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The Renaissance of Bronchiectasis

Bronchiectasis: an orphan disease with a poorly-understood

T. Keistinen*, O. Saynajakangas*+, T. Tuuponen*, S-L. Kivela**

prognosis

1881

May 28, 1881.)
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LECTURES

BRO\’(.HI!:CTASIS
Duivered st the Hpitel or Cnmnufuu and Discases of the

Br C. TIIEODORI \\lLLlAHS )l A M.D, F.RCI,
hyvician 10 the Houiea!
Llcu rE ll
Lt us now take some well-marked examples of bronchicctasis, and
verify our description of the discase as given in the last lecture,

Cast 1.—Alfred 1., aged 35, o labouter from Buckinghamsbire, was
admitted October 141h, 1880,

History,~1le had Leen subject to beonchitis for four years, and in
1876 he had congh with expectoration streaked with blood, pain in
he left side below the nipple, and night-sweats. The symptoms lasted
one month, st the end of which time the night-sweats ceased, but the
cough and expestoration remained, and were accompanied by shortaess
of breath. These symptoms had contisued up to the present time,
and the dyspnra had gradually incressed. In addition, he had had
two attacks of pleuropneumonia similar to the one in 1876, the last
occurring in June of this year,

On admission, bis aspect was Borid and healthy. e had lost abost
7 b, in weight sinee July. Cough was frequent and comvalsive.

Expectoration was abandant; about  pint in twenty-four bosrs, partly | &

frothy, partly mucous, with some large lumps of muco-pus. It also
contained colouring mattee and a considerable amoust of lang-tissue.
The breath was very short on excrtion.  Doth breath and expectorstion
were very fatid. His weight was 10 st. Bowels regular; tongue
clean; and pulse normal,
Piysical Signs (see Fig. 1).—On the let side were fatiening ...1

impaired movement in the mkhvul and lower_mamt
flattening being most marked in the latter (D). There was ldvll«l
10 the second 1ib, with increased vocal vibration (A). Crepitation va

cough was audible from the clavicle to the thied rib ). Inthe scond

intercostal space, close to the sternum, over a space as large as a five-

shilling plece, was head cavernous gurgle (%), He v ordeoed
mistura xtheris cum ammonia three times a day,

aopexed 1 aa ordioary case oftaberculus cavity (Fig. o), whers
p‘ndlkv‘hl-pmlo\lnlhu‘ld wation. It will be noted
that duiecs I presest, and that the carernoms sounds are chiefly

mml:(y«um of the first intercomtal space, and not st
s umal end, as in Case 1,

Fig, n.—Phableh (v wage) 4 denstes aties | 3 demses 302 of aver

Case 11, George married, by trade & ships siewasd,
was admitted into Imﬂ% uu;a-l Apn'?l;!h. 1850, '-'nm wst
o istory of conmumption in bis ol His habits were somewhat
intemperate. He had been subjec _mmmh e yeus;
and, about t} a rau!

o ‘.:::s‘."m E‘....

laut vorage, from severe sickpess,
and, o0 his o gave up al L ..a attended as #n out-paticat
at Southampton Horpital, having low

O-M-mm he had .

‘which wi mpunlnl and very offensive, as was alwo the

oy n. had lneq‘ml_n-n- sad vomiing.  Pulie 104} tempea:
ture 98.3° ions 185 weight 7 48, 9 lbs,

Piysical s).,—-, (Fig 30.-On the right side. there was escessive

resonance w t the mam
segion. Tubular breathi (.)mhmdln-uhdmauuh
wpper border of the third ri vernoss soands () could be detected
in the first in aver w extending two to the right of
lc steroum. left “e l, and, over

he lower thisd. anteriorly m«-k-'r uw‘uiuln)vundlb!c.

Surgical and radiological domains —— >

|
1950

— 1..........-.-“||-II|-Illlhm-l-m-lmﬂllllﬂlll.l
|

|
1970

Early patho-physiology,

domains

—Conventional microbiology (culture-based) followed by micr

Thorax (1950, 5, 233.

REDUCTION IN BRONCHIAL SUBDIVISION IN
BRONCHIECTASIS

By

LYNNE McA. REID*
From the Royal Melbourne Hospital

Bronchiectasis, as the derivation of the word implies, is the name given to
any condition in which there is dilatation of one or more bronchi. Since it
is clear that increase in the diameter of a bronchus may result from a variety
of conditions, among them infections and massive collapse, the term describes
an anatomical abnormality rather than a single disease. A wide range exists
both in the form and degree of the dilatation and in its distribution among the
bronchi. As the reason for the diversity is not clearly understood, it is not
possible at present to make a satisfactory classification of the miscellancous con-
ditions which are all grouped together as bronchnecum. In this, as m any other
dmne _accurate study of the patholog | step in its

d: But, alth ‘the‘ 1 "gyolmedl.lnedbfomhnns
the outstanding le-mle. it has been imperfectly described.

During the examination of the large number of bronchograms and specimens
seen in the routine work of a chest unit, it was noticed that the number of subdivisions
of the bronchi between the hilum and the penphery of the lung differed from
case to case, and was frequently much smnller than in the normal lung. It was
decided to i igate this mdmlhecvcmofltshemg
demonstrated, to determine the fate of the missing subdivisions. This paper is
a report on the findings.
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Martinez-Garcia et al, Am J Respir Crit Care Med (2026), aamag413



Contents

* Anti-inflammatory Drugs

* Novel Targets

 Mucoactive Agents

* Risk of Acute Exacerbations
 Endotypes



Anti-inflammatory drugs; DPP-1 inhibitors



DPP-1 (cathepsin C) inhibitors

Neutrophil development in the bone marrow

Multipotent Myelocyte Band cell Mature
stem ¢ (immature neutrophil) neutrophil

 —
Activation o'
NSPs by DPP1

DPP1 |nh|b|tors

Neutrophil migration from vasculature to lungs

h LR

Rolling

Crawling
Diapedesis

—

L G Brensocatib > ASPEN trial (Phase Ill)

HSK31858 - SAVE-BE trial (Phase )

Migrating towards

chemoattractants including xbeselie ieace of BI1291583 - AIRLEAF trial ( Phase ll )

IL-8, LTB4, TNF-a

pmmmm-—-—

exacerbating inflammatory

i environment
~ : '

- '
v

... l

Defective pathogen =
killing ;
Allowing survival of NET ?nd dggranulatlon
pathogenic bacteria including o produc'gs Inqludlng NSPS cleave
P, aeruginosa cell junction proteins, and

increase inflammation and
mucus production, causing
Degranulation - . tissue damage
Including release . ¢
of NE, PR3, CATG

MM Aogain et al, Drugs (2026) 86:797



Phase 3 Trial of the DPP-1 Inhibitor Brensocatib in Bronchiectasis

J.D. Chalmers,! P.-R. Burgel,?* C.L. Daley,* A. De Soyza,*’ C.S. Haworth,®® D. Mauger,'® M.R. Loebinger,*!?
P.J. McShane,” F.C. Ringshausen,'*!¢ F, Blasi,'”*® M. Shteinberg,'®*® K. Mange,”* A. Teper,” C. Fernandez,*
M. Zambrano,? C. Fan, X. Zhang,* and M.L. Metersky,? for the ASPEN Investigators*

Exacerbations over the 52-Wk Treatment Period

1.50+

1.254

1.00+
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of Exacerbations

0.50+

Cumulative Mean No.

0.25+

0.00-=" : :

[

Placebo

Brensocatib, 10 mg

Rate Ratio
vs. Placebo
(95% Cl)

Brensocatib, 25 mg

Brensocatib, 10 mg 0.79 (0.68 to 0.92) 0.004

(N=583)

Brensocatib, 25 mg 0.81 (0.69 to 0.94) 0.005

(N=575)
Placebo (N=563)
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: placebo/10mg/25mg=0.7%/1.4% / 3.0%

Pneumonia
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QOL-B

: placebo/10mg/25mg=4.81/6.84/8.58

Adjus
P Vval

ASPEN trial
N=1,721

52wk, placebo:10mg:25mg =1:1:1
Primary outcome: annual exacerbation rate

Change in Postbronchodilator FEV; from Baseline
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Weeks since Randomization

~20% ¥
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Least-Squares Mean
Difference vs. Placebo

(95% CI)
38
(11 to 65)
11 Adjusted
J (141037) | ‘poooa

Adjusted
P=0.38

JD Calmers et al, N Engl J Med (2025), 392(16):1569



Effects of the DPP-1 inhibitor HSK31858 in adults with
bronchiectasis in China (SAVE-BE): a phase 2, multicentre,
double-blind, randomised, placebo-controlled trial

Nan-Shan Zhong*t, Rong Qiu*, Jie Cao*, Yan-Ming Huang*, Hua Zhou*, Xing-Xiang Xu*, Jin-Fu Xu*, Huan Ye, Zhi-Ren Yang, Ling-Yun Gao,
Yao Shen, Zu-Ke Xiao, Shi-Guang Xie, Dian-Jie Lin, Li Zhao, Hao Xiong, Xian-Ming Zhang, Fang-Qiong Li, Wei-Jie Guant, James D Chalmerst,

on behalf of the SAVE-BE trial investigators§

SAVE-BE trial

N=244

26 wk, placebo:20mg:40mg=1:1:1

Primary outcome: annual exacerbation rate

Neutrophil Elastase

IRR 0-52 (95% Cl 0-34-0-80); p=0-0031
[ 1

~50% J IRR(I)-41(95%CI0v26—0v66);p=04?002

25+

2-0
2.01
(95% Cl
1:53-2:63)
1.5

1.0 4 i

(95%CI
073-151)

0-83
(95% CI

051 0-55-1-25)

Least-squares mean (95% Cl) annualised exacerbation
frequency per person-year

T T
HSK31858 20 mg HSK31858 40 mg Placebo

Why?
- Sputum NE >20ug/mL 54% (> 33% in WILLOW trial)
- Higher AE rate in placebo

0.4 =
~@- HSK31858 20mg

HSK31858 40mg

0.2+ ~#—~ Placebo

-0.2=

0.4+

(log10, ug/mL)

0.6

Change from baseline (Mean + SE)

0.8+
* P<0.0001 vs. Placebo

10 T T T T T
0 4 12 24 28

Weeks

Placebo 20mg p value 40mg p value
(n=75)  HSK31858 for20mg  HSK31858 for40mg
(n=74) HSK31858  (n=75) HSK31858

vs placebo vs placebo
Adverse events of special interests
Dermatological disorders 0 1(1%) 0-99 2(3%) 0-50
Periodontal disorders 3(4%) 3(4%) 1-0 1(1%) 0-62
Life-threatening infections 0 0 = 0

N-S Zhong et al, Lancet Respir Med (2025), 13:414



Efficacy and Safety of Brensocatib in Participants

of Asian Race with Non-cystic Fibrosis Bronchiectasis:
A Subgroup Analysis of the ASPEN Trial

Doreen Addrizzo-Harris - James D. Chalmers - Stefano Aliberti - Pierre-Régis Burgel -

Brian M. Morrissey - Xiangmin Zhang - Chunpeng Fan - Melanie Lauterio -

Sebastian Fucile - Dianne Griffis - Ariel Teper

1.4+
1.21
1.2
o)
] 1.0
| =4
<]
£ 084
3
2
Q
§ 0.6
= 0.48 0.49
=
g
& 044
0.2
n=64
0.0 : >
Brensocatib Brensocatib Placebo
10 mg 25 mg
Brensocatib  Brensocatib
10 mg 25mg
(n=63) (n=64)
Rate ratio vs 0.40 0.41
placebo (95% Cl) (0.23-0.67) (0.24-0.70)
p value 0.0005 0.0012

~60% ¥

LS mean (SE) change from baseline in

post-BD FEV,, mL

Subgroup analysis in ASPEN study
: N =191 of Asians

20
I e T R LT T LR L LTI TR T S e
Brensocatib Brensocatib
10 mg 25mg  Placebo

-204] (n=63)* (n=63)'  (n=58)"
Change from baseline

40 in post-BD FEV, at 62 =11 -80
week 52, LS mean (14.8) (15.6) (16.6)
(SE), mL

60 ]

Brensocatib 10 mg LS mean difference 18 69
) vs placebo (95% CI) (-27 to 63) (24-114)
-804 —— Brensocatib 25 mg
— Placebo pvalue 0.4368 0.0029
-100 T T T T
0 16 28 40 52
Brensocatib Brensocatib
10 mg 25mg  Placebo
(n=60)* (n=60)" (n=60)"

Change from baseline in
QOL-B RSS at week 52, (fgg) (;‘-gg) (-1S§G1)
LS mean (SE), points & 3 G
LS mean difference 5.74 7.49

vs placebo (95% Cl)  (0.66-10.82) (2.48-12.50)

p value 0.0267 0.0034

DA Harris et al., Pulm Ther (2026)



Placebo-corrected predicted HR

Cathepsin C (dipeptidyl peptidase 1) inhibition in adults with
bronchiectasis: AIRLEAF, a phase Il randomised, double-blind,
placebo-controlled, dose-finding study

James D. Chalmers?, Michal Shteinberg ®*3, Marcus A. Mall ©**¢, Anne E. O’Donnell’, Henrik Watz®,
Abhya Gupta®, Edith Frahm?®, Anastasia Eleftheraki'®, Johanna Rauch'!, Sanjay H. Chotirmall ®%13,
April W. Armstrong'?, Peter Eickholz'®, Naoki Hasegawa'®, Wiebke Sauter® and Pamela J. McShane'’

Predicted shape from MCP-Mod

1.6 - — - — 95% confidence band for predicted shape from MCP-Mod 2 =

_ ---+-- Estimates including 95% CI from Cox regression E

1.4 4 z
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1.0 A S
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; £

0.4 - - g
0.2 - (Shape: E__ 1; adjusted p=0.0448)
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AIRLEAF trial

N=322

24-48 wk, placebo:1mg:2.5mg:5mg=1:1:1:1
Primary outcome: annual exacerbation rate

Placebo

— BI12915831mg
—— BI12915832.5mg
BI 12915835 mg

HR (95% ClI) versus placebo 0.4 0.6 0.8 1.0 1.2 1.4
BI 1291583 5 mg 071
BI 1291583 2.5 mg — e
BI 1291583 1 mg —er———

Baseline 4 8 12 16 20 24 28 32 36 40 4L 48

Time to first pulmonary exacerbation (weeks)

JD Chalmers et al, Eur RespirJ (2025), 65:2401551



Anti-inflammatory drugs; Macrolide



Cardiovascular Risk & Benefit of Macrolide in BE

Retrospective cohort study (22,895 BE patients in HK between 2001 and 2018)

MMT initiation

5-year follow-up period

&9 ./ MMT receivers

o9 % Macrolide
o4 non-receivers

6-month treatment period

6-month death-free period

Bronchiectasis Randomly assigned
diagnosis date index date

M M Primary outcome:
1236 MMT 1123 MMT «» Major adverse cardiovascular
: : events (MACE)
receivers receivers
M’M‘ﬂﬂ m e o0 Safety outcome:
MHHM « Composite of ventricular

arrhythmias and sudden
cardiac death

12453 macrolide
non-receivers

2014 macrolide
non-receivers

Events, n (incidence rate per 1000 person-years) Hazard ratio p-value
MMT receivers Macrolide non-receivers (sl
Primary outcome
MACE 70 (16.38) 169 (24.11) —— 0.68 (0.52-0.90) 0.007
Secondary outcomes
All-cause mortality 476 (109.95) 948 (132.04) 4 0.83(0.74-0.93) <0.001
Cardiovascular death 28 (6.47) 54 (7.52) b——— 0.86(0.54-1.35) 0.51
AMI 23(5.33) 73(10.28) +——— 0.52 (0.33-0.83) 0.006
Stroke 32(7.46) 79 (11.15) —— 0.61(0.45-1.01) 0.059
Safety outcome
Ventricular dysrhythmiaor 31 (7.17) 55 (7.67) p————tp—i 0.93(0.60-1.44) 0.746
sudden cardiac death
Negative control outcome
Hip fracture hospitalisation 27 (6.31) 53 (7.46) ——— 0.85(0.54-1.35) 0.496
01 1

Guo et al, Eur RespirJ (2025), 65(3):2401574




Novel Targets for BE



The CFTR potentiator icenticaftor for treatment of o
bronchiectasis: an international phase 2, double-blind, N=42 (early termination d/t COVID and sponsor)
randomized placebo-controlled trial BE with at least one sputum pathogenic bacteria

Wei-Jie Guan'?, Charles S. Haworth?, Harm A.W.M. Tiddens**¢, Michael R. Loebinger™#, Adam T. Hill®, Prima ry en d po int: bacterial load
Oriol Sibila'®'*2, Felix C. Ringshausen**!"'>, Bridget D. Stuart’®, Yingying Wang'’, J. Stuart Elborn*,
Nan-Shan Zhong'?, James D. Chalmers!®2%*

A Post-treatment  Safety C

SOl follow-up Changes from baseline in the primary endpoint at different time points (PD analysis set)

Icenticaftor 300mg b.i.d > | Icenticaftor group ‘ Placebo group | Treatment difference
Randomization Timepoints M SE  LSM  SE LM SE  80%Cl

l : ¢ Week 4 0.23 0.32 0.42 0.30 -0.29 0.36 -0.76,0.17
Up to 6 weeks 1day
(Up to 3 days) Week 8 043 0.34 0.39 0.32 0.04 0.38 -0.46,0.54

Week 12 0.10 0.39 0.49 0.34 -0.39 0.45 -0.98,0.20
Day -1 Day 1 Day14 Day28 DayS6 Day84 Day91 Day 114

B D Study end points at baseline and day 84 (PD analysis set)
! leenticaftor group (N=21) | Placebo group (N=21)
Variable Baselne Day 84 Dference Baseline Day 84 Oference
Logarithic (CFU/mi) of PPM
& - No. 13 13 13 19 19 19
116 patlents underwent sCreen'ng Mean (S0) 6.74(1.03) 6.55 (1.66) 0.19 (1.46) 6.75(1.68) 7.09(1.15) 0.34 (1.65)
[ " 74 patients failed screening No. 13 1 13 2 2 2
74 did not meet inclusion criteria Mean (50) S698(1436)  SIBI(1541)  235(946) SI78(1493)  6130(1130)  352(11.98)
v Fibrinogen concentration (/1)
42 patients underwent randomization By 8 o 1 2 o u
— Mean (S0) 453 (058) 433 (0.75) 0.19 (0.63) 4385 (0.68) 4anon) 0.13 (0.48)
/’ \;\,\ = Rescue medication use (pufhs)*
- \ No. 16 16 16 20 20 20
- e . S = Mean (S0) 1.41 (3.06) 1.04(2.32) 067 (1.07) 0.35(0.63) 0.49 (1.09) 0.14 (0.90)
21 patients in icenticaftor group 21 patients in placebo group =
A
= | No. 17 17 17 19 19 19
1 patient dropped out 0 patient dropped ou Mean ($0) 187 (0.76) 1.92(082) 005 (0.17) 2.01(0.62) 2.03 (0.63) 0.02(0.13)
1 had adverse events e
v v No. 17 7 17 19 19 19
20 patients completed the trial 21 patients completed the trial Niawn (30} 25096} (58] 5295 109 i) 155002 10,06 5| [[SE2.01 089 5] S 004 90) 1 [E000 f02)
FEV/FVE (%)
No. 17 17 17 19 15 19
Mean (S0) 63.1(14.0) 646(13.7) 15(29) 675(10.3) 62.2(8.7) 03(36)

WIJ Guan et al, Am J Respir Crit Care Med (2026), 212(6):1343



Safety and antimicrobial efficacy of CSL787, a novel o
nebulized 1gG therapy, in patients with bronchiectasis:| N=22, 1 dose of nebulization/day for 14days
results from a randomized phase 1 trial BE with at least one sputum pathogenic bacteria
Damian G. Downey"”, Ilka Schulze?, Andreas Eich*”, Dave Singh**", Michael Larbig¢, Oliver Vit¢, Prima ry outcome: treatment-emerge adverse event

Laurent B. Nicolas’, Sanjay H. Chotirmall®>*“, James D. Chalmers:®:1.*©

CSL787 = polyclonal IgG from healthy donor plasma = formulated for inhalation

A B Group
—— CSL787 0.3 mg/kg ~—@— CSL787 1.0 mg/kg
Randomized
—9— CSL78760mgkg  —k— Placebo
cSsL787 csL787 cSL787 Placebo 1
0.3 mg/kg 1.0 mg/kg 6.0 mg/kg n=6 1
n=6 n=6 n=6 2 4
[ d > 7
MoA
. csL787 csL787 csL787 Placebo S
- - 0.3 mg/kg 1.0 mg/kg 6.0 mg/kg n=6 (100%) P~
Opsono-phagocytosis E
. . N6 (100%) n*6 (100%) n=6 (100%) 2 .§
- Neuralization 23
~ = = T g S
- Immunomodulation oD betjAe
CSL787 CcsL787 CsL787 Placebo g 12 8 141516 17 21
0.3 mg/kg 1.0 mg/kg 6.0 mg/kg n=6 (100%) 3 Trial day
n=5 (83.3%) NS (83.3%) n=6 (100%) 3
Group . .
Group 9
—m— CSL78703mgkg  —@— CSL787 1.0 mg/eg g g
C B csL7870.3mg/kg B csL787 1.0mg/kg D CSL7876.0 mg/kg Ptascis P h a S e 2 I S O n 0 I n

Il CsL787 6.0mg/kg B Plocebo

7 399
>5 301 -gé 2.41
SE 25 - £4
g s 181
2 2 20 2% 124
§2 184 M ES
: 2 1 0.61
§3 10 $3 o
éﬁ 0.5 1 0.14 £s -
<2 00 1l =t §2 06
w0 ae 1.24
§a s 83
=
3 -1.0 4 So -1.81
8% 15 § % -2.44
i Rl -1.31 £ ~
3 201 -1.65 3 -3.04
gE 254 g1 8 15 21
= .3.0 J g Trial day

DG Downey et al, Am J Respir Crit Care Med (2026), 212(7):1643



Targeting Pseudomonas

Gremubamab Structure |

é}

Psl

B specific
l l CDRs

Mechanism of Action I peee

Pseudomonas
aeruginosa |
membrane

15, 0 i, 5 5 65 ) (08 Y 0 0 0 G5 (V5 5 £

Host
membrane .,

T3SS effector proteins ®

1133 T G ¢ i )

Type 111
Secretion

System
(T3SS)

Biofilm Formation

T3SS Effector Proteins

Host Immune Response

lung >
epithelium FN < L
(2] v @ @ v &

Psl combines with nucleic acids,
lipids, proteins, and other
polysaccharides to form a

protective biofilm that evade
immune cells and block access of
antiobiotics

&
’\

@ ® ®e

T3SS effector proteins (ExoS,
ExoT, Exo U and ExoY) are key
virulence factors that can alter
immune recognition receptors,
inhibit phagocytosis and induce

host cell apoptosis

5

a # ® ® °
' % s o

Chronic infection promotes immune cell
recruitment: neutrophils for NET
production, macrophages for
phagocytosis, T cells, and release of
cytokines. A strong inflammatory
response causes cell death and tissue
damage

Impact of Pseudomonas Infection on the Bronchi

e increased mucus S
i1 ‘ i & damaged cilia Inflammation : e g
: 5 Infection I———
e S X ” chronic inflammation \ a “

Tissue

( Damage

Gremubamab

N
Y/

Gremubamab = AZD0292 (longer half life)

Phase | (NCT06311760)

N=32 ; placebo vs 100,300,1000,2000mg of AZD0292

No fetal/severe TEAEs

(slightly higher TEAEs in high dose groups; skin problems)

=>» Phase 2 is ongoing

Am J Respir Crit Care Med (2026), 212(S1):5S967



Mucoactive agents



Hypertonic Saline or Carbocisteine in Bronchiectasis

J.M. Bradley,! B. O’'Neill,2 D.F. McAuley,! ).D. Chalmers,* A. De Soyza,* A.T. Hill,>¢ M. Carroll,” M.R. Loebinger,?* J. Duckers,*
M. Clarke,"*2 R.H. McLeese," K. Ferguson,*"> A. Jackson,** C. Campbell,*> C. McDowell,"2 A. Agus,*? J. Norrie,'!
F. Copeland,’® D.G. Downey,*** R. Convery,"” M. Kelly,"* W. Flight,’® N.P. Talbot,'® ].R. Hurst,"® J. Steer,”® M. Anwar,”
M. Shahidi,” T. Gatheral,” M. Etumi,* A.L. Sullivan,”® A.A. lonescu,” V. Patil,”” M. Bhattacharya,? S. Caskey,” D. Cosgrove,"
C. Hagan,"” A. Shoemark,* T. McManus,” G. Davies,* and J.S. Elborn,* for the CLEAR Investigator Team*

Qutcome

Primary outcome: no. of pulmonary
exacerbations over 52 wk

Secondary outcomes

Health-related quality-of-life measuresz:
QoL-B respiratory symptoms

SGRQ total score

EQ-5D-5L utility index

EQ-VAS score

No. of days from randomization to
next pulmonary exacerbationf

No. of days of antibiotic treatment
for exacerbations over 52 wk9|

Change in lung function from base-

line|

FEV, — liters

FEV, — % of predicted

FVC — liters

FEF,, .z score

HTS
(N=126)

No HTS
(N=141)

mean (95% Cl)

0.76 (0.58 to 0.95)

59.8 (57.0to 62.6)
42.5 (39.9 to 45.0)
0.73 (0.68 to 0.78)
70.9 (68.0 to 73.8)

256.5 (229.4 to 283.6)

18.9 (13.3 to 24.6)

-0.01 (-0.10 to 0.08)

1.6 (-1.9t0 5.2)

-0.0 (-0.11 t0 0.11)

1.3 (-3.0t0 0.3)

0.98 (0.78 to 1.19)

60.5 (57.9 to 63.1)
42.7 (40.4 to 45.1)
0.72 (0.67 t0 0.77)
68.4 (65.6 to 71.1)

239.2 (214.7 to 263.7)

21.7 (15.5 to 27.8)

-0.02 (~0.10 to 0.06)
0.0 (-3.1t0 3.1)
-0.06 (~0.16 to 0.03)
0.4 (-1.9 to 1.0)

Mean Difference

or Hazard Ratio,

HTS vs. No HTS
(95% CI)

-0.25 (-0.57 to 0.07)

-0.7 (-4.6t0 3.1)
-03 (-3.8t03.2)
0.01 (~0.06 to 0.08)
2.6 (-1.5t0 6.7)
0.80 (0.56 to 1.14)

-0.14 (-0.5t0 0.3)

0.01 (-0.1t0 0.1)
1.6 (-3.1to 6.4)
0.06 (~0.08 to 0.2)
-0.9 (-3.2t0 1.4)

Carbocisteine
(N=129)

CLEAR trial

N=288

52wks, Hypertonic saline/Carbocisteine 2x2 factorial
Primary outcome: # of exacerbations

No Carbocisteine
(N=138)

mean (95% Cl)

0.86 (0.66 to 1.06)

60.0 (57.2 to 62.8)
42.8 (40.2 to 45.3)
0.75 (0.70 to 0.80)
71.2 (68.3 to 74.1)
244.8 (219.2 to 270.4)

19.6 (13.8 to 25.3)

-0.003 (~0.09 to 0.09)
1.6 (-1.9t05.1)
-0.02 (-0.13 to 0.08)
-0.6 (2.3 to 1.0)

0.90 (0.70 to 1.09)

60.3 (57.7 to 62.9)
42.5 (40.1 to 44.9)
0.70 (0.65 to 0.75)
68.1 (65.4 to 70.9)

249.8 (224.0 to 275.6)

21.2 (15.1t0 27.2)

-0.03 (-0.12 to 0.05)
-0.05 (-3.2t0 3.1)
~0.05 (-0.15 to 0.05)
-1.0 (2.5 t0 0.5)

Mean Difference
or Hazard Ratio,
Carbocisteine vs.
No Carbocisteine
(95% Cl)

~0.04 (-0.36 to 0.28)

-0.3 (-4.2t03.5)
0.3 (-3.2t03.8)
0.05 (~0.02 to 0.13)
3.1(-1.1t07.2)
1.17 (0.83 to 1.67)

-0.08 (-0.5 to0 0.3)

0.03 (~0.09 to 0.2)
1.7 (-3.2t0 6.5)
0.02 (-0.1t0 0.2)
0.4 (-1.9t02.7)

No significant difference
Effect of standard care ?

JM Bradley et al, N Engl J Med (2025) 393:1565



Hypertonic Saline or Carbocisteine in Bronchiectasis CLEAR trial

J.M. Bradley,! B. O'Neill,? D.F. McAuley,! ).D. Chalmers,? A. De Soyza,* A.T. Hill,*¢ M. Carroll,” M.R. Loebinger,?? ). Duckers,*
M. Clarke,"*2 R.H. McLeese,” K. Ferguson,'*** A. Jackson,'? C. Campbell,’? C. McDowell,** A. Agus,*? J. Norrie,"* 52Wk3 Of stan d a rd care

F. Copeland,' D.G. Downey,** R. Convery,” M. Kelly,"* W. Flight,'® N.P. Talbot,'® J.R. Hurst,"? J. Steer,? M. Anwar,? . . . . .
M. Shahidi,” T. Gatheral, M. Etumi,** A.L. Sullivan,”® A.A. lonescu,” V. Patil,” M. Bhattacharya,” S. Caskey,” D. Cosgrove,” + Hypel‘tonIC sa ll ne/Ca rbOCIStelne 2X2 faCtorlal

C. Hagan,"” A. Shoemark,® T. McManus," G. Davies,* and J.S. Elborn,’ for the CLEAR Investigator Team®* Prl ma ry outcome: # 01: exace rbati ons
Risk Ratio,
Risk Ratio, Carbocisteine vs.
HTS No HTS HTS vs. No HTS Carbocisteine No Carbocisteine No Carbocisteine
Event (N=146) (N=142) (95% ClI) (N=144) (N=144) (95% CI)
no. of no. with no. of no. with no. of no. with no. of no. with
events event (%) events event (%) events event (%) events event (%)
Primary outcome: serious 17 16 (11) 22 19 (13) 0.8 (0.4-1.5)* 24 20 (14) 15 15 (10) 1.3 (0.7-2.5)t
adverse events
Related to trial drug 1 1(1) 0 0 1 1(1) 0 0
Respiratory, thoracic, and 1 1(1) 0 0 1 1(1) 0 0
mediastinal disorders
Unexpected reaction related 0 0 0 0 0 0 0 0
to HTS or carbociste-
Secondary outcome: adverse 274 100 (68) 238 94 (66) 1.0 (0.9-1.2)§ 284 103 (72) 228 91 (63) 1.1 (1.0-1.3)9 H |gh er adverse events
events .
Related to HTS or carbocis- 69 43 (29) 22 15 (11) 63 40 (28) 28 18 (12) (n 0 d Iffe re nt SAE)
teined
Eye disorders 3 2 (1) 0 0 g 2(1) 0 0
Gastrointestinal disorders 24 17 (12) 14 11 (8) 32 23 (16) 6 5(3)
General 2 2 (1) 1 1(1) 2 2 (1) 1 1(1)
Infections and infestations 1 1(1) 0 0 0 0 1 1(1)
Nervous system disorders 2 2 (1) 1 1(1) 3 3(2) 0 0
Respiratory, thoracic, and 35 27 (18) 3 1(1) 18 15 (10) 20 13 (9)
mediastinal disorders
Skin and subcutaneous tis- 1 1(1) 3 32 4 4 (3) 0 0

sue disorders

Vascular disorders 1 1 (1) 0 0 1 11(1) 0 0




Risk of Acute Exacerbations



Frequent Exacerbator Phenotype in BE

Previous definition >= 3 exacerbations

Total exacerbations in prior year -3

>

Total exacerbations in prior year

24 exacerbations -

3 exacerbations 4

2 exacerbations 1

1 exacerbation 4

0 exacerbations 1

Exacerbations

22 including 1 severe
=2 non-severe 4

1 severe 1

1 non-severe 1

04

IRR (95% CI)

- Adjusted Unadjusted

Exacerbations

— =

_;._..______________

2 3
IRR (95% CI)

- Adjusted Unadjusted

N=19,324 in EMBARC

No ceiling

Prior severe
-> next severe

O Sibila et al, Am J Respir Crit Care Med (2026)



Symptoms Predicting Acute Exacerbations
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B2- : i
3 . >60-70 e
O o i v
g 19 ‘ >70-80 i .
) . -
—= [ >80-90 '?
] 0 - '
- ® >90-100
T T T # T T T 1
0 1 2 4 0 1 2 3 4 5
RR (95% CI) RR (95% CI)
Number of exacerbations in the previous year
0 1 2 3 4

-40 points below mean
-30 points below mean
-20 points below mean
-10 points below mean
Mean score

10 points above mean
20 points above mean
30 points above mean

40 points above mean

171 (1.54-1-88)
1.55 (1-41-1.70)
141 (1-29-1:54)
129 (1-18-1-40)
117 (1-07-1-27)
1.06 (0-98-1-15)
0-97 (0-88-1-05)
0-88 (0-80-0-96)
0-80 (0-72-0-88)

1-89 (1.71-2-07)
172 (1-57-1-87)

156 (1-44-1-69)
142 (1-31-1-54)

129 (1-19-1:39)
118 (1-09-1-27)
1.07 (0-98-1-16)
0-97 (0-89-1-06)
0-89 (0-80-0-97)

2:09 (1:91-2:28)
1-90 (1.75-2-06)
173 (1-60-1-86)
1.57 (1-46-1-69)
1-43 (1:33-1-54)
130 (1-21-1-40)
118 (1-09-1-28)
1.08 (0-99-1-17)
0-98 (0-89-1-07)

2:32 (2:12-251)

211 (1-94-2-27)
1-92 (1.78-2-05)
174 (1-62-1-86)
1.58 (1-48-1-69)
1-44 (134-1-54)
131 (1-21-1-41)

119 (1-10-1-29)
1.08 (0-99-1-18)

256 (236-277)
2:33(2:16-2:50)
212 (1-97-2:26)
1-93 (1-80-2-05)
1.75 (1-64-1.87)
1.59 (1-49-1-70)
1.45 (1.34-156)
132 (1-21-1-43)
120 (1-09-1-31)

N=9,466 in EMBARC

Each 10-point fall in QoL-B
- 10% higher exacerbation rate

Prior O/yr + severe Sx = 1.55/yr
Prior 3/yr + average Sx = 1.58/yr

O Sibila et al, Lancet Respir Med (2025) 13:911



Endotypes



Clinical, molecular and microbial characterisation of
the eosinophilic endotype of bronchiectasis: data
from the EMBARC-BRIDGE study

Jennifer Pollock," Jeffrey T J Huang,' Morven Shuttleworth,' Merete B Long,’
Hollian Richardson," Daniela Alferes de Lima," Elena Kuzmanova,' Clare Clarke,'
Michal Shteinberg @ ,** Stefano Aliberti,*> Charles Haworth,®

Sanjay Haresh Chotirmall @ ,”® Eva Polverino,’ Pieter C Goeminne, '

Michael Loebinger,'"'* Natalie Lorent,""* Felix C Ringshausen @ ," Oriol Sibila, "
Eva Rodriguez-Suarez,'” Christopher McCrae,'® Amelia Shoemark @ '

James D Chalmers @ ™'°

blood Eos ~ sputum Eos: weak correlation (r = 0.33)

Eosinophilic BE (BEC > 300 cells/uL) =20~30%
Higher BEC ~ eosinophilic endotype of BE?
Eosinophilic protein profiles from sputum (N=180)
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J Pollock et al, Thorax (2026) 81:642



Upper-Airway Microbiome, Mucociliary Function, and Clinical

Outcomes in Bronchiectasis _
Data from the EMBARC-BRIDGE Study Nasopharyngeal swabs (N=344)

Hayoung Choi', Hollian Richardson?, Chandani Hennayake?, Morven Shuttleworth?, Erin Cant?, Mathieu Bottier®, -M |Cr0b|0me, mucocilia ry function
Arietta Spinou*, Kara Robertson?, Merete B. Long?, Anthony De Soyza®, Felix C. Ringshausen®?, Pieter Goeminne®,
Natalie Lorent™'°, Charles Haworth'!, Josje Altenburg'?, Michael R. Loebinger'®, Daniela Alferes de Lima Headley?,
Alison J. Dicker'®, Francesco Blasi'®'6, Michal Shteinberg'”'®, Stefano Aliberti'®2°, Eva Polverino®', Oriol Sibila®?,
Amelia Shoemark?, and James D. Chalmers?

Pseuomonas in nasal swab (>0%) - Pseudomonas in sputum 25.8%

No Pseudomonas in nasal swab - Pseudomonas in sputum 10.0%
Exacerbation Severe Exacerbation
Group IRR (95% CI) P Value IRR (95% CI) P Value
No dysbiosis 1.0 (Reference) 1.0 (Reference)
Dysbiosis 1.36 (0.90-2.05) 0.14 3.16 (1.14-8.78) 0.027

Definition of abbreviation: IRR = incident rate ratio.
Dysbiosis was defined as a relative abundance of pathogenic taxa >10%, including Pseudomonas, Haemophilus, and Staphylococcus.

Worse symptoms
Higher epithelial disruption in dysbiosis group

H Choi et al, Am J Respir Crit Care Med (2025) 211(12):2296



Summary

* DPP-1 inhibitors: brensocatib, flensocatib, BI1291583 + Macrolide
* Novel targets: icenticaftor, CSL787, AZD0292

* Mucoactive agents: hypertonic saline vs carbocysteine

* Risk of acute exacerbations: severity of AE, symptoms

* Endotypes: sputum Eos proteins, upper-airway microbiome
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