wilson, Adam T Hill, Rosario Menendez, Antoni Torres,
Tobias Welte, Francesco Blasi, Josje Altenburg, Michal Shteinberg, Wim Boersma, | Stuart Elborn, Pieter C Goeminne, Stefano Aliberti, on behalf of
the EMBARC Registry Investigators

16 963 adultes atteints de DDB non mucoviscidosique

EMBARC cohort UK (n=8163) Southern Europe  Northern and Central and
(n=16 963) (n=4295) western Europe eastern Europe
(n=3444) (n=1061)
Age, years 67 (57-74) 69 (61-75) 66 (54-74) 65 (52-73) 62 (53-70)
Age >65years 9943 (58-6%) 5465 (66-9%) 2174 (50-6%) 1841 (53-5%) 463 (43-6%)
Female 10335 (60-9%) 4938 (60-5%) 2766 (64-4%) 2101 (61-0%) 530 (50-0%)
Male 6628 (39-1%) 3225 (39:5%) 1529 (35-6%) 1343 (39-0%) 531 (50-0%)
BMI, kg/m?* 249 (21-7-28-7) 257 (22:4-29-8) 243 (21-4-27.7) 23-8(21-4-277)  24-8(21-2-28-4)

France : n =627 (3.7%)

Etiologies : Idiopathique>post-infectieuse>DCP>TB>DIP>BPCO>CTD...

Comorbidités : cardio-vasc. 32,5% / asthme 31% / BPCO : 25,5%

B Idiopathic

Bl Post-infective

Bl COPD

[ Asthma

[ Tuberculosis
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Figure 1: Underlying causes of bronchlectasls in the EMBARC cohort

Chalmers JD et al. Lancet Respir Med 2023



Adult Patients With Bronchiectasis

A First Look at the US Bronchiectasis Research Registry

® CrossMark

Timothy R. Aksamit, MD; Anne E. O'Donnell, MD; Alan Barker, MD; Kenneth N. Olivier, MD,; Kevin L. Winthrop, MD;
M. Leigh Anne Daniels, MD, MPH, Margaret Johnson, MD, Edward Eden, MD, David Griffith, MD, Michael Knowles, MD,
Mark Metersky, MD; Matthias Salathe, MD, Byron Thomashow, MD, Gregory Tino, MD,; Gerard Turino, MD;

Betsy Carretta, MPH, and Charles L. Daley, MD; for the Bronchiectasis Research Registry Consortium

TABLE 1 | Demographics and Clinical Characteristics of Patients With Bronchiectasis®

Registre USA

Characteristic Data Available (No.) Overall (N = 1,826) NTM (n = 1,158) No NTM (n = 668) P Valuge”
Sex, No. (%) 1,826
Female 1,439 (79) 964 (83) 475 (71) < .01
Age, mean + SD, y 1,823 64 + 14 66 + 12 61 +17 < .01
Age at diagnosis, 1,456 57 £ 17 59 + 15 53 +£19 < .01
mean & SD, y
BMI, mean + SD, kg/m? 1,812 23.2+5.7 22.5+5.5 24.3 +£5.8 < .01
ql, g3, 19.9, 25.1 19.7, 24.3 20.3, 26.8
Smoking, No. (%) 1,815
Never 1,094 (60) 686 (60) 408 (61) .74
Former 693 (38) 447 (39) 246 (37)
Current 28 (2) 18 (2) 10 (2)
Comorbidities, No. (%)
History of pneumonia 1,745 1,187 (68) 758 (69) 429 (67) .45
COPD 1,778 350 (20) 217 (19) 133 (20) .60
Asthma 1,783 515 (29) 298 (26) 217 (33) < .01
GERD 1,789 841 (47) 577 (51) 264 (40) < .01
Rheumatologic disease 1,775 142 (8) 87 (8) 55 (8) .60
Chronic ulcerative colitis or 1,795 47 (3) 26 (2) 21 (3) .25
Crohn’s disease
Primary immunodeficiency 1,776 89 (5) 44 (4) 45 (7) < .01
Primary ciliary dyskinesia 1,791 52 (3) 20 (2) 32 (5) < .01
Prior tuberculosis, No. (%) 1,781
Yes 70 (4) 50 (4) 20 (3) .14

Aksamit TR et al, Chest 2017



DDB et bronchopathies chroniques

[ Original Research Bronchiectasis ] ..24 CHEST

Quantitative CT Measures of Bronchiectasis ) o
in Smokers

Alejandro A. Diaz, MD, MPH, Thomas P. Young, BSc,; Diego J. Maselli, MD,; Carlos H. Martinez, MD, MPH,
Ritu Gill, MD, MPH, Pietro Nardelli, PhD,; Wei Wang, PhD,; Gregory L. Kinney, PhD, John E. Hokanson, PhD;
George R. Washko, MD; and Raul San Jose Estepar, PhD

Bronchiectasis and
COPD Overlap
A Case of Mistaken Identity?

James D. Chalmers, PhD
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g'iii REVIEW
BRONCHIECTASIS

@ The overlap between bronchiectasis and
chronic airway diseases: state of the art

CrossMark ) )
and future directions

Eva Polverino'%3, Katerina Dimakou®, John Hurst®,
Miguel-Angel Martinez-Garcia®, Marc Miravitlles ©'%7  Pierluigi Pag?iaro?,
Michal Shteinbergs'g. Stefano Aliberti ®'%'" and James D. Chalmers'?

* BPCO cause de DDB : 20% dans les grands
registres (US/UE)

* Prévalence tres variable des
bronchectasies dans les cohortes de BPCO
4% - 72%

Diaz AA et al., Chest 2017
Polverino E et al., ERJ 2018



DDB et bronchopathies chroniques

Limites de la définition de bronchectasie basée sur le rapport broncho-artériel (BA ratio) :
pathologies respiratoires chr. (PID, emphyseme), sujet agé

al NORMAL AIRWAY AIRWAY DILATATION AND

* Symptomatologie clinique associée? ® * ® , -
* Epaississement des parois bronchiques? @

Absence of BWT Absence of BWT Presence of BWT

b . . Normal vesse | diameter Normal vesse! | diameter Normal vesse! | diameter
eV trict hyp q ? alBlAra reased B/A cased B/A T
asoconstriction oxique: e TEAe i -
) )
e H t | ? .
ypertension puimonalre: SN T
[ ]

NTM? » @ ® O@®

. . .
* Maladie kystigue mimant des DDB? '
. Bronchial dilatation Absence of bronchial dilatation Absence of bronchial dilatation
Presence of BWT Absence of BWT Presence f BWT
Increased vessel diameter Decreased vessel diameter Normal vessel diameter
Normal B/A ratio Increase d B/A rat Normal B/A ratio
Radiological bronchiectasis: Yes Radiological bronchiectasis: No Radiological bronchiectasis: No

* Phénotype/endotype particulier en cas d’overlap BPCO-DDB ?

e Asthme : étiologie de la DDB : 6,8% dans EMBARC (7841 pts), comorbidité rapportée dans 30,5%

Polverino E et al., ERJ 2018



ORIGINAL ARTICLE

Endotyping Chronic Obstructive Pulmonary Disease, Bronchiectasis,
and the “Chronic Obstructive Pulmonary Disease—Bronchiectasis
Association”

Jeffrey T.-J. Huang', Erin Cant?, Holly R. Keir®, Alun K. Barton', Elena Kuzmanova', Morven Shuttieworth?,
Jennifer Pollock?, Simon Finch?, Eva Polverino®, Mathieu Bottier?, Alison J. Dicker', Amelia Shoemark?, and
James D. Chalmers?

_ 2 en pe Microbiome SWDI - | gol-'o[)hI ,
-------- ronchiectasis
R Proteome MUC5AC/MUCSB -
Microbiome SWDI - e B The “COPD-BE association”
% of Firmi SLPI, IgJ, PIGR -

Proteome IL-4, IL-5, GSN, EPX, CLC v -

Diverse/protective
endotype

Microbiome SWDI
% of Firmicutes

Proteome MUC5AC/MUCSB
Protease inhibitors
and Immunoglobulins

X Microbiome % of Proteobacteria -

Proteome Neutrophil degranulation
(ELANE, MPO, CAMP, etc.)
MUCS5AC/MUCSB -

Proteome MMP8 and MMP9 -
MUCS5AC/MUCSB -

Figure 5. Five endotypes based on proteome and microbiome profiles of patients with chronic obstructive pulmonary disease (COPD),
bronchiectasis, and the COPD-BE association. Key features observed in sputum proteome and microbiome are plotted in a three-dimensional
space with neutrophilic inflammation in the x-axis, protease inhibitors/immunoglobulins/MMP8/MMP9 in the y-axis, and eosinophilic inflammation
in the z-axis. See the ResuLts and Discussion sections for further details. The eclipses represent hypothetical boundaries of three disease groups.
CAMP = cathelicidin antimicrobial peptide; CLC = galectin-10; COPD-BE = COPD-bronchiectasis; ELANE = neutrophil elastase; EPX = eosinophil
peroxidase; GSN = gelsolin; MMP-8 = metalloproteinase-8; MMP-9 = metalloproteinase-9; MPO = myeloperoxidase; MUC5AC/MUC5B = mucin
5AC to mucin 5B ratio; PIGR = polymeric immunoglobulin receptor; SLPI = secretory leukocyte peptidase inhibitor; SWDI = Shannon-Wiener
Diversity Index; Th2 = T-helper cell type 2.

VIEWPOINT: TURNIN(

The Chronic Obstructive Pulmonary Disease (COPD)-Bronchiectasis
Overlap Syndrome: Does My COPD Patient Have Bronchiectasis

on Computed Tomography?
“Frankly, My Dear, | Don’t Give a Damn!”

Mark L. Metersky' and Mark T. Dransfield®

Table 1. Pathophysiclogic Insights into Bronchiectasis and Their Correlates in COPD

Factor

Meutrophilic inflammation and
neutrophil extracellular traps

Meutrophil elastase

Airway bacterial load

Chronic Pseudomonas aeruginasa
airway infection

Airway mucus plugging
Frequent exacerbator phenotype

Bronchiectasis

Associated with bronchiectasis severity
index, quality of life, hospitalization,
and martality (1)

Level in sputum comelates with
bronchiectasis severity index and
frequency of exacerbations (3)

Associated with worse quality of life,
overall severity, and response to
inhaled antibiotics (4)

Associated with worsened quality of life,
more frequent exacerbations, and
maortality (5)

Extent inversely comelates with FEV, (21)

Associated with higher disease severity,
poor quality of life, and increased
mortality (€)

COPD

MNeutrophil numbers/markers correlate with
severity of obstruction and decline in
FEV,; neutrophil extracellular traps
correlate with overall severity
exacerbation frequency and quality of life
{13, 14)

Markers of neutrophil elastase activity
correlate with presence of emphysema
and inversely correlate with carbon
monoxide diffusion capacity and FEV,
(15, 16)

Correlates with degree of airflow obstruction
and rate of decrease in FEV, (17, 18)

Associated with degree of airflow
obstruction, exacerbations, prior
hospitalizations, and mortality (19, 20)

Extent correlates with mortality (10)

Associated with worse quality of life,
symptoms, and airflow limitation (11)

Definiton of abbrewatiorr. COPD = chronic obstructive pulmonary disease.

Huang JT] et al, Am J Respir Crit Care Med 2022
Metersky ML, Am J Respir Crit Care Med 2023



DDB localisées : étiologies / bilan

* Obstruction/sténose bronchique

Tumeur endobronchique

Compression bronchique extrinseque (adénopathie, tumeur)
Corps étranger endobronchique

Broncholithiase

Atrésie bronchique

* Fistule oeso-trachéale/bronchique

Cancer cesophagien
Cancer pulmonaire
Radiothérapie thoracique

e Séquelle d’agression locale

Infection respiratoire sévere

Tuberculose

Radiothérapie thoracique (Hodgkin / K sein +++)
Aspergillose broncho-pulmonaire allergique localisée
Inhalations a répétition sur troubles de |la déglutition / RGO?

* SCANNER

* ENDOSCOPIE BRONCHIQUE ?

* BILAN INFECTIEUX

= Chirurgie ?
—> Endoscopie interventionnelle ?

= Autres ttt/mesures spécifique ?

Martin et al., Rev Pneumol Clin 2018



BTS guidelines

British Thoracic Society guideline for non-CF
bronchiectasis

M C Pasteur,’ D Bilton,” A T HilP, on behalf of the British Thoracic Society | D I\/l t h O ra C | q u e

Bronchiectasis (non-CF) Guideline Group

* Apport de la TDM pour le diagnostic étiologique?

* Oui, possible mais a corréler aux données clinico-biologiques

* Rechercher des anomalies évocatrices de:
* ABPA
 CF
* DCP
Mycobactériose atypique
Trachéobronchomégalie

* Suivi TDM?
 Si pertinence clinique
* A discuter si déficit de 'immunité humoral (progression infra-clinique?)

Pasteur MC et al. Thorax 2010



BTS guidelines

British Thoracic Society guideline for non-CF

Quand faut-il faire

bronchiectasis une endoscopie bronchique ?
Eﬂmﬁcﬁeséf:;; (Dn oBril-th)'ZGAuige:?rills'(afgugem” of the British Thoracic Society ( é Vi S é e ét| 0 | 0 g| q U e)

* Chez I'enfant : si DDB localisée a 1 lobe : corps étranger?

* Chez I'adulte : si DDB localisée : obstruction proximale?

—> NON SYSTEMATIQUE en routine
—> a envisager si :
- Prélevements non invasifs répétés non contributifs et réponse TTT imparfaite

- TDM évocateur d’infection a MNT et expectorations non contributives

L’an_alys? cytologique peut apporter des arguments pour inhalation chr. (M riches en
graisses

Pasteur MC et al. Thorax 2010



DDB diffuses

Déficits immunitaires
* Primitifs
Déficit immunitaire commun variable (DDB : 18-68%)
Agammaglobulinémie liée a I’X (DDB : 7-20%)
Déficit en IgA
Déficit en sous classes (imputabilité variable, si hypoy globale++)
Syndrome d’Hyper-IgE (syndrome de Job, mutation STAT-3)
* Acquis
VIH
Hémopathies lymphoides (LLC)
Chimiothérapie / anti-CD20
Transplantation d’organe (MMF? Hypoy?)

Infection/inflammation bronchique chronique
* Infection a mycobactérie atypique
* Aspergillose broncho-pulmonaire allergique
* BPCO
e Asthme
* Syndrome des ongles jaunes
* Bronchiolite oblitérante, panbronchiolite diffuse, GVH
* Syndrome sino-bronchique

Séquellaires

e Post-infectieuses

Pneumonies bactériennes et virales (mycoplasme, adénovirus,
rougeole, grippe, VRS)

Coqueluche
Tuberculose
* Inhalation de toxiques (chlore, ammonium, fumées,...)

Pathologies auto-immunes - inflammatoires
* Polyarthrite rhumatoide
* Sd de Gougerot-Sjogren
* Polychondite atrophiante
* Lupus érythémateux disséminé
* Cryoglobulinémie (VHC)
* Spondylarthrite ankylosante

* Maladies inflammatoires intestinales : RCH > Crohn, maladie
ceeliaque

Pathologie congénitale avec altération de la
clairance muco-ciliaire
*  Mucoviscidose (CF) : 1/4500
* Dyskinésie ciliaire primitive (DCP) : 1/15-30 000

* Sd de Young (dilatation des bronches diffuse, sinusite,
azoospermie obstructive, sans anomalie CFTR)

* Sd de Williams-Campbell (absence de cartilage bronchique)
* Sd de Mounier-Kuhn (trachéo-bronchomégalie)

Adapté de Martin C et al., Rev Pneumol Clin 2018



DDB diffuses :
Etiologies fréquentes

Déficits immunitaires
* Primitifs
Déficit immunitaire commun variable (DDB : 18-68%)
Agammaglobulinémie liée a I’X (DDB : 7-20%)
Déficit en IgA

I Idiopathic

Il Post-infective

I COPD

3 Asthma

3 Tuberculosis

[ Immunodeficiency

3 Primary ciliary dyskinesia
I ABPA

Il Rheumatoid arthritis

Il Connective tissue disease
= GORD

I NTM

Ml Inflammatory bowel disease
[ Alpha-1 antitrypsin deficiency
Il Obstructive

3 Other causes

Déficit en sous classes (imputabilité variable, si hypoy globale++)
Syndrome d’Hyper-IgE (syndrome de Job, mutation STAT-3)

* Acquis
VIH
Hémopathies lymphoides (LLC)
Chimiothérapie / anti-CD20
Transplantation d’organe (MMF? Hypoy?)

Infection/inflammation bronchique chronique
* Infection a mycobactérie atypique
* Aspergillose broncho-pulmonaire allergique
 BPCO
e Asthme
* Syndrome des ongles jaunes
* Bronchiolite oblitérante, panbronchiolite diffuse, GVH
* Syndrome sino-bronchique

Séquellaires
 Post-infectieuses +++

Pneumonies bactériennes et virales (mycoplasme, adénovirus,
rougeole, grippe, VRS)

Coqueluche
Tuberculose
* Inhalation de toxiques (chlore, ammonium, fumées,...)

Pathologies auto-immunes - inflammatoires

* Polyarthrite rhumatoide

* Sd de Gougerot-Sjogren

* Polychondite atrophiante

* Lupus érythémateux disséminé
* Cryoglobulinémie (VHC)

* Spondylarthrite ankylosante

* Maladies inflammatoires intestinales : RCH > Crohn, maladie
ceeliaque

Pathologie congénitale avec altération de |la
clairance muco-ciliaire
* Mucoviscidose (CF) : 1/4500
* Dyskinésie ciliaire primitive (DCP) : 1/15-30 000

* Sd de Young (dilatation des bronches diffuse, sinusite,
azoospermie obstructive, sans anomalie CFTR)

* Sd de Williams-Campbell (absence de cartilage bronchique)
* Sd de Mounier-Kuhn (trachéo-bronchomégalie)

Adapté de Martin C et al., Rev Pneumol Clin 2018



impact de I’étiologie sur la prise
en charge thérapeutique

Déficits immunitaires
* Primitifs
DICV (DDB : 18-68%)
Agammaglobulinémie liée a I’X (DDB : 7-20%)
Déficit en IgA

Déficit en sous classes d’IgG (imputabilité variable, si hypoy
globale++)

Syndrome d’Hyper-IgE (syndrome de Job, mutation STAT-3)
* Acquis

VIH

Hémopathies lymphoides (LLC)

Chimiothérapie / anti-CD20

Transplantation d’organe

Infection / inflammation bronchique chronique
* Infection a mycobactérie atypique

* Aspergillose broncho-pulmonaire allergique
« BPCO / Asthme

* Syndrome des ongles jaunes

* Bronchiolite oblitérante, panbronchiolite diffuse, GVH

* Syndrome sino-bronchique (hors causes génétiques)

Séquellaires

Post-infectieuses +++
Pneumonies bactériennes et virales (mycoplasme, adénovirus,

rougeole, grippe, VRS)

Coqueluche
Tuberculose
Inhalation de toxiques (chlore, ammonium, fumées,...)

Pathologies auto-immunes / inflammatoires

Polyarthrite rhumatoide

Sd de Gougerot-Sjogren
Polychondite atrophiante
Lupus érythémateux disséminé
Cryoglobulinémie (VHC)
Spondylarthrite ankylosante

Maladies inflammatoires intestinales : RCH > Crohn,
maladie cceliaque

Pathologie congénitale avec altération de Ia
clairance muco-ciliaire

Mucoviscidose (cF) : 1/4500

Dyskinésie ciliaire primitive (pcp) : 1/15-30 000
Sd de Young (dilatation des bronches diffuse, sinusite,
azoospermie obstructive, sans anomalie CFTR)

Sd de Williams-Campbell (absence de cartilage bronchique)

Sd de Mounier-Kuhn (trachéo-bronchomégalie)

Adapté de Martin C et al., Rev Pneumol Clin 2018



impact de I'étiologie sur la prise en charge thérapeutique

Traitement étiologique (ATB, substitution en Ig, modulateurs de CFTR, DNAse, ...)
Physiothérapie adaptée
Prise en charge de 'atteinte ORL
CSI (MICI, asthme, bronchiolite associée)
Evaluation du pronostic — PEC adaptée selon génotype
Conseil génétique
Anticipation de complications potentielles
Centres experts, PNDS, associations de patients
Acces aux innovations thérapeutiques (eNAC + inhalation SSH, ...)




Enquéte étiologique devant une DDB diffuse

Début des symptomes < 20 ans Mucoviscidose
Dyskinésie ciliaire
Antécédents familiaux J Syndrome de Young

Déficits immunitaires congénitaux

Situs inversus Dyskinésie ciliaire (sd de Kartagener)

Mucoviscidose

Dyskinésie ciliaire

Syndrome de Young

Déficits immunitaires congénitaux

Atteinte extra-pulmonaire:
ORL (sinusienne et/ou auditive)

Mucoviscidose
- Digestive Colites inflammatoires
Maladie coeliaque

- Articulaire

- Cutanéomugqueuse (syndrome de Raynaud, syndrome sec...) Patiioleglesmuto-infammatalres

Mucoviscidose
Dyskinésie ciliaire
Syndrome de Young

- Génitale (stérilité, hypofertilité)

h 4

Martin C et al, Rev Pneumol Clin 2018



Enquéte étiologique devant une DDB diffuse

Age of onset Radiology Microbiology Symptoms or features Physiclogy or lung
function
Idiopathic Women who an Any radiological pattern Pseudomonas Any An d f A H
R R A : Age de survenue (enfance/age jeune, post
any ag Haermophilus 4
e Era meénopause)
pathagens or
none
Post-infective Arry Any pattern, unilobular Any pathogens  Should typically have onset of  Any
bronchiectasis of none symptoms soon after a severe
infection h . . f | . I |
Connecthetione  Any any orprgnodsorapidy  Afowabstucin Topographie (sup/inf, LM-lingula, centrales)
disease progressive, features of (but other patterns
systematic disease™ seen)

Immune deficiency  Primary immune Lower lobe Any Frequent exacerbations, Airflow abstruction

deficiency often at prEUmonia, non-respiratory

young age, secondary infections z d H I H HFE4 H f' |

immune deficiency at ® LeS|OnS ra IO Oﬁlques aSSOCIeeS (In I trats’

any age . H
Allergic Anry Central bronchiectasis, Typically Thick sputum, wheeze, recurrent  Airflow obstruction n O d u I e S) b ro n C I O | Ite, soe )
bronchopulmeonary infiltrates Staphylococeus  exacerbations, backgraund of
aspergillosis aureus™ asthma
MNon-tuberculous Women who are post-  Middle lobe and lingula In addition te Dry bronchiectasis, chronic Any

mycobacteria menapausal at any age  bronchiectasis, tree in bud, nan-tuberculows  cough, malaise, weight loss,
nadular changes mycobactena, can  systemic features, bow body-mass P h ) | H
. - (]
hawe typical index, scoliosis, pectus at Ogenes CO Onlsa nts
bacteriasuchas  excavatum
Paeruginasa
Primary ciliary Usually presents in Middle or lower lobes Hinfluenzae, any  Chronic rhinosinusitis, recurrent  Any
dyskinesia childhood otitis media
Chronic obstructive  Smokers or ex-smokers  Lower lobe cylindrical Any ar no Recurrent exacerbations, Airflow obstruction ° S A HFE4 4 )
pulmonary disease  older than 40 years bronchiectasis bacterial sputum production (bronchiectasis more y| I I pto l I l e S a S S O C I e S eve n e l I | e n tS
infection cormmon with mare

(exacerbations)

severe airflow
obstruction)™

Inflammatory bowel  Any Any lobes affected, bronchiolitis, Often no Grass bronchorrhea, which is Airflow obstruction

disease could include ather featuresof  pathogens often responsive ta
inflammatary bewel isolated corticosteraids
disease-associated lung disease ° F . . .
Cystic fibrosis Young age of onset but - Upper lobes P aeruginosa, Rhinosinusitis, infertility, Airflow obstruction O n Ct I O n re S p I rato I re
can present in Savrews, others  pancreatitis, malabsorption,

adulthood gastrointestinal symptoms

Nate that patients do not always present with classic features and therefore the absence of these signs cannot be used to exchude a specific causa in bronchiactasis. Consensus
qguidelines recommend standard testing irrespective of dinical phenatype.

Table: Clinical features associated with specific causes in bronchiectasis

Chalmers JD et al, Eur Respir Rev 2023; 32: 230015



BTS guidelines

British Thoracic Society guideline for non-CF
bronchiectasis

M C Pasteur,’ D Bilton, A T Hill®, on behalf of the British Thoracic Society
Bronchiectasis (non-CF) Guideline Group

ENQUETE ETIOLOGIQUE

Considérer systématiquement :

* Inhalations répétées

* Antécédents d’IRB basse sévere

* ID sous jacente (déficit humoral++)
* ABPA

* Mucoviscidose

* Anomalies bronchiques congénitales

Symptomatologie ORL
« DCP/CF
* Déficit immunitaire | ou

* Syndrome des ongles jaunes = DDB +

dystrophie unguéale + sinusite +
pleurésie + lymphoedeme primitif

Asthme?
e (Causal en I'absence d’autre cause identifiée

Panbronchiolite diffuse
* a évoquer si originaire d’extréme orient

Connectivite
* PR+++ (3-5%), suivi spécifique si DDB

* Gougerot-Sjogren, LEAD, SPA, PCA,
Marfan/Ehlers-Danlos, ...

MICI

* Evoquer DDB si toux chr. productive

DCP

* Histoire néonatale

* Atcd de pb au niveau des VAS, dont otite
moyenne

Déficit en al-AT

* Dépistage uniquement si emphyseme basal
a I'imagerie

Pasteur MC et al, Thorax 2010



Diagnostic et prise en charge de |la DDB : bien évaluer pour mieux traiter

Clinical history

HRCT imaging

Diagnosis of
bronchiectasis

Severity
assessment

Identify
underlying
cause

Lung function

Microbiology

Comorbidities

Assessment

Individualised
treatment

Physiotherapy
Devices

Exercise
Mucoactive drugs

Antibiotic treatment
Inhaled antibiotics
PsA eradication

— |dentification de traits traitables +++

Macrolide
Identify treatable traits

Rehabilitation
Bronchodilators

Treat coexisting
airways disease
Treat comorbidities

FIGURE 2 Diagnosis and management of bronchiectasis. Schematic summarising the key aspects in the assessment and treatment of

bronchiectasis. HRCT: high-resolution computed tomography; PsA: Pseudomonas aeruginosa.

Chalmers JD et al, Eur Respir Rev 2023; 32: 230015



Treatable traits in bronchiectasis

* Traits liés a I'étiologie

Treatable trait Identification Treatment Potential benefit

Aetiology related

Immunodeficiency * Serum immunoglobulins and functional * Refer to immunology * Reduce exacerbations and
antibodies * Immunoglobulin replacement disease progression
Cystic fibrosis « Clinical features « Refer to CF clinic « Improve lung function,
» CFTR genetics and sweat chloride * CFTR modulators quality of life and survival
concentration * DNase
Primary ciliary dyskinesia * Clinical features = Genetic counselling « Improve quality of life
« Nasal NO « Intensified airway clearance * Reduce disease progression
« Multidisciplinary diagnostics including = Management of upper airway * Prevent exacerbations
high-speed video microscopy, EM, symptoms
immunofluorescence and genetics = Early introduction of prophylactic
antibiotics
Inflammatory bowel * Clinical features including classically * Refer to gastroenterology * Improve quality of life and
disease sterile bronchorrhoea * Immunosuppression symptoms

* Respiratory symptoms treated
with inhaled corticosteroid

Connective tissue disease * Clinical features and autoantibodies * Refer to rheumatologist * Improve quality of life
* Immunosuppressive drugs with * Prevent exacerbations
early introduction of prophylactic
antibiotic

Chalmers JD et al, Eur Respir Rev 2023; 32: 230015



Treatable traits in bronchiectasis

TABLE 1 Treatable traits in bronchiectasis divided into pulmonary, aetiology related, extrapulmonary and behavioural/lifestyle as originally

proposed by Acusm et al. [87].

Treatable trait Identification Treatment Potential benefit

Pulmonary traits
Infection » Regular sputum culture = Airway clearance » Reduced exacerbations and

(] Tra its n e u m O I O i u e S * Sputum culture « Antibiotic treatment for reduced cough and mucus
p g q * Bacterial exacerbations exacerbation symptoms
* Long-term antibiotics
1 Pseudomonas aeruginosa * Regular sputum culture
¢ I nfeCt|On infection

+ Airway clearance * Reduced exacerbations and
* Inf° chr. a P. aeruginosa

+ Eradication at first isolation reduced cough and mucus
= Long-term antibiotics symptoms
» Improved quality of life

Mucus hypersecretion + Volume and colour of sputum = Airway clearance + Reduce sputum volume
» Quality of life « Devices « Improve airway clearance/
g NTM + CT scan showing mucus plugging « Mucoactive drugs expectoration
= Anti-inflammatories (including « Improve quality of life
° ; macrolides)
Asperglllus (AB PA) Airflow obstruction * Lung function testing « Exercise/rehabilitation * Improve symptoms and
+ Bronchodilators quality of life

* Anomalies du mucus - Smling cssaton

* Prevent exacerbations and

* TVO / asthme / HRB

Neutrophilic inflammation

Eosinophilic inflammation

* Sputum colour and volume « Macrolides

* Frequency of exacerbations

- Blood eosinophil count >300 cells-uL™*

and frequent exacerbations

= Antibiotic treatment for
exacerbations/infection

« Inhaled corticosteroids

« Anti-IL5/anti-IL5 receptor

improve quality of life

» Prevent exacerbations and
improve symptoms

monoclonal antibodies

 Inflammation (PNN/Eo)

Cough hypersensitivity * Clinical features = Airway clearance * Reduce exacerbations
* Cough challenge * Physiotherapy * Improve quality of life
Asthma * Variable airflow obstruction « Inhaled corticosteroids « Improve quality of life

+ Bronchodilator reversibility « Leukotriene receptor antagonists

* Monoclonal antibodies

NTM infection * Positive cultures + Antibiotic treatment * Improve quality of life

* Clinical and radiological features = Airway clearance * Achieve microbiological

consistent with NTM pulmonary disease remission

Aspergillus sensitisation » Elevated IgE and specific IgE to Aspergillus « Oral corticosteroids + Reduce exacerbations

» Symptoms and exacerbations = Antifungals « Improve symptoms and

« Inhaled corticosteroids quality of life

Bronchial hyperreactivity * Bronchial challenge test * Inhaled corticosteroid * Reduce exacerbations
Respiratory failure * Arterial oxygen and carbon dioxide « Long-term oxygen or noninvasive  + Improve quality of life and/

ventilation or potentially survival

Chalmers JD et al, Eur Respir Rev 2023; 32: 230015



Treatable traits in bronchiectasis

* Traits extra-pulmonaires

Psycho

Etat nutritionnel
RGO
Cardio-vasc.
ORL

Anémie

* Traits liés a I'activité/au
mode de vie

Déconditionnement a l'effort
Observance thérapeutique
Pollution

Tabac

Treatable trait Identification Treatment Potential benefit
Extrapulmonary traits
Depression/anxiety » Symptoms/patient history = Cognitive behaviour therapy « Improve quality of life

Obesity/low BMI

GORD

Cardiovascular disease

Rhinosinusitis

Anaemia
Behaviour/lifestyle traits
Exercise deconditioning
Treatment adherence
Air pollution exposure

Smoking (including vaping
and electronic cigarettes)

* Questionnaires

* BMI

* Clinical features
 Endoscopy
* pH monitoring

« Clinical features

* Echocardiography and ECG
* BNP

» Stress testing

* Clinical features

* Counselling
* Pharmacotherapy
* Support groups

« Nutritional evaluation « Improve quality of life

» Good diet

= Regular physical activity

« Lifestyle advice * Improve quality of life

* Proton pump inhibitor or * Reduce exacerbations
equivalent

* Surgery

» Pharmacotherapy for heart failure + Improve exercise capacity
of ischaemic heart disease and quality of life

* Refer to cardiology

» Nasal steroids « Improve quality of life

* Imaging * Leukotriene receptor antagonists  + Reduce exacerbations
= Antihistamines
= Macrolides
= Surgery
* Full blood count * Treat underlying cause * Improve exercise capacity
* Reticulocyte count
» Haematinics
« Cardiopulmonary exercise testing * Regular exercise « Improve exercise capacity
= Other exercise tests = Pulmonary rehabilitation and quality of life
« History = Education « Improve quality of life
« Electronic prescribing data * Self-management * Prevent exacerbations
» Shared decision making
« Exposure to pollutants * Reduce exposure » Reduce exacerbations
- Patient reported » Smoking cessation including « Improve quality of life and
replacements and lung function
pharmacotherapy * Reduce exacerbations

Chalmers JD et al, Eur Respir Rev 2023; 32: 230015



British Thoracic Society guideline for non-CF
bronchiectasis

. / . .
M C Pasteur,’ D Bilton,” A T Hill®, on behalf of the British Thoracic Society Qu e | b I | a n et I O | Og I q u e ?

Bronchiectasis (non-CF) Guideline Group

* Pour tous : - Dosage pondéral des Ig (IgG, IgA, IgM) et électrophorese des protides sériques
- IgE totales, IgE spécifiques anti-Asp f, sérologie aspergillaire (1gG) (+/- prick-tests)

e Quel bilan immunologique complémentaire?
* Fn des habitudes locales/circonstances, systématique ou ciblé

* Taux basal d’Ac spécifiques anti-toxine tétanique / polysaccharides capsulaires de
S.pneumoniae ou H.influenzae

* Evaluation de la réponse vaccinale
* Phénotypage lymphocytaire étendu

* Le reste au cas par cas, selon données bilan initial/tableau clinique/histoire familiale/inf°
particulieres

* Explorations digestives :
e Assez « faciles » chez I'enfant
e Aspiration gastrique a évoquer apres transplantation pulmonaire

Pasteur MC et al. Thorax 2010



Recommandations ERS Task Force

Question 1: Is standardised testing for the cause of bronchiectasis beneficial when
compared with no standardised testing?

Recommendations
We suggest th@ndle of aetiological tests in adults with a new diagnosis of bronchiectasis
(conditional recommendation, very—tow—quatity of evidence) is: 1) |differential blood count{ 2) serum

immunoglobulins (total IgG, IgA and IgM); and 3)|testing for allergic bronchopulmonary aspergillosis

(ABPA).

It is expected that|sputum culture |is undertaken for monitoring purposes of bacterial infection.

Mycobacterial culture may be helpful in selected cases|where NTM are suspected as an aetiological cause

of bronchiectasis. Additional tests may be appropriate in response to specific clinical features, or in
patients with severe or rapidly progressive disease.

Polverino E et al, ERJ 2018



Recommandations ERS Task Force

* Aucune étude n’a spécifiquement étudié lI'intérét d’un bilan systématique
comparativement a des investigations guidées par la clinique ou a I'absence de bilan
étiologique.

4 études observationnelles ont décrit la proportion de patients adultes + DDB pour
lesquels leur prise en charge a été modifiée par le bilan étiologique : de 7 a 37%

Polverino E et al, ERJ 2018



Diagnostic de DICV

« 1/10 000 a 1/50 000 « Déficit en IgG et IgA +/- IgM, en 'absence de cause

acquise (ou non) de déficit en Ig

* Sexratio=1 * Série européenne (n=181)
* Agede débutdesz:27 +/-17 ans IgG=2,1+/-1,65g/L(N>7g/L)
* Age au Dg: 35 +/- 16 ans IgA : indétectables dans 50% des cas

IgM : diminuées dans % des cas dont 30%
indétectables
* Manifestations cliniques :

Infections récurrentes (sino-bronchiques+++)
Manifestations auto-immunes (cytopénies++)
Hyperplasie lymphoide (1/3) | Pneumopathie interstitielle lymphocytaire

Granulomes (8-22%) et granulomateuse (GLILD)

Néoplasies : LNH (50-70 ans)/ K gastrique * Numération des populations A (B, T, NK)

* % etnbdelyB(CD19+) normaux

 Anomalie de répartition des sous populations

» Déficit de réponse humorale (post vaccinale / RAI
systeme ABO)

Cause de déces la + fréquente = LNH

LyB:
puis infections respiratoires chr. / Insuff. respir. chr., — Déficit en Ly B mémoires commutés (CD27+
MICI, IHC, inf° virales lgM- 1gD-)

=> INTERET D’UNE CONSULTATION SPECIALISEE / DMD si suspicion clinique ou biologique



An Investigation into Causative Factors in
Patients with Bronchiectasis

MARK C. PASTEUR, SHARON M. HELLIWELL, SALLY J. HOUGHTON, SUSANNAH C. WEBB, JULIET E. FOWERAKER,
RICHARD A. COULDEN, CHRISTOPHER D. FLOWER, DIANA BILTON, and MARY T. KEOGAN

Lung Defence Unit, Department of Immunology, Department of Microbiology, and Department of Radiology, Papworth Hospital,
Cambridge, United Kingdom

UK
150 patients adultes (56 H/ 94 F), Dg/TDM

Dg étiologique
 Anamnese

* Recherche mutations CFTR (146 pts), si +:
o Test de la sueur
* DP des Ig, sous classes IgG, réponse vaccinale
(PPV23), fn neutrophiles
* F"ciliaire (vidéomicroscopie)
* Apha-1-antitrypsine (taux/phénotype)

Bilan aspergillaire = IgE anti-aspergillaires, si + :
o IgE totales
o Sérologie aspergillaire (IgG)
o Mycologie des crachats

TABLE 1

PATIENT DATA: SEX, AGE, AGE AT ONSET OF SYMPTOMS,
HRCT SCORE, AND LUNG FUNCTION

Patients
p Value
All Male Female (male/
(n=150) (n=56) (n= 94) female)
(37.3%) (62.7%) p = 0.001
Mean age (= SD) 52.7 (15.2) | 49.31 (16.4) 54.7 (14.2) p = 0.037
Range 13-82 13-82 15-80
Median age at onset of
symptoms (range) 14 (1-80) 20 (1-80) 12 (1-71) NS
HRCT score*, median 4 5 4 NS
Range 1-17 1-14 1-17
25th,75th percentile 2,6 3,7 2,6
Lung function (n=125)f (n=53)1 (n=72)t
Mean FEV,% pred 74.0 (26.0) 74.9 (28.8) 73.3(24.0) NS
Mean FVC% pred 89.7(20.0) 88.8(20.6) 90.3(19.65) NS

Definition of abbreviation: HRCT = high resolution computed tomography.

* Based on a score of bronchial dilatation with a maximum total of 18 in each pa-
tient.

T Excludes patients with previous lobectomy or pneumonectomy.

. Médiane : 14 ans

50-

254

Number of patients

5 15 25 35 45 S5 65 75 85
Age at onset of symptoms

Pasteur MC et al., AJRCCM 2000



An Investigation into Causative Factors in
Patients with Bronchiectasis

MARK C. PASTEUR, SHARON M. HELLIWELL, SALLY J. HOUGHTON, SUSANNAH C. WEBB, JULIET E. FOWERAKER,
RICHARD A. COULDEN, CHRISTOPHER D. FLOWER, DIANA BILTON, and MARY T. KEOGAN

V4 . . . . .
| " | _ Deficits immunitaires
Lung Defence Unit, Department of Immunology, Department of Microbiology, and Department of Radiology, Papworth Hospital,

Cambridge, United Kingdom

UK, 150 patients adultes (56 H/ 94 F),
Bilan étiologique dont dosage pondéral des Ig, sous classes IgG, réponse vaccinale (PPV23), fn neutrophiles

< 10th Percentile < 10th Percentile
Preimmunization and < 2 Fl
Antipneumococcal Response to Immune
Immunoglobulins n Antibody Titer Immunization Defect
Panhypogammaglobulinemia 0 | — — —
IgG;, 19G,, IgA deficiency (CVID) 1 1 — 1
IgG, deficiency (severe) 1 1 1 1
lgG; deficiency (borderline) 1 _ 0 0 — _
IgG, deficiency (borderline) 2 | N=11 2 1 1 N=6
lgG; deficiency (borderline) 2 1 1 1
IgA deficiency 3 1 1 1
IgM deficiency 1 | 0 — 1
Normal immunoglobulins 139 25 6 6 SPAD ?
Patients with an identifiable
deficit of humoral immune
function, n (%) 12 (8%)

Definition of abbreviations: CVID = common variable immunodeficiency; FI = fold increase.

Pasteur MC et al., AJRCCM 2000



Greffé rénal sous MMF




Greffé rénal sous MMF

Hypogammaglobulinémie ? Altération de la clairance muco-ciliaire ?

Sinusite ?




Hypogammaglobulinémie ? Altération de la clairance muco-ciliaire ?



An Investigation into Causative Factors in

Patients with Bronchiectasis

MARK C. PASTEUR, SHARON M. HELLIWELL, SALLY J. HOUGHTON, SUSANNAH C. WEBB, JULIET E. FOWERAKER,
RICHARD A. COULDEN, CHRISTOPHER D. FLOWER, DIANA BILTON, and MARY T. KEOGAN

Lung Defence Unit, Department of Immunology, Department of Microbiology, and Department of Radiology, Papworth Hospital,
Cambridge, United Kingdom

TABLE 4
SENSITIZATION TO Aspergillus fumigatus

Asp f. Asp f. HRCT
Age IgE (CAP Asp f. Eosin sputum  (upper
(yn) Atopy (kU/L) Class)* 19G SPT  (x10°/ml) culture lobes)
Probable ABPA, n = 11
22 Yes 1,560 6 — + 0.82 - +
69 Yes 2,000 5 + 0.32 - +
64 Yes 2,000 5 + 0.25 +
57 Yes 686 4 - + 0.01 - +
52 Yes 526 4 — + 0.06 + -
65 Yes 142 3 + + 0.16 - +
66 Yes 1,624 2 + + 0.26 — —
74 Yes 1,568 2 - + 0.13 - +
53 Yes 2,000 5 - + 0.22 - -
43 Yes 1,151 4 - + 0.25 -
72 Yes 952 4 + 0.01 - -

Sensitization to Asp f without ABPA, n = 17

Definition of abbreviations: ABPA = allergic bronchopulmonary asperigillosis; Asp f =

Asperigillus fumigatus; HRCT = high resolution computed tomography; SPT = skin-prick

test.

* Pharmacia CAP system assigned to Class 0-6.

ABPA

IgE Asp f (+) : n=28 (19%)

Dg ABPA probable : n=11 (7,4%)

* Seulement 2 pts séro (+) (IgG) vs 60%
dans une autre étude

* 2 pts porteurs d’1 mutation CFTR

17 pts IgE Asp f (+) sans autre argument pour
ABPA

* 13 atopiques
* 1CF

Pasteur MC et al., AJRCCM 2000



New clinical diagnostic criteria for allergic
bronchopulmonary aspergillosis/mycosis and its
validation

TABLE E1. Modified Rosenberg-Patterson diagnostic criteria

. Episodic bronchial obstruction (asthma)

| @ Check for updates

. Peripheral blood eosinophilia (2500/mm”)
. Immediate skin reactivity or specific IgE antibody to filamentous fungal
antigen
4. Precipitating antibodies or [gG antibodies against filamentous fungal
antigen
5. Elevated serum IgE concentrations (=417 IU/mL)
6. History of pulmonary infiltrates (transient or fixed)

7. Central bronchiectasis —> Si manquant ABPA « probable »

lad P =

Cases that checked all 7 components were considered definite ABPM. Cases fulfilling
& components, except for central bronchiectasis (no. 7), were designated as probable
cases.

TABLE E2. Modified ISHAM diagnostic criteria
Predisposing conditions —> Si manquant ABPA « probable »

Asthma, cystic fibrosis
IDbliganr}f criteria (both should be present]l
Immediate cutaneous hypersensitivity or elevated IgE levels against

filimentous fungi _ Non indispensable si
Elevated serum IgE concentrations (=1000 IU/mL) . ;
autres criteres presents

IDther criteria (at least 2) I
Precipitating antibodies or IgG antibodies against filamentous fungal
antigen
Radiographic pulmonary opacities consistent with ABPA*
Peripheral blood eosinophilia (=500/mm”)

An IgE value <1000 Il/mL may be acceptable if the patient met all other criteria.
A case without any predisposing conditions was considered probable ABPM.

*The chest radiographic features consistent with ABPA may be transient (ie,
consolidation, nodules. tram-track opacities, toothpaste/finger-in-glove opacities, or
fleeting opacities) or permanent (ie, parallel line and ring shadows, bronchiectasis, or
pleuropulmonary fibrosis).

Koichiro Asano, MD,? Akira Hebisawa, MD, PhD,® Takashi Ishiguro, MD, PhD,° Noboru Takayanagi, MD, PhD,®
Yasuhiko Nakamura, MD, PhD,” Junko Suzuki, MD,? Naoki Okada, MD,* Jun Tanaka, MD,* Yuma Fukutomi, MD, PhD,*
Shigeharu Ueki, MD, PhD,’ Koichi Fukunaga, MD, PhD,? Satoshi Konno, MD, PhD," Hiroto Matsuse, MD,’

Katsuhiko Kamei, MD,| Masami Taniguchi, MD,® Terufumi Shimoda, MD,* and Tsuyoshi Oguma, MD,? Japan ABPM
Research Program

Kanagawa, Tokye, Saitama, Akita, Sapporo, Chiba, and Fukuoka, Japan

> 6 criteres parmi les 11 suivants :

TABLE I. Clinical diagnostic criteria for ABPM in patients
without cystic fibrosis

1. Current or previous history of asthma or asthmatic symptoms

2. Peripheral blood eosinophilia (=500 cel]sfmmg}

3. Elevated total serum IgE levels (=417 IU/mL)

4. Immediate cutaneous hypersensitivity or specific IgE for filamentous
fungi

5. Presence of precipitins or specific IgG for filamentous fungi

6. Filamentous fungal growth in sputum cultures or bronchial lavage fluid

7. Presence of fungal hyphae in bronchial mucus plugs

8. Central bronchiectasis on CT

9. Presence of mucus plugs in central bronchi, based on CT/bronchoscopy or
mucus plug expectoration history

10. High attenuation mucus in the bronchi on CT

Filamentous fungi in criteria 4 to 6 should be identical.
Patients that meet 6 or more of these criteria are diagnosed with ABPM.

Asano K et al., J Allergy Clin Immunol 2021






Fe 80 ans

Toux (trés) ancienne
Destruction LID/lingula
Situs inversus




British Thoracic Society guideline for non-CF
bronchiectasis

M C Pasteur,’ D Bilton,> A T Hill®, on behalf of the British Thoracic Saciety
Bronchiectasis (non-CF) Guideline Group

Quand explorer la

fonction ciliaire?

European Respiratory Society
guidelines for the management
of adult bronchiectasis

Eva Polverino', Pieter C. Goeminne®?, Melissa J. McDonnell***,
Stefano Aliberti ©7, Sara E. Marshall?, Michael R. Loeb|nger9,
Marlene Murris'?, Rafael Cantén'', Antoni Torres'?, Katerina Dimakou'®,

* Chezles enfants:

- pas d’autre cause identifiée a la DDB

Anthony De Suyzam‘m, Adam T. Hill'®, Charles S. Haworth'?,
Montserrat Vendrell'®, Felix C. Ringshausenw, Dragan Subotic?®,
Robert Wilson®, Jordi Vilaré?', Bjorn Stallbergzz, Tobias Welte'?,
Gernot Rohde?, Francesco Blasi’, Stuart Elborn??*, Marta Almagrozs,
Alan TimolhyQS, Thomas RuddyZS, Thomy Tonia?, David R\gau27 and
James D. Chalmers?®

* Chez lI'adulte :

Si plusieurs éléments parmi :

- rhinite persistante depuis la période néonatale y

- détresse respiratoire néonatale

- dextrocardie

* Chez les adultes : uniquement en cas de troubles chroniques du tractus
respiratoire haut ou d’otite moyenne, notammentsi :

- pb depuis I'enfance

- otite moyenne chr. dans I'enfance

- bronchectasies prédominant au LM
- infertilité ou dextrocardie

— Mesure du NO nasal (Test a la saccharine abandonné car peu spécifique)
Seuil variable selon techniques, effondré si DCP (attention diminution possible

si CF/infection)

Toux grasse persistante depuis I'enfance
Anomalies de latéralisation

Anomalies cardiaques congénitales
Polypose nasale ou rhino-sinusite chr.

Maladie chronique de l'oreille moyenne +/-
hypoacousie/surdité

DRA néonatale ou admission néonatale en USI si
né a terme

NO nasal

Vidéo-microscopie a haute vitesse
Microscopie électronique
Immunofluorescence

Recherche de mutations génétiques

Pasteur MC et al. Thorax 2010
Polverino E et al., ERJ 2018



Démarche diagnostique DCP

* Chez I'enfant : bronchite chronique,
Signes cliniques rhinite chronique, OSM, détresse
évocateurs * respiratoire néonatale
l * Chez I'adulte : DDB, sinusite
chronique, OSM, trouble de la fertilité

Syndrome de Kartagener
(Situs inversus)

=/ \®

Panel NGS des

Mesure du NO

nasal

*** Contrélé au moins 2 fois dans de Non Ef-fondree
bonnes conditions eﬁondree ***

genes les plus
fréquents

Non
contributif**
Microscopie électronique

|

Anomalie ultrastructurale
typique de DCP

\&

Avis RCP

nationale

Génétique orientée
par les résultats de la ME

— 2 mutations non ambigués

.M dans un gene de DCP

RespiRare

Centre de référence
des maladies respiratoires rares

?espl

Filiere Maladies Res

** Absence de 2 mutations clairement
pathologique dans un géne de DCP



PICADAR: a diagnostic predictive tool for
primary ciliary dyskinesia
Laura Behan'-%3, Borislav D. Dimitrov*®, Claudia E. Kuehni®, Claire Hogg’,

Mary Carroll“z, Hazel J. Evans’, Myrofora Goutaki®, Amanda Harris',
Samantha Packham', Woolf T. Walker"?* and Jane S. Lucas"%*

N=641 (construction) / 157 (validation)
Age médian : 9 ans /3 ans

Primary CiliARy DyskinesiA Rule

0.84

0.67 ¢

Sensitivity

0.4+

0.24

0.0

rrrrrrrr PICADAR

Best model

0.0 02 0.4 0.6
1-Specificity

08 10

TABLE 3 Factors for the prediction of primary ciliary dyskinesia selected by step-wise logistic regression

Regression coefficient Odds ratio [95% CI) p-value Simplified regression coefficient tool ”
Situs inversus 3.54 34.48 [11.6-101.8) <0.001 A
Gestational age [full term) 2.20 9.06 (2.9-27.4) <0.001 2
Neonatal chest symptoms 1.91 6.79 (2.7-16.7) <0.001 2
Neonatal unit 1.90 6.70 (2.7-16.3] <0.001 2
Congenital cardiac defect 1.57 4.83(1.1-22.2) 0.043 2
Rhinitis 1.22 3.40 [1.2-8.9) 0.013 1
Ear and hearing symptoms 0.95 2.59 [1.2-5.8) 0.021 1
*. regression coefficients of the main model are rounded to the nearest integer.
41 Eur Respir J 2016; 47: 1103-1112 | DOI: 10.1183/13993003.01551-2015



Genome sequencing reveals underdiagnosis of primary ciliary
dyskinesia in bronchiectasis

Amelia Shoemark ©%**2 Helen Griffin®*?, Gabrielle Wheway*, Claire Hogg?, Jane S. Lucas ©°°,
Genomics England Research Consortium™**, Carme Camps®”, Jenny Taylor®’, Mary Carroll®,
Michael R. Loebinger®, James D. Chalmers’, Deborah Morris-Rosendahl’®, Hannah M. Mitchison
Anthony De Soyza G113

11,13
and

Abstract

Background Bronchiectasis can result from infectious, genetic, immunological and allergic causes. 60-80%
of cases are idiopathic, but a well-recognised genetic cause is the motile ciliopathy, primary ciliary dyskinesia
(PCD). Diagnosis of PCD has management implications including addressing comorbidities, implementing
genetic and fertility counselling and future access to PCD-specific treatments. Diagnostic testing can be
complex; however, PCD genetic testing is moving rapidly from research into clinical diagnostics and
would confirm the cause of bronchiectasis.

Methods This observational study used genetic data from severe bronchiectasis patients recruited to the
UK 100,000 Genomes Project and patients referred for gene panel testing within a tertiary respiratory
hospital. Patients referred for genetic testing due to clinical suspicion of PCD were excluded from both
analyses. Data were accessed from the British Thoracic Society audit, to investigate whether motile
ciliopathies are underdiagnosed in people with bronchiectasis in the UK.

Results Pathogenic or likely pathogenic variants were identified in motile ciliopathy genes in 17 (12%)
out of 142 individuals by whole-genome sequencing. Similarly, in a single centre with access to
pathological diagnostic facilities, 5-10% of patients received a PCD diagnosis by gene panel, often linked
to normal/inconclusive nasal nitric oxide and cilia functional test results. In 4898 audited patients with
bronchiectasis, <2% were tested for PCD and <1% received genetic testing.

Conclusions PCD is underdiagnosed as a cause of bronchiectasis. Increased uptake of genetic testing may
help to identify bronchiectasis due to motile ciliopathies and ensure appropriate management.

We conclude that PCD is an underdiagnosed cause of severe adult bronchiectasis and that people with
bronchiectasis who are young or have severe or familial disease should be tested for motile ciliopathies.



European Respiratory Society
guidelines for the management

British Thoracic Society guideline for non-CF Qu a n d re C h e rC h e r u n e of adult bronchiectasis

bronchiectasis

Eva Polverino’, Pieter C. Goeminne?2, Melissa J. McDonnell*>¢,
Stefano Aliberti @7, Sara E. Marshall®, Michael R. Loeb|nger9,

L] L]
1 . 2 13 . ) ) I I I u COV I S C I d O S e ? Marlene Murris'®, Rafael Cantén'', Antoni Torres'?, Katerina Dimakou'?,
M C Pasteur,” D Bilton,” A T Hill*, on behalf of the British Thoracic Society . Anthony De Soyza'“'®, Adam T. Hill'®, Charles S. Haworth'”,

Bronchiectasis (non-CF) Guideline Group

* Chez tous les enfants et adultes < 40 ans + DDB

* Chez les adultes :
« Age au Dg > 40 ans sans autre cause de DDB
identifiée
* |solement répété de S. aureus dans les crachats
* Signes de malabsorption
* Infertilité masculine primaire

* Bronchectasies prédominantes aux lobes
supérieurs

* Stéatorrhée dans I’enfance

* Quelles explorations ?
e 2 mesures du chlore sudoral = test de la sueur

(pathologique si ions Cl- > 60 mM, N < 30 mM;
apres application locale de piIocarpine5

* Recherche de mutations génétiques de CFTR

Montserrat Vendrele, Felix C. Ringshausenw, Dragan Suboticm,
Robert W|L50n9, Jordi Vllaré”, Bjorn StallbergD, Tobias Wellew,
Gernot Rohdeza, Francesco Blasi7, Stuart Elbornq‘%, Marta AlmagrUZE,
Alan Timothy25. Thomas Ruddyza, Thomy Tonia?, David Rigau27 and
James D. Chalmers?®

* Explorations pour CF : jeunes adultes ou s. cliniques

évocateurs :
* Prédominance supérieure des DDB
* Polypose nasale ou rhinosinusite chronique
* Pancréatite a répétition
* Infertilité masculine primaire
* Malabsorption

Test de la sueur (chlore sudoral)

Autres biomarqueurs du transport CFTR-médié du CI-
(Différence de potentiel trans-épithélial nasal, organoides rectaux,
étude électrophysiologique de l'activité de CFTR)

Mutations du gene CFTR

Pasteur MC et al. Thorax 2010
Polverino E et al., ERJ 2018
Noel S et al., ] Physiol 2022



An Investigation into Causative Factors in
Patients with Bronchiectasis

MARK C. PASTEUR, SHARON M. HELLIWELL, SALLY J. HOUGHTON, SUSANNAH C. WEBB, JULIET E. FOWERAKER, / 4 . .
Causes héréditaires ?

RICHARD A. COULDEN, CHRISTOPHER D. FLOWER, DIANA BILTON, and MARY T. KEOGAN

Lung Defence Unit, Department of Immunology, Department of Microbiology, and Department of Radiology, Papworth Hospital,
Cambridge, United Kingdom

UK
150 patients adultes (56 H/ 94 F), Dg/TDM

Dg étiologique
 Anamnese

Recherche mutations CFTR (146 pts), si +:
o Test de la sueur

DP des Ig, sous classes IgG, réponse vaccinale
(PPV23), fn neutrophiles

F" ciliaire (vidéomicroscopie)
Apha-1-antitrypsine (taux/phénotype)
Bilan aspergillaire = IgE anti-aspergillaires, si + :
o IgE totales
o Sérologie aspergillaire (IgG)
o Mycologie des crachats

Pasteur MC et al., AJRCCM 2000



An Investigation into Causative Factors in
Patients with Bronchiectasis

MARK C. PASTEUR, SHARON M. HELLIWELL, SALLY J. HOUGHTON, SUSANNAH C. WEBB, JULIET E. FOWERAKER,

RICHARD A. COULDEN, CHRISTOPHER D. FLOWER, DIANA BILTON, and MARY T. KEOGAN

Lung Defence Unit, Department of Immunology, Department of Microbiology, and Department of Radiology, Papworth Hospital,

Cambridge, United Kingdom

TABLE 3
ASSESSMENT OF INHERITABLE FACTORS

Age Sex
(yr) (M/F) Allele 1 Allele 2 Sweat Test* Status
CF genotype and sweat test analysis in patients with one or more CF gene mutations, n = 11
14 F R117H GBSE 126 CF
23 M AF508 — 89 Probable CF?
31 F AF508 — 60 Carrier
60 F AF508 — 68 Carrier
[ s6 M AF508 — 85 Probable CF?|
57 F AF508 — 7 Carrier
43 F 621+1 — 27 Carrier
G=T
72 M R117H — 53 Carrier
53 M R117H — 69 Carrier
57 M R117H — 62 Carrier
[ so F G551D — 101 CF |
Patient o;-antitrypsin phenotype, n = 150
Phenotype MM MS MZ SS SZ 7 FM
Study population, % 83 9.3 7.3 0.6 0 0 0.6
UK population, % 86 9 3 0.25 0.2 0.03 <1

I Difference between study and UK population not significant, p = 0.17 (chi—square)l

Definition of abbreviations: CF = cystic fibrosis; HRCT = high resolution computed tomography.
* Equivalent sweat sodium chloride << 80 mmol/L defined as normal, = 95 mmol/L as CF.

T Sweat testing not possible.

# Upper lobe bronchiectasis on HRCT.

5 Infertility.

Causes héréditaires

11 patients CFTR mutés (7,5%)

5 mucoviscidoses (3,4%)

2 Pi-MZ (al-AT : 0,7 et 0,85 g/L)

3 DCP dont 1 sd de Kartagener

Pasteur MC et al., AJRCCM 2000



An Investigation into Causative Factors in
Patients with Bronchiectasis

MARK C. PASTEUR, SHARON M. HELLIWELL, SALLY J. HOUGHTON, SUSANNAH C. WEBB, JULIET E. FOWERAKER,
RICHARD A. COULDEN, CHRISTOPHER D. FLOWER, DIANA BILTON, and MARY T. KEOGAN

Lung Defence Unit, Department of Immunology, Department of Microbiology, and Department of Radiclogy, Papworth Hospital,
Cambridge, United Kingdom

CAUSES AND ASSOCIATIONS OF BRONCHIECTASIS (n = 150)

Study Population

Cause n (%)
|diopathic 80 53
ABPA 11 /
Immune defect 12 8
Total humoral 11 7
Total neutrophil function 1 <1
Rheumatoid arthritis 4
Ulcerative colitis 2 <1
Ciliary dysfunction 3 1.5
Young'’s syndrome 5 3
CF 4 3
Postinfectious 44 29
Aspiration/GERD 6 4
Panbronchiolitis 1 <1
Congenital 1 <1

Definition of abbreviations: ABPA = allergic bronchopulmonary aspergillosis; CF = cys-
tic fibrosis; GERD = gastroesophageal reflux disease.

Pasteur MC et al., AJRCCM 2000



Standardised classification of the
aetiology of bronchiectasis using an

objective algorithm

al

Algorithme diagnostique

HRCT documented BE Initial tests:
+ | CBC/protein electrophoresis/lg levels/specific antibody levels/auteimmune work-up/specific IgE and
Clinical history Aspergillus fumigalus precipitins/bacterial and mycobacterial sputum culture/PFT
bronchial abstruction/ Are there /
Definitive immunodeficiency [primary] »|  atypical
diagnosis [ ¥ ' features?
[When there is clinical suspicion] N
: ABPA/NTM/post-TB Is this the only Yoo _._
d_Fﬂ'-*-Elb!EH | COPDfasthma/ feature? | —
\agnosis GORD-aspiration Typical ™| No #| Consider alternative diagnosis
secondary 1D presentation?

[diopathic

[EStepesineeie] | e sigoriins| [ o

»

not completely accurately
followed tested

Araujo D et al., Eur Respir J 2017; 50: 1701289



Standardised classification of the
aetiology of bronchiectasis using an
objective algorithm

bl Clinician diagnosis Agtiological algorithm

B Idiopathic B Post-infective B COPD O Asthma B CTD O ABPA B immuncodeficiency B post-TB
O IBD B PCD W NTM B Sarcoidosis B GORD/aspiration W Other O Two aetiologies O AIATD
FIGURE 1 2] Aetiolagy algorithm; b| aetislogy results, clinician diagnosis and results after aetiological algarithm. ¥: Note these diagnoses can also

be complications or co-morbidities le.g. allergic bronchopulmonary aspergillosis [ABPA] can complicate esisting bronchiectasis|. HRCT:
high-resolution computed tormography: BE: bronchiectasis; CBC: complete blood count; PFT: pulmenary function test; CTD: connective tissue
disease; PCD: primary ciliary dyskinesia; CF: cystic fibrosis; CFTR-RD: cystic fibrosis transmembrane conductance regulator-related disease;
ATATD: ay-antitrypsin deficiency; 1BD: inflammatory bowel disease; YNS: yellow nail syndrome; DPB: diffuse panbronchiolitis; NTM:
nontuberculous mycobacteria; TB: tuberculosis; COPD: chronic obstructive pulmonary disease: GORD: gastro-oesophageal reflux disease; ID:
immunodeficiency.

2502 patients évalués (10 centres #)

DDB “idiopathiques”
n=1046 (41.8%) versus n=726 (29.0%)
p<0.0001

Mais :
Données de registres
Algorithmes dg different entre centres

Certaines associations maladie/BE
restent spéculatives

Araujo D et al., Eur Respir J 2017; 50: 1701289



Journal of
Clinical Medicine

206 patients with bronchiectasis

Article

Etiological Work-Up for Adults with Bronchiectasis: A
Predictive Diagnostic Score for Primary Ciliary Dyskinesia and
Cystic Fibrosis

18 patients with missing data

Frederic Schlemmer 1-23*, Agnes Hamzaoui %, Sonia Zebachi %, Aurelie Le Thuaut 5, Gilles Mangiapan 1,

Isabelle Monnet !, Amel Boudjema !, Laurence Jabot !, Bruno Housset !, Sylvie Bastuji-Garin 5, - - -
Laurence Bassinet -t and Bernard Maitre 1.2 188 patients with extensive

etiological work-ups

Table 1. Comparison of CF/PCD and non-CF/PCD adult patients using univariate analyses (n = 158). = s
10 inflammatory diseases
‘o Overall CF/PCD Non-CF/PCD t . * 4 Rheumatoid Arthritis
Characteristic =158 1= 22 (13.9) n =136 (86.1) p Value OR (95% CI) p Value +1 Sjogren
Clinical « 1 Eosinophilic granulomatosis
Male 50 (31.6) 7(318) 43 (31 6) (1985 1.01 (0 38-2 65) (.98 with polyangeitis
ige, m§d1an h(Ql-QB,), years ‘ 57.5 (44-71) 38 (30-60) 60 (48.5-71.5) <0.001 0.94 (0.92-0.97) <0.001 + 1 Chronic eosinophilic pneumonia
ge at bronchiectasis diagnosis, median ¢ 5 57 4 23 (12-30 495 (33.5-62 <0.001 0.95 (0.92-0.9 <0.001 ‘
[Q1-Q3}, years 5 (27-61) (12-30) 5 (33.5-62) . 95 (0.92-0.97) : « 3 Inflammatory bowel disease
yeariiei'tlgg;ﬂp tom onset, median {Q1-Q3}, 5, (¢ 55 6 (1-12) 36 (6.5-57) <0001 093 (0.89-0.96)  <0.001
<15 years 55 (36.7/34.8) 19 (86.4) 36 (28.1/26.5) <0.001 16.18 (4.51-58.05) <0.001 7 extrinsic factors
Family bronchiectasis (n = 156) 14 (9.0/8.8) 6(27.3) 8(6.0/5.9) 0.006 5.91 (1.82-19.21) 0.003 « 1 Radiationfibrosis
Chronic ENT disorders 86 (54.4) 21 (95.4/5) 65 (47.8) <0.001 22.94 (3.0-175.4) 0.003 :
Digital clubbing 5(3.2) 3(13.6) 2(1.5) 0.020 10.58 (1.66-67.45) 0.01 *3 Envnronnemental
Digestive symptoms 20(12.7) 7(31.8) 13 (9.6) 0.004 441 (1.52-12.79) 0.006 » 2 Malformation
Dextrocardia 4(2.5) 4(18.2) 0(m <0.001 - « 1 Foreign body
Digestive symptoms and /or dextrocardia 23 (14.5/6) 10 (45.4/5) 13 (9.6) <0.001 7.88 (2.86-21.76) <0.001
Bacterial isolation
P. aeruginosa and /or 5. aureus isolation
None 102 (64.6) 7(31.2) 95 (69.8/9) Referent -
P. aeruginosa or S. aureus 45 (28.5) 7 (318) 36 (26.5) <0.001 3.39 (1.17-9.8) 0.007 13 Immune Deficiencies
P. aeruginosa and S. aureus 11(7) 61(27.3) 5(3.7) 16.28 (3.96-66.93) <0.001 * 10 Humoral immune defect
Tedan (T3] * 3 Cellular immune defect
FEV,, % (n = 158) 74 (56-92) 75 (56-90) 73.5 (55.5-92.5) 0.994 1.00 (0.98-1.02) 0.939
EVC, % (n = 137) 93 (74-107) 93 (79-110) 93 (74-106) 0.972 0.99 (0.98-1.02) 0.844
Pa0; (mm Hg) (n = 142) 83 (74-94) 83 (67-99) 82 (75-92) 0.989 0.99 (0.96-1.01) 0.313
PaCO, (mm Hg) (n = 142) 39 (35-42) 39 (36-42) 39 (35-42) 0.849 0.98 (0.90-1.06) 0.564
H = i
HRCT bilateral involvement 135 (85.4) 15 (68.2) 120 (88.2) 0.022 0.29 (0.10-0.81) 0.018
enrilobular micronodules 2L\ TS ILT) D NLLS) x4 202/ 02.0) WLl oLl U 1o—=1.90) LU
Cystic bronchiectasis 41 (26.6/25.9) 3(13.6) 38 (28.8/27.9) 0.137 0.39 (0.11-1.40) 0.148
Emphysema 14 (9.9/8.9) 1(5.0/4.5) 13 (10.7/9.6) 0.692 0.44 (0.05-3.5) 0.443 158 patients comprising the
Parietal thickness 6 (4-8) 4(3-6) 6 (1-8) 0.090 0.87 (0.73-1.03) 0.100 score construction group

Schlemmer F et al., J Clin Med 2021
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Etiological Work-Up for Adults with Bronchiectasis: A
Predictive Diagnostic Score for Primary Ciliary Dyskinesia and
Cystic Fibrosis

Frederic Schlemmer 1-23*, Agnes Hamzaoui %, Sonia Zebachi %, Aurelie Le Thuaut 5, Gilles Mangiapan 1,
Isabelle Monnet !, Amel Boudjema !, Laurence Jabot !, Bruno Housset !, Sylvie Bastuji-Garin 5,
Laurence Bassinet 't and Bernard Maitre 1.2/%

Table 2. Multivariate analysis and scoring system to predict cystic fibrosis or primary ciliary dyskinesia among adults with
bronchiectasis (n = 158).

. Adjusted OR + Regression .
Characteristic (95% CI) * p Value B-Coefficient T Points

Age at symptom onset <15 years 8.69 (2.10-35.99) 0.003 2.48 5
Chronic ENT disorders 10.53 (1.26-87.57) 0.029 1.27 3
Digestive symptoms and /or dextrocardia 5.10 (1.23-21.14) 0.025 1.88 4
P. aeruginosa and/or S. aureus isolation
None Referent Referent -
P. aeruginosa and/or S. aureus 11.13 (1.34-92.2) 0.02 2.68 5

OR, odds ratio; CI, confidence interval; ENT, ear, nose and throat.* Odds ratios from multivariate unconditional logistic-regression analyses
adjusted for all the variables in the model. t p value of the Wald test. ¥ p-coefficients estimated after 1000 bootstrap replications.

Schlemmer F et al., J Clin Med 2021
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Etiological Work-Up for Adults with Bronchiectasis: A
Predictive Diagnostic Score for Primary Ciliary Dyskinesia and

Cystic Fibrosis

Frederic Schlemmer 1-23*, Agnes Hamzaoui %, Sonia Zebachi %, Aurelie Le Thuaut 5, Gilles Mangiapan 1,
Isabelle Monnet !, Amel Boudjema !, Laurence Jabot !, Bruno Housset !, Sylvie Bastuji-Garin 5,

Laurence Bassinet 't and Bernard Maitre 1.2/%

Table 3. Underlying etiologies in the validation cohort (n = 167).

Etiology 1 (%)
Inflammatory disease 13 (7.8%)
Allergic bronchopulmonary aspergillosis 3
Rheumatoid arthritis 3
Sjbgren’s syndrome 3
SPA 1
Lupus 1
Inflammatory bowel disease 2
Extrinsic factor 8 (4.8%)
Radiation fibrosis 6
Environmental 1
Malformation 1
Immune deficiency 9 (5.4%)
Humoral immune defect 9
Genetic disease 14 (8.4%)
CF 5
PCD 9
Miscellaneous 20 (12%)
Sarcoidosis 1
CFTR-related disease 1
Asthma 9
COPD 6
Isolated GERD 3
Post-infectious respiratory disease 52 (31%)

Idiopathic bronchiectasis

51 (30.5%)

Schlemmer F et al., J Clin Med 2021
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Table S3 Performance of PICADAR score, Leigh score and our score in the validation cohort

Clinical examination, history, HRCT, PFTs, sputum

167

e Obvious etiology?

J

22 Yes J,
145 No
h
Immunodeliciency?
9 Yes & . e

i =136 PICADAR Leigh Current Score
<5 =5 <2 =2 <8 =8
Non CF non PCD 122 0 120 2 67 55
CF 5 0 5 0 1 4
PCD 6 3 7 2 0 9

CF: cystic fibrosis; PCD: primary ciliary dyskinesia

v

136 No

y

CF/PCD algorithm score B |~

l 68 Yes

68 No

|

Chloride sweat test, CF genetics

4 Yes ll
64 No
W
Masal MO,
9 Yes &""/ Cilia studies,

|

55 No

Schlemmer F et al., J Clin Med 2021



Diagnostic étiologique de DDB

Démarche pragmatique : adaptée au contexte, a 'anamneése et aux données cliniques et TDM (thorax + sinus)

et + globale : comorbidités, caractéristiques endotypiques => identification de « traits traitables »

Bilan biologique :
* NFS - biologie standard — sérologies VIH - VHC
* Electrophoreése des protides + dosage pondéral des immunoglobulines +/- sous classes d’IgG (si baisse des IgG++) + réponse vaccinale ?
» Bilan aspergillaire : IgE totales, sérologie, IgE spécifiques/recombinantes, (tests cutanés)
* Bilan auto-immun : selon le contexte... FR, anti-CCP, FAN, anti-ENA, ANCA, cryoglobulinémie si VHC+

Envisager une cause génétique : si symptémes depuis I'enfance (< 15 ans), symptdmes ORL, tb. digestifs ou dextrocardie, P. aeruginosa ou S. aureus
* Mucoviscidose/CFTR-RD si arguments/age<40 ans : test de la sueur + mutations CFTR, élastase fécale (si diarrhée: effondrée)
Si arguments cliniques solides ou test de la sueur intermédiaire : mesure de la différence de potentiel transépithélial nasal, évaporimétrie
+ analyse complete du gene et de ’ARN CFTR
* DCP si arguments : NO nasal, génétique d’emblée si situs inversus / dextrocardie
Si NO nasal abaissé et/ou arguments cliniques solides : biopsie nasale pour étude du mouvement ciliaire (MET +/- HSVM) +/- génétique
» Déficit en alpha-1-antitrypsine (dosage plasmatique +/- phénotypage Pi) : uniguement si emphyséme

Bilan microbiologique : Ex. des crachats +/- endoscopie bronchique pour bactério, mycobactériologie, mycologie

Approche multidisciplinaire / Centres experts
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