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lr,» Reported LTx for (chronic) lung diseases

L TRANSPLANT

Adult Lung Transplants, 1992-2023
Number of Transplants by Year and Location
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-»;;’l/}» f’@ Reported LTx for (chronic) lung diseases 32

Pediatric Lung Transplants, 1992-2023
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Reported LTx for (chronic) lung diseases
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Lung Transplants by Diagnosis, 1992-2024
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Leuven lung transplant indications |
1991-2024 (n=1500) roAvaPLA

59 (4%)

redo-lung

4

® OBSTRUCTIVE DISORDERS ® VASCULAR = CF
Emphysema/COPD PAH
LAM Congenital heart disease
Bronchiolitis PVOD
BOS PCH
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LTx: long-term outcome
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Kaplan-Meier Freedom from Death/Retransplant
by Age Group and Organ
(Deceased Donor Transplants: January 1992 — June 2017)

=Adult Heart (N = 97,140) —Pediatric Heart (N = 11,909)
=—Adult Lung (N = 60,680) —Pediatric Lung (N = 2,052)

100

Median time to death/retransplant by group:
1 - Adult Heart = 11.3 years

- Pediatric Heart = 14.2 years
*************************************************************************************************************** - Adult Lung = 5.8 years

- Pediatric Lung = 4.6 years
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I 75} Survival by Diagnosis, Conditional on Survival to Year 1
Adult Lung Transplants AL
(Transplants: January 1992 — June 2017)

100
==A1ATD (N=2,545) ==CF (N=7,620)
——COPD (N=15,371) —IIP (N=11,455)
——ILD-not IIP (N=2,515)  ——IPAH (N=1,357)
75 AILII pairwise comparisons were significant
dt p < 0.05 except A1ATD vs. ILD-non IIP,
Q CF vs. IPAH, and COPD vs. IIP.
e 1 1
— |
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I . gl -
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| |
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Long-term morbidities/complications (< 5 years post-LTx)
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(Chronic)
Rejection
(CLAD)
50% Cardio-Vascular
Infections Disease

30%

_A0%

Based on ISHLT Registry data. Courtesy of Vos R.



Spectrum of (chronic) lung disease post-LTx
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Obstructive Restrictive
( cHRoNic ) UNDLHNED
LUNG BRONCHIOLITIS CLAD

ALLOGRAFT OBLITERANS RESTRICTIVE

DYSFUNCTION SYNDROME ALLOGRAFT
\ (CLAD) SYNDROME
ABNORMAL
INFECTIONS PHYSIOLOGY DISEASE
NON-CLAD
ALLOGRAFT BRONCHIAL CARDIOVASCULAR
DYSFUNCTION ANASTOMOTIC DISEASE
DISEASE \ !
=
AGEING? NEUROMUSCULAR
MALIGNANCY OR THORACIC DISEASE
DISEASE RECURRENCE

OBESITY
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| /8 CLAD: a very prevalent complication
i Adult Lung Transplants

Conditional on Survival to 14 days (Transplants: January 1995 — June 2017)
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Patients diagnosed with CLAD (%)

100+

n
o
1 | !
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Chronic rejection/CLAD prevalence in Leuven

TRANSPLANT

(2010-2021, n=727)

=30% or 6%/yr !
(vs. 50% ISHLT)

Time post-LTx (years)
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% of Deaths
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lrf Leading Causes of Death in Adult Lung Transplants

(Deaths: January 1995 — June 2018)

-+-0B/BOS —
=+=Graft Failure
=+=Malignancy (non-Lymphoma/PTLD)

>30%!

A\

=30%!

=18%!

0-30 Days 31 Days-1 >1 Year-3 >3 Years -5 >5 Years - >10 Years

(N=3,361)

Year Years Years 10 Years (N=2,364)
(N=6,489) (N=6,775) (N=4,177) (N=5,404)
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. . Functional
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Time after lung transplantation

“Chronic Lung Allograft Dysfunction” (CLAD)
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Radiological

Airtrapping, Parenchymal opacities,

Bronchiectasis Pleural thickening

From Bos S, et al. Lancet Respir Med. 2022.



Functional
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Time after lung transplantation

“Chronic Lung Allograft Dysfunction” (CLAD)

LEUVEN LUNG
TRANSPLANT

Stair Step Decline

]
o
Pre-LTx 6mos 1y 2y 3y 4y Sy
Time after LTx

o The Cliff Effect
250
20 A/H./
150
100
050
0m

Pre-LTx 6mos 1y 2y

Time after LTx

Long, Slow Decline

2
200
150
1.00

Pre-LTx 6mos 1y 2y 3y ay 5y

Time after LTx

Bos S, et al. CRC. 20225
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"CLAD™:
Clinical Syndrome and Phenotypes

CLAD

\

Bronchiolitis obliterans syndrome
BOS

Restrictive allograft syndrome
RAS

Inflammation and fibrosis of airways Inflammation and fibrosis of parenchyma

LEUVEN LUNG
TRANSPLANT

Adapted from Bos S, et al. Lancet Respir Med. 2022.



I (6 2019 ISHLT consensus definition

Umbrella term:  Chronic Lung Allograft Dysfunction (without clear other cause)
CLAD

Clinical phenotype:

Bronchiolitis Obliterans Syndrome Restrictive Allograft Syndrome\ Undefined
BOS RAS 9BSTR
OPACITIES
PFT: OBSTRUCTIVE* RESTRICTIVE**
i NO OPACITIES ES*** OPACITIES -lMIXED
CT Imaging: NO OPACITIES
Histopathology/ , > ) )
Molecular Biomarkers: .
Conditions: *Obstruction: FEV1/FVC <0.7 **Restriction: TLC decline 210% from baseline

***Opacities: parenchymal opacities and/or increasing pleural thickening consistent with

a diagnosis of pulmonary and/or pleural fibrosis
Verleden GM, et al. J Heart Lung Transplant. 2019



CLAD Anno 2025
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Non-CLAD causes of

pulmonary function
BOS decline

(70%) Allograft-related

- Persistent acute rejection
- ARAD
Mixed - Infection
(<10%) Undefined - Anastomotic stricture
- Disease recurrence
RAS Extra-allograft-related
(20-30%) - Pleural disease

- Diaphragm dysfunction

- Native lung hyperinflation
- BMl related
- other causes

Past Since 2019

2025:
Diagnostics: biomarkers missing
Therapeutics: targeted therapies missing
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Clinical Approach of (suspected) CLAD?
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(Acute)ung Allograft Dysfunction(ALAD)
210% decline in FEV1 £ FVC from baseline

Non CLAD causes

'

/ Possible

LAD: <3 weeks
e in FEV1 £ FVC

acute infection, acute cellular

Investiga

220% decl

T
and trea
v

4= Perform Investigations —]p| rejection, acute antibody mediated
rejection, main airway stenosis,
extra-pulmonary factors*
1 Normalisation or stabilization e

FEV1 = FVC >80% of baseline

220% declipe in FEV1 £ FVC

Probable CLAD} >3 weeks-3 months
Assign provisi

al CLAD phenotype

Investigate
k and treat

1.“Exclude other causes”

Investiga

t
and trea

Definite,
220%d

LAD:>3 months
line in FEV1 + FVC

Confirm definite CLAD Phenotype,
based on Spirometry, TLC and CT

\/

2. “Document chronicity”
(persistent decline)

3.“Establish phenotype”

|

| P

BOS Mixed RAS UNDEFINED

: ; ! :

4. “Establish stage” (disease severity)

5' “EVOIUtion: reassess type/Stage” Adapted from Verleden GM, et al. JHLT. 2019



RAS
FEV1/FVC 20.7

+

TLC <90% of baseline*
+

ﬁersistent opacities\

|,7. A Definite CLAD: establishing the phenotype
M BOS Mixed
PFT FEV1/FVC <0.7 FEV1/FVC <0.7
+ +
TLC >90% of baseline*) | TLC <90% of baseline*
+ +
mo opacities: \ ﬁrsistent opacities:\
\
C_T**

& /

|\ Z4

!
N

* Baseline TLC = TLC at 3 and 6 months post-transplant
** Baseline CT =(HR)CT at 6 months post-transplant (in/expir. sections)
Adapted from Verleden GM, et al. JHLT. 2019
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lr,» CLAD Severity Staging and Progression

/|
Current FEV1 (L) vs. baseline (Av. 2 best, 2 3wks interval)
100 % : —-- g baseline
80 % IEEE—— s e et el L
65 2 O Y = B = i v T I R ==y =y
% e e LT s
50 % e ONLSS0% i
156 Ll % CLAD 4
CLAD progression” PRy

35%

“CLAD BOS Stage 4”

OME0E ONDRNME DR WM OMORIDIT MDA 0 0L0N0G 0RO ONOMI0 0N MO

0%
“CLAD Progression” (definition not yet established!) =

v' FEV1 decline to more severe CLAD stage (CLAD1>2>3>4) (may be >15% decline)

or
v FEV1 (= FVC) decline of >10% ?
v or? (i.e. new infiltrates? BOS -> RAS? Oxygen need? Symptoms/ PROMS? ...)
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Why does phenotyping matter?
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Post-CLAD graft survival in Leuven
(2010-2022, n=252/918, 27.5%)

Kaplain-Meier
p<0.0001

5.8
years

Post-CLAD graft survival (%)

_

——

BOS at onset (n=172)
Mixed at onset (n=18)
RAS at onset (n=62)

Post-CLAD onset survival = 2.3y !

O— T 71 T T T T 1
o 1 2 3 4 5 6 7

Time post-CLAD (years)

o —

10

11

Beeckmans H, Zajacova A, et al. CLAD phenotype determines post-CLAD outcome: a contemporary single center analysis.
Eur Respir J. 2024 ;64(Suppl 68):PA591. doi:10.1183/13993003.congress-2024.PA591.



Probability of patient survival after the

onset of chronic graft dysfunction

Importance of CLAD phenotypes?

: Toronto
1.0
084 §
064 L BOS (PFT)
0.4 ok TRy
0.2 E RAS (PFT) .............
0 : ; : .
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Time after chronic graft dysfunction onset (days)
Leuven
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1 ——. Rl
08 5
& Log Rank p<0.0001
4
Tol |
2 1
& I
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: l
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02 . Ml
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s iy
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BOS atrisk 151 w 54 « 2% ” 10 8 7 3 1
R-CLAD atrisk g5 :z 9 3 2 0

T
0
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365 730 1095 1460 1825 2190 2555 2920 3285 3650

Survival Days after the Onset of Chronic Lung Allograft Dysfunction

CLAD/RAS is more deadly than most lung cancers

pap=m

]
1
"E:-- BOS (PFT)
FLE -
p bk
- ! " ol
204 = RAS(PFT) {__ ...
n :I L] L] Ll L] L] L] Ll L] L}
0 12 24 38 4 6 72 B4 98 108 120
Time to death (months)

Fraction

Hannover

1.00+

BOS (CT)

0.754
R P S AN '
0.25+ E restrictive CLAD (CT)
0.00 - T T T T
0 365 730 1095 1460 1825

Survival after CLAD onset, days

Sato, etal. JHLT, 2011. Verleden, et al. Transplantation, 2011. Todd, et al. AJRCCM, 2014. Dettmer, et al. Eur J Radiol, 2017.
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Hazard

Injury

Management

CLAD Etiology ?
‘Multiple hits’'—Theory

No Graft Loss Graft Loss

! !

T Time Period
X m—
surgical | infection Alloimmunity | AUt A toimmunity | | Chronic Failure
il Trauma | Inflammation Rejection Rejection
| \ 7 ! . ! _ ] I
Ab depletion (22) | [ Organstorage | | HLA matching Ab depletion (2?] [ p0 Ry
VIG/ Improved Ab depletion e/ Irreversible damage
Rituximab Post-surgical vie/ Rituximab
Care Rituximab IL-17 directed Rx

‘Multiple Hits’

Adapted from Angaswamy, et al. Hum Immunol. 2013.



'f;' 0 CLAD: dynamic multi-modal process

i\ ke
Lung Allograft ‘Health’ Injuries/Treatable Traits
Non-CLAD Pre-CLAD CLAD/CR
\ 'BOS  Mixed RAS

Inflammation (allarmins, cyto/chemokines)

Innate cellular immune response

Adaptive cellular/humoral response

Remodeling & Fibrosis

—
Severity of lung allograft disease

Beeckmans H, et al. Clin Chest Med. 2023



Antigen processing and presentation

“\ B —death  oawes

‘—-—vv"us“ PAMPs oS- 1. e,
o .

Complex immune activation

Inflammatory mediators in CLAD

ident immune cells
e.g., BALT, interstitial APC

Chemokines + receptors

cCL-2,-3,-5
ular components E 12, -10
roteins, cfONA)

Migration from the
circulation into the
allograft

Allo-antigens
Migration from the allograft
into the circulation and
lymph nodes

Chemotaxis

@ Uricackd @ Hudcel

® Hyaluronan “

Sterlecell @ ONA @ 1P y
Neutrophil  NKcell Macrophage ILC

Activation of pattern recognition
Bacteria, fungi receptors (TLR, NLR, RAGE)

Recipient

L1, IL6, TNF-a MHC
Loss of tight \
3 junction integrity g
. K\ Further cytokine release
p ; . 1L, 112, IL6, IL8, IL-12,
c)\ \ / Recipient APC Recipient T-cell . k)
G 6 d Complement activation <
6 ( CLASSICAL o i o T-cell expansion and polarisation
O * PATHWAY ®
via antigen-Ab . Co— . Granzymes, perforin, granulysin
‘ complexes € 3 | ‘ = ) * target cell apoptos 5
Activation of macrophages
LECTIN - 1 ———» Activation of Fas/ Fas ligand
‘\O PATHWAY ° 1 y’ IFN-y, TNF-t, IL-2, IL-12
via
MBL-MASP ot [ IL-10, suppression of Th1/Th17
b complexes o \ _( B S —> |L4,IL6, IL-13, fibroproliferation
ALTERNATIVE
et o 4
PATHWAY smpicsion > F N TGF-B+IL-6 1L-17, autoimmunity
via looo @ * Fibroproliferation
—_J6r.
C3 hydrolysis ’\‘
\ TGF-B, IL-10
* Graft protection
ADCC by NK cells d dent memory Tcells  v3 T-cells

&

Anti-HLA Ab

2 @

<2 NK cells express CD16 Fc
Fou receptors and can therefore

attack the graft by ADCC

Most B-cells differentiate into plasma cells which Exosome shedding from allograft cells
secrete a large amount of Ab, with high affinity to

4. 4 7~ —— theallograft due to stimulation by T-cells -
°
A

Activate complement S x
L d
Exosomes containing HLA and lung-self
antigens, MHC class i, adhesion and
costimulatory molecules, transcription
factors, 20S proteasome

S

_.. T-cell apoptosis
\ Abrmedia(ed monocyte activation
%

Lymphoid neogenesis
Lymphoid follicle
formation

&

Non-HLAAb Self-antigen Ab

Effector function}

DSA

NK cells supression
Cytokxne production}
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Bos S, et al. Eur Respir Rev. 2022.



| /8 CLAD: pathologic changes
/| In the secondary pulmonary lobulus
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interlobular
septum

interlobular
bloodvessel

Distribution of
pulmonary lobules

intralobular
interstitium

Patchy - heterogeneous -
temporal variance -
all compartements affected

Adapted from Zhao D, et al. Authorea. June 08, 202




Inflammatory-induced changes
In the secondary pulmonary lobulus

LEUVEN LUNG
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Macrophage |ead|ng to fibrosis
activation
Fibrocytes

“ Fibroblast Extracellular
// activation matrix deposition

- E
Myofibroblast
differentation

Bronchovoscular bundle

Compartment

| TGF-B

® 0o e . EMT

R BRONCHIOLAR

Bronchiole  Pulmonary artery

Secondary pulmonary lobule

BALT
v

& Arteriolitis H Vascular sclerosis ‘
Interstitial spoce &,
v & 0\;0 Capillary bed Capillaritis
Q\\\6\ \\Q\‘ and venules Venulms VASCULAR
Wf
. Copillary bed Alveoll
Alveoli
< Alveolitis DAD, O, AFOP, INTERSTITIAL
Terminal bronchiole Pleuitis AFE, NSIP PLEURAL

Respiratory bronchiole

Patchy - heterogeneous -
temporal variance -
s all compartements affected

Adapted from Beeckmans H, et al. Clin Chest Med. 2023.

» Interfobular septum

— Visceral pleura



Explant lung tissue

end-stage CLAD vs. Ctr = non-CLAD LTx

No CLAD BOS RAS

Preserved alveoli Non-proliferative airway Preserved alveoli Inflammatory OB Fibrotic parenchyma Preserved alveoli Inflammatory OB Fibrotic parenchyma

- 3 y e ¥ P 4 SR % e | £ DA

Z v % ~ | P EPATIR & :

o » ’ : 7 2 J [ CD68
& <y ¢ : 4 ) A % L] CD79
5 . " % X ] D
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E . 2 ;
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& «
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DCa
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Tier 1 cluster map




Lymphoid inflammation ~ fibrosis in CLAD lungs

Explant lung tissue
end-stage CLAD vs. Ctr = non-CLAD LTx

PARENCHYMA

I—

[ relatively preserved alveoli
[0 less ibrotic parenchyma
1l more fibrotic parenchyma

Total cells

Bcells

Macrophages vosom )

Eosinophils

Other leukocyte}

% [] Eosinophils

[ Other leukocytes
Epithelial cells

¢ W Endothelial cell

[ Nonsense clusters

)

Less fibrotic parenchyma - More fibrotic parenchyma

Preserved alveoli

BLOOD VESSELS

[T BV next to non-proliferative airway
[0 BV next to inflammatory 0B
1l BV next to fibrotic OB fibrotic airway

Total cells

Teells

Beells

Macrophages
Eosinophils

Other leukocytes

EMT1

[ Teels

I B cells

% [l Macrophages

[J Eosinophils

[ Other leukocytes
W tpithelial cells

B Endothelial cells

[ Nonsense clusters
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Bos S, et al. JHLT 2025.



i/ Linking phenotypes, fibrosis and molecular endotypes

LEUVEN LUNG
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Explant lung tissue RNAseq
(end-stage disease, BOS vs. RAS vs. non-CLAD LTx)

RAS wmild

| BOs

Legend:

LOQFConrparca 1o antrat

-5 0 5 10

* lRAS Moderate

T-helper 1 cells
T-helper 2 cells
Memory T-cells (CD4)
Naive T-cells (CD8) ||
Cytotoxic T—cells
Memory T-cells (CD8)
Regulatory T—cells

*

* *
HEE E
-.- .. . RAS Severe

B-cells i
Naive B-cells .
Plasma cells e
Memory B-cells ...
Class—switched memory B-cells %
Natural killer T-cells 7 .

l Cluster 1

.. l Cluster 2

RAS severe
Unsupervised cluster 1
Unsupervised cluster 2

=
B

s s JAK-STAT signaling

st ‘“. ***. regulation of receptor signaling pathway via JAK-STAT
s == 5 receptor signaling pathway via JAK-STAT

srmsmesms === positive regulation of receptor signaling pathway via JAK-STAT

Beeckmans H, et al. Presented at ERS 2022. In preparation.



Immune cell dynamics in CLAD:
pathway and cell-cell interaction discovery

SSRNAseq in 4 CLAD and 3 donor control lung samples

TdT (red)
Luminal ESLRGIEER))

CLAD T Cell-Epithelial Control
Cp, Interactome oW
%‘c'* * Tew cos’? Co,
c® r A " 7e
< > L
o & % S A
3 97 , " 2 . «_;
Q A '1 ":’ . " 3 G‘- ('," : %
5 § ¥/ | // \
¢ ]
i at * { = "I I 3
\ % | q; o \‘ I ’ - ®
» | 7 3 » | oxs
‘;?1,3: ) B.‘gz\\ {1 _b’». !
Basal

Activation of JAK-STAT signaling leads to upregulation of MHC-I in airway basal cells
and contributes to cytotoxic CD8+ T cell-mediated basal cell death in CLAD

Khatri Y, et al. JCInsight 2023



The molecular complexity of CLAD
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Picolevel Microlevel Macro/Mesolevel

1 severity

BLAD
Clinical and
radiologic

AMR

ABMR TCMR - AFOP, OP,
Clinical, nt
| Molecular Molecular biological DAD, NSIP
entity entity Pathologic ALAD/LAGF CLAD
iti Clinical and -
(MMDx) (MMDx] SN radiologic Clinical
Mixed syndrome

entity

rejection VIIXE : .
Molecular rejection biological
entity Hlstol'oglc . and - s
entity histologic
tit
- BOS
A
N B o \
"&cf?g\&« e&},\ -\9’?&9 .
v, c,\\ /{e %5,
Q Oflca\\ C4, pos /p f; 6&:‘,
7o Clq 5 .
R ) 264>
2 . y A
- - \‘, ) N
Days Weeks Months Years

Time @Vos R, Leuven



'f,’ Lung allograft injury: ‘multiple-hits theory’

g ‘JJ TRANSPLANT

“Preventable/Treatable Traits?”

A
[ \

Non-adherence, Suboptimal IS, HLA-sensitization/mismatch/DSA P. aerug, CMV, CARV, Asperg, GERD, PM10

Acute cellular Antibody-mediated Alloantigen-independent lung injury
rejection rejection
Y Y Y
Small airways Pleura, interlobular septum .
) . . Alveoli
(bronchovascular bundle) (inc. pulmonary veins, lymphatics)
Lymphocytic bronchiolitis, DAD, BOOP, AFOP
airway neutrophilia

! ] 1

BOS OB, vascular PPEF, IAFE, NSIP, others RAS

sclerosis

,CLAD’ = a” equa”y responSive tO treatment (?) Adapted from Sato M. Ann Transl Med 2020.




) Bronchiolitis Obliterans Syndrome (BOS)

|

p n_j { :%

| @ A% Al

/ \ \ Oblltera'tec':l b -
\ bronchioli

\

/ .| Airway epithelial cell <= Endothelial cell () Microvasculature
® Air pollution @7 Extracellular matrix w Myofibroblast
"23; Bacteria Fibroblast & Neutrophil
. Basalcell i\ Injury @ T-lymphocyte
@ B-lymphocyte @ Macrophage

Adapted from Verleden SE, et al. Am J Transplant. 2020;20(10):2644-2651 and BOS S, et al. CRC Press.2025.
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Al @?’ Restrictive Allograft Syndrome (RAS) 3%

% ¥ §
\ 7 Lo TRANSPLANT

/ reas of pleuro Alveoli “ :

parenchymal surrounded by . . _ . . . 0_ @
PR DN .
elastic fibres
~f Antibodies @7 Endothelial cell Fibrin @ Macrophage @ T-lymphocyte
@ B-lymphocyte «=. Eosinophil Fibroblast () Microvasculature \Typellalveolar epithelial cell
/<00 Elastose @ Extracellular matrix X Injury = Myofibroblast

Adapted from Verleden SE, et al. Am J Transplant. 2020;20(10):2644-2651 and BOS S, et al. CRC Press.2025.
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lr,» { Irreversible tissue remodeling in CLAD

TRANSPLANT

........

AL :!.”"~ o o
& YR .‘WM«"' ., ‘7‘,‘}-,‘; ‘o0 &t Constrictive Bronchiolitis (CB) /
i RAGEERS. ) SR Obliterative Bronchiolitis (OB)
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i a4 A (g
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iy A0 e N £
W B 4 ol 29
¥ N
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Interstitial lung disease:

Interiobul

DAD, AFE, NISP, AFOP, (C)OP, f  septum
interstitial fibrosis MUY e

AND CB/OB!
1mm

Bos S, et al. Lancet Respir Med. 2022. Beeckmans H, et al. Clin Chest Med. 2023.



Small airways disease

et}

i Airway

| —

== Obstruction

- 1mm

g

Fig. 8: Airway tree from a BOS core with CT images of all observed lesions. (a) Narrowed airway (CB). (b) Example of CB. (c) Example of :
web. (d) Example of CB. (e) Example of CB in a relatively large airway. (f-i) examples of (B with some webs in h-i.

TRANSPLANT

Kerckhof P, et al. eBiomedicine. 2024.



.\w’. {é‘x Diagnosing ‘CLAD’: why are small airways left out? =
‘ Wg : ;

FEV1/FVC >0.7

FEF 25.75()

5,50
525 4
5,00 -
4,75 A
4,50
4,25
4,00
2,75
2,50
2,25 4
2,00 -
275 4
Z .50 -
225 4
Z .00 -
1,75 -
1,50 -
1,25
1,00 -
0,75 -+
0,50 -
0,25 4

0,00 -

Q1-01-2015

Q1-01-2013

Q1-01-2020
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@5Y: No CLAD
per ISHLT 2019

@Vos R, Leuven



Diagnosing ‘CLAD’: why are small airways left out?

TRANSPLANT

mmm CLAD: Diagnosis 2-5y after transplantation, n=39

mmm No CLAD: No diagnosis in first 5y after transplantation, n=305

) FE F25-75 <) . CLAD
4.0 1
I
i
3.0 ~3.0 :
~ = |
W 2.0 g 2.0 |
i
N ™ |
L L !
- 10 !
1.0 Intercept: p =0.11 : Intercept: p = 0.46 :
Slope: p = 0.04* Slope: p < 0.001***

= clad == clad :
0.01 = noclad 0.0{ = noclad :

0.0 05 1.0 1.5 2.0 -.3.0 2.0 -:I .0 ' 0.0

Time (years from Ltx) Time (years from clad diagnosis)

Kerckhof P, et al. ISHLT Abstract 2025.



;r,» Shortcomings of 2019 CLAD Consensus Definition
» CLAD is a retrospective diagnosis (‘the damage is done’) - prevention is key
» CLAD treshold (‘80%’ of FEV1,..,) ) - misses early disease (=’BOS 0p’)
» Accurate phenotype assessment difficult
» Phenotype changes not accounted for/defined
» Other causes are not always fully excludable (i.e. persistently ongoing ACR/AMR)

> ‘Definite’ but still ‘variable’ evolution

» Spirometry is not sensitive or specific

» ‘Obstruction’ based on FEV1/FVC <0.7 vs. LLN (vs. ‘abnormal physiology’)

» Bodyplethysmography (TLC) is not always possible/available

» Small airways function (FEF25-75) is not included

» ‘Normal decline’ (ageing) not accounted for

» ‘Baseline Allograft Dysfunction (BLAD)’ not accounted for (i.e. higher CLAD risk)

» ‘Opacities’ = ‘parenchymal opacities and/or increasing pleural thickening’
(same importance?)



|f7' A Diagnostic testing for possible CLAD

- n=44 centers, n=20 countries, -
EU practices | 749, a1 Tx in EU

0% 20% 40% 60% 80% 100%

Inspiratory chest CT scan
Pra CtiC e Va ri ati On ! Donor specific antibodies

Bronchoalveolar Lavage

d espite ISH LT 2019 : Transbronchial Biopsy
”excl u d e Ot h e r Ca u Se” Exspiratory chest CT scan

Bodyphlethysmography

Diffusion capacity

Exercise testing (e.g. 6MWT)

Quality of Life assessment

Endobronchial Biopsy

Fractional exhaled nitric oxide

Forced oscillometry

Multiple breath washout

magnetic resonance imaging scan 53% | 46% l

moption used @ option not used ooption unavailable

No molecular/biomarker diagnostics!
Gotttlieb J, et al. Eur Respir Rev. 2025



'I}' Monitoring of pts with definite CLAD (ex. spirometry)

! :[“i TRANSPLANT

EU practices

0% 20% 40% 60% 80% 100%
O u i e i n es O n Inspiratory chest CT scan 32% H 0%
No guidel
‘ . . I K P I , Donor specific antibodies 39% | 0%
m I nl m a Exspiratory chest CT scan 42% | 9% I
. .
I n eSta b I I S h ed C LA D Bronchoalveolar Lavage 55% | I 2%
Diffusion capacity | 22% |
Bodyphlethysmography I 16% |
Transbronchial Biopsy | 0%
Quality of Life assessment 36% |
Exercise testing (e.g. BMWT) | 20% I
Endobronchial Biopsy I 26% |
Fractional exhaled nitric oxide 32% |
Multiple breath washout I
Forced oscillometry 42% | 57% |
magnetic resonance imaging scan 52% | 47% |
moption used moption not used ooption unavailable

Gotttlieb J, et al. Eur Respir Rev. 2025



= S

Reduce
symptoms
and
avoid
respiratory
failure

Attenuate
fibrosis
formation

CLAD Management

General Principles

Prevent ‘lung
allograft

injury’

Attenuate/prevent

imune
activation

Treat and
reassess CLAD
progression

Maintain

Explain,
educate

and get
feedback

from pt

‘lung allograft

health’
(‘urgency’)

Monitor Treat

closely once treatable
diagnosed traits

Decrease
lung

inflammation

TRANSPLANT

Courtesy of R. Vos, Leuven



CLAD Prevention?

L TRANSPLANT

No Standard Practice Guidelines!

/nduction IS HLA crossmatch and DSA-directed treatment
Lymphocyte depletion . i i :

ATG, Alemtuzumab, Rituximab? Reduction of Ischemia-Reperfusion-Injury

IL-2 Receptor antagonist
Basiliximab Microbial prophylaxis

Vaccinations (Influenza, COVID-19, RSV), CMV
Fungi/Aspergillus, Pneumocystis

Hypo/Normothermic preservation devices

Maintenance IS
Calcineurin Inhibitor
Tacrolimus*#Dellgren > Cyclosporine Microbial treatment
Cell cycle inhibitor Viruses / Bacteria (P. aeruginosa) / Fungi (Asp.)

Mycophenolate™, Azathioprine GERD detection and treatment

mTOR |.nh|b*|tor.s , PPls / Gastroprokinetics
Everolimus*, Sirolimus

Corticosteroids Avoidance of inhaled toxins/particulate mattter

Immunomodulators *RCT Detection and treatment of subclinical ACR
Azithromycin*#Vos 4 \ : :
EC P*#Benazo proven benefi Check and adjust medical adherence




ity CLAD Prophylaxis: Azithromycin

. TRANSPLAM;
a) 100~
I S I
90
© Mo
s T .
5 0.6 "-I___I___L ] Eg- 80 -
o 2
@ 041 > 70
o T
027 60
0.0
0 1I é 50 1 T T T T |
Time after transplantation yrs Discharge 3 6 12 18 24
At risk n Time after transplantation months
Placebo 43 41 29 27 18 Placebon 36 40 38 29 27 18
Azithromycin 40 37 31 31 28 Azithromycinn 36 38 37 31 28 27

No difference in ACR, LB or infections. Less pulmonary and systemic inflammation w AZI.
Vos R, et al. Eur Respir J. 2011



0.25 0.50 0.75 1.00

0.00

CLAD Prophylaxis: Adherence

CLAD-free survival estimates (n=427)

LEUVEN LUNG
TRANSPLANT

Adherence evaluation tool.

Category Good adherence (20%) Moderate adherence (10%) Suboptimal adherence (0%)
Health perception Complete medication knowledge, full prophylaxis Not fulfilling good or suboptimal criteria Tobacco/drug abuse, inconsistent medication knowledge, poor diabetic control (HbAlc > 9%),
sunbeds
Home spirometry, frequency > 80% of recommended measurements Between 50 and 80% of <50% of
Contact Patient initiated contacts, call backs on messages Not fulfilling good or imal criteria Missed appoi inability to contact, emergency symptoms on routine visits
Nutrition, Exercise Regular exercise, BMI between 18.5 and 25 Not fulfilling good or suboptimal criteria No exercise, BMI < 17 or > 30
Trough levels More than two third in target range Between one and two third in target range Less than one third in target range

Tool to evaluate the patients’ adherence using 5 different items on an outpatient clinic visit. Scores are summed up (0-100%).

2 3 4
years

below median score — — — above median score

Bertram A, et al. PLoS One. 2019



CLAD Prophylaxis: OD tacrolimus

— Ciclosporin group
---- Tacrolimus group

Par<0-0001

A
100)/
/4
60
g
2 50-
—]
o
6
y 404
c
(]
T
£ 30-
(]
2
=}
=S 204
=
o
o
10 -
0
0

Number at risk
Ciclosporin group 125
Tacrolimus group 124

12 24

Time since transplantation (months)
109 86
118 113

36

70
91

Cumulative incidence of competing events (%)

100

o

60
50 -
40
30 -
20

10 -

Por=024

T 1
0 12 24 36

Time since transplantation (months)

125 118 115 99
124 110 100 86

Dellgren, et al. Lancet Resp Med, 2024.



CLAD Prophylaxis: ECP

LEUVEN LUNG
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COPD LTx recipients
Primary outcome = composite of high-grade ACR incidence, CMV infection or CLAD <24 months
19.3% ECP vs. 61.3% CTR (p<0.001)

100
X
A < 807
= a
- :
e ........................... 5 :':
oY) 60_ B e e e T s e D] 60-
S £ s 0
e £
S 40- E 404
= °
— (0] -
£ p=0.045 g p=0.015
8 20 —  ECP 20 —— ECP
. —— Controls —— Controls
0 T ) 0 T T ,
0 1 2 0 il 2 3
Time after lung transplantation, years Time after lung transplantation, years
Atrisk, n: At risk, n:
ECP 31 28 26 ECP 31 29 23 18
Controls 31 22 20 Controls 31 25 21 13

Infection Rate p=0.002 (CTR>ECP) Benazzo A, Eur Respir J, 2024,
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CLAD-free survival (%)

[

o

o
1

T

504

20

CLAD Prophylaxis: Anti-microbial treatment
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p=0.018

1 1 L ) ] 1

0 1 2 3 4 5 6 7 g 8
Time since inclusion (years)

—
.

76 T2 65 58 53 48 43
19: A¥ 14 11 10 5 3

Successful PA eradication
Unsuccessful PA eradication

De Muynck B, et al. Eur Respir J. 2020.
Vos R, et al. Eur Respir J 2021.



;fy ! CLAD Prophylaxis: Preemptive treatment of dnDSA?

TRANSPLANT

445 LTx recipients (GTD + GRAft + JH cohorts)
n=145/32.5% dnDSA (76% HLAIl, 61% DQ)
n=30 early treatment vs. n=115 no treatment

a . Kaplal:l-Meler vSt.nrvival Curves' Early ve. No Eavl‘ly Trea'(men! b . Kaplan-Meler Survival Curves: Early vs. Clinical AMR Treatment
'
i o | : 8 Number
08 IVIG Alone 10
£07 ] g IVIG + Rituximab 8
8 FR e E CreaT-aTep o0t ! o IVIG + Rituximab + PLEX 4
3 5 PLEX + Bortezomib 3
308 | IVIG + Rituximab + Tocilizumab 1
04 ” PLEX + Rituximab 1
i S——— 021" WR:023 (38% c1: 0.10-0.51); p <001 Rituximab + Methylprednisone 1
= Methylprednisone alone 1
2 0 20 0 s 60 0 % 10 20 30 P 50 80 IVIG + PLEX 1
Months to CLAD or Death Months to CLAD or Death
Number at risk at year: 1 2 3 - L] 3 Number at risk at year: 1 2 3 4 5 6
Early 25 12 4 2 0 0 Eartly 25 12 4 2 0 0
Notearly 80 42 28 13 5 1 Late 46 21 n 3 0 0

Preemptive treatment of dnDSA in LTx patients may reduce subsequent CLAD or death

Preferred treatment strategy?
Keller M, etal. Am. J Transplant. 2023



Il (&) CLAD Prophylaxis: time for HLA (DQ) matching? = =

£
88 - REM +/REM-DSA +
REM = D/R mismatch at 3
DQA1+05-DQB1+02 5t T .
(serologic equivalent DQ2) g p < 0.001 '____:
and/or gfc} 1
DQA1#05-DQB1%03:01 z
(serologic equivalent DQ7) §§ <
51, . : . .
Number at Risk = 249 C 2Time since 12 m:nth landmark (yeasrs) ;
No DQ REM 144 128 75 29 4
DQ REM and DSA absent 62 51 35 17
DQ REM and DSA present 20 14 5 1 0

Avoid Risk Epitope Mismatches and/or DQA chain mismatch during organ allocation
Ennis SL, et al. AJT, 2023.



Practice variation!

No guidelines

CLAD Prevention

EU practices

CMV prophylaxis in patients at risk (D+R-, R+)

Tacrolimus based immunosuppression

Universal proton pump inhibitor (PP1)

Inhaled antibiotics in case of chronic infection (e.g. Pseudomonas)

Universal antifungal prophylaxis (inhaled or oral)

ntibiotic eradication treatment (oral or parenteral) in case ofchronic
infection (e.g. pseudomonas)

Antifungal prophylaxis (inhaled or oral) in patients at risk

0% 20% 40%

80%

100%

Azithromycin

led sinus antibiotics if chronic sinus disease (e.g.pseudomonas)

Indication (GERD) antireflux surgery

Universal gastroprokinetic therapy (excluding azithromycin)

Indication PPI therapy

7%

82%

moption used @ option not used

Ooption unavailable

TRANSPLANT

Gotttlieb J, et al. Eur Respir Rev. 2025



CLAD Prevention

I ¢ TRANSPLANT

Open Questions & Uncertainties

maled IS 2 \

Inhaled (liposomal) Cyclosporine:
NCT01334892 (Ph 2/3 MC RCT): study failed to meet its primary endpoint (low
recruitment, 130/180 pts) (Neurohr C, Am J Transplant 2022)
NCT00755781 (Ph 3 MC open-label): results not available (284 pts) (USA-based PC)
(Inhaled Tacrolimus: Only preclincial data)

Immunomodulators ?
Tociluzimab (IL-6 RA):
NCT06033196 (Ph 2 MC RCT): study ongoing (350 pts, 2028) (Madsen J)
Belumosudil (Rho-kinase inhibitor):
NCT06476132 (DAIT CTOT-47, “High risk” for CLAD= AR/LB/OB/ALI, Ph 2 MC RCT)
study ongoing (234 pts, 2028) (Palmer S)

R. Vos, Leuven



Augmented IS
Addition of inhaled steroids

Pulse corticosteroids (IV, po)
Optimize maintenance IS
Cyclosporine to Tacrolimus
Azathioprine to Mycophenolate
Switch to/add mTOR inhibitor?
Lymphocyte depletion
ATG, Alemtuzumab, Rituximab?
Total Lymphocyte Irradiation (TLI)

Immunomodulators
Azithromycin*#Corris

Montelukast*
\\EC P*ongoing /

CLAD Treatment

No Standard Practice Guidelines! TRANSPLANT

@pportive measures \

Vaccinations (Influenza, COVID-19, RSV,...)
Microbial treatment (Viruses / Bacteria / Fungi)
GERD treatment (PPI / Prokinetics / Nissen)
Inhaled LABA/LAMA

Long-term oxygen treatment

Pulmonary rehabilitation

Best supportive care

Redo-transplantation
BOS > RAS /
Defintion of ‘first’ line > ‘second’ line > etc?

*RCT
*proven benefit

R. Vos, Leuven



b (8 CLAD Treatment

EU practices

TRANSPLANT

Practice variation! - p— - — = —

> 4 week trial of azithromycin

steroid pulse therapy (15 mg/kg methylprednisolone)

No guidelines

Pulmonary rehabilitation / physiotherapy

Inhaled bronchodilators (e.g. LABA or LAMA)

Routine switch of Calcineurin inhibitor (e.g. ciclosporin ->tacrolimus)

No specific treatment (best supportive care, e.g. LTOT)

increased oral steroid therapy (e.g. 1 mg/kg for 2 weeks)to rule out steroid
responsiveness

Montelukast

Extracorporeal photopheresis (ECP)

Indication gastroprokinetic therapy

(e.g.sirolimus, everolimus)

Lymphocyte depleting therapies (e.g. ATG, alemtuzumab

Total lymphoid irradiation (TLI)

JAK inhibitors (e.g. bancitinib) 100% | 0%
ROCK inhibitor treatment (e.g. belumosudil) 79% | 20% |
moption used moption not used ooption unavailable

Gotttlieb J, et al. Eur Respir Rev. 2025



CLAD Treatment

EU practices

TRANSPLANT

1st line therapy 2nd line therapy 3rd line therapy and beyond
of all centers of all centers of all centers
(n=40) (n=40) (n=39)
N n n
azithromycin 19 48% photopheresis 7 18%|| photopheresis 19 49%
steroid pulse intravenous 9 23% switch to mTOR inhibitor 6 15%|| consider re-do transplantation 8 21%
steroids oral increase 4 10% steroid pulse intravenous 6 15%|| best supportive care 7 18%
Photopheresis 3 8% azithromycin 5 13%| | total lymphoid irradiation 6 15%
switch calcineurin inhibitor 3 8% switch calcineurin ininhibitor 4 10%] | montelukast 5 13%
bronchodilators 3 8% reflux therapy 3 8% | switch to mTOR inhibitor 4 10%
montelukast 2 5% montelukast 3 8% steroids oral increase 4 10%
steroids inhaled 2 5% antithymocyte globulin 3 8% steroid pulse intravenous 1 3%
total lymphoid irradiation 1 3% bronchodilators 2 5%  reflux therapy 3 8%
increase immunosuppression 1 3% total lymphoid irradiation 1 3% antithymocyte globulin 3 8%
rehabilitation 2 5% increase immunosuppression 1 3% alemtuzumab 3 8%
best supportive care 1 3% rituximab 1 3% switch calcineurin inhibitor 2 5%
nintedanib 1 3%  bronchodilators 2 5%
intravenous immunoglobulines 1 3%  include in clinical trial 2 5%
include in clinical trial 1 3% increase immunosuppression 2 5%
. . . mesenchymal stem cells 2 5%
Practice variation! bromein R
nintedanib 1 3%
. . rehabilitation 1 3%
No guidelines steroids inhaled L%

Gotttlieb J, et al. Eur Respir Rev. 2025



CLAD Treatment

Open Questions & Uncertainties TRANSPLANT

ﬁfibrotics? = Not effective? \
Pirfenidone

NCT02262299 (EPOS / BOS, ph 3 MC RCT):

no benefit of pirfenidone (n=48) vs. placebo (n=42) regarding FEV1-decline at 26 mo.
(Perch M, JHLT 2020; Vol. 39; iss. 4; pp. S12 - S12 - abstract)

NCT03473340 (STOP-CLAD / CLAD, ph 2 SC RCT):
study failed to meet its primary endpoint (low recruitment, 23/60 pts)
(Combs MP, JHLT 2024)

NCT03359863 (PIRCLAD / RAS, ph 2, SC open-label)
tolerability-study, no data on FEV1 (8 pts)
(Venado A, Chest 2020; Vol. 158; iss 4, pp. A2389-2390 - abstract)

Nintedanib
NCT03283007 (INFINITx-BOS / BOS, ph 3 SC RCT): recruiting (80 pts, 2026) (Brugiére O

R. Vos, Leuven



CLAD Treatment

Open Questions & Uncertainties

ﬁhaled 1S? \
Inhaled liposomal cyclosporine

NCT03657342/ NCT03656926 / NCT04039347 (BOS stage 1/2, ph 3 MC RCT)
study results not yet available (=300 pts, 2025) (EU-based PC)

TRANSPLANT

Immunomodulators?
Itacitinib (JAK-inhibitor)
NCT03978637 (BOS stage 1/2, ph 1/2 MC open label):
FEV1 response was observed in 5/23 pts (21.7%), grade =23 AEs occurred in 60.9%
(Diamond J, JHLT 2022; Vol. 41; iss. 4; pp. S113 - abstract)

Belumosudil (Rho-kinase inhibitor)
\\ NCT06082037 (CLAD stage 1/2, ph 3 MC RCT): study ongoing (180 pts) (EU-based PC)/

R. Vos, Leuven



CLAD Treatment

Open Questions & Uncertainties

mnunomodulators \

Extracorporeal photopheresis (ECP):
NCT02181257 (BOS stage 1-4, ph 2 MC RCT, refractory (258 pts) + new onset BOS (22 pts)):

enrollment hold 2022, study results not yet available (Washington U)

2022-002659-20 (E-CLAD UK, CLAD stage 1/2/3, ph 2 MC RCT):
study results not yet available (90 pts, 2027) (Fisher AJ)

LEUVEN LUNG
TRANSPLANT

Mesenchymal stem cells
NCTO02709343 (ASSIST-CLAD/BOS 1/2, ph 2 MC RCT): BM-derived MSC in new onset C@

\ study results not yet available (64 pts, 2024/5) (Chambers D)

R. Vos, Leuven



'f,’ Future CLAD Therapies?
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P o r'@ S mABs and small molecules:

l — s w v' Alemtuzumab (anti-CD52)

tm e v Rituximab (anti-CD20)
v’ Daratumumab (anti-CD38)
=] " v’ Belatacept (anti-CD80/86)

Complement-dependent

. c1
tate % 1
$TNFa-1 MAC

FeyRil
r.t,“

ytokines ghothvckes 8

CNI——ICaIi:::nn MAP kinase  IKK §"__2 P
e s B R P e -*% v" Abatacept (ant-CD80/86)
4 TNFa-l 4 ’ R - [ELD)] @

ot s =\ v CD26/dipeptidyl peptidase 4
= | = <= @m (CD26/DPP-4) inhibitors

el
\ -cell function enhancement
Cytokine production
MTX P Activation-indu ced apoptosis
AZA, MMF AZA, MMF

e v Tyrosine kinase inhibitors
I (Ibrutinib, Imatinib)

T cell

X \Y - Basiliximab |
/ JAKL — 69 \ ~
IL-2R

TGF-B ) ®

Cellular therapies:
v CAR-T, MSC, RMC, Treg

AR :“
Naive T-helper cells o/

Natural killer cells

T+ —
NMIO;Y"CET ells //l A9

v@i‘r : o, Gene editing therapies?
738 5. LA é@; — g _
¢ : @

lation of cell-surface molecules (ad
clacules) imvolved i loukoeyter Bregs

Adapted from BOS S, et al. Pharmacol Rev. 2023.



Upcoming guidelines on CLAD
» ISHLT Endpoints in Lung Transplantation Clinical Trials (2025)
(Greenland J, Todd K, Perch M, et al.)

CLAD Section (Vos R, Halloran K, Combs M, Vibha L, Palmer S, Schultz HH)
v' Expert consensus recommendations on (clinical) endpoint assessments
(single/composite, primary/secondary) in CLAD prevention and treatment trials

v' 13 statements, General: 7 - Prevention: 2 - Treatment; 4

/Clinical trials for CLAD prevention and treatment are an unmet clinical need.

CLAD prevention trials should use time from initiation of study intervention to CLAD onset as the
primary endpoint, with death and retransplant reported and analyzed as competing risks for CLAD

or in a composite endpoint with CLAD onset.

CLAD treatment trials should use time from treatment assignment to CLAD progression (defined by
FEV1 + FVC decline of >10%) as the primary endpoint, with death and retransplant reported and
analyzed as competing risks or in a composite endpoint with CLAD progression.

@Vos R, Leuven



lri Developing guidelines on CLAD

i TRANSPLANT

» ESOT Clinical Practice Guideline on Prevention and Treatment of CLAD (2025)
(Vos R, Gottlieb J, Bos S, Hellemons M, et al.)

v Steering Committee (n=12, incl. Allied Health Repr and Pt Representative)
v Evidence-based (GRADE) recommendations on therapies for CLAD
v ‘Best practices’

(v 8 PICO-based recommendations + Additional expert considerations )

v Prevention: 1. AZI Treatment: 1. ATG
2. TAC>CsA 2. Alemtuzumab
3. MMF>AZA 3. Antifibrotics

4. ECP 4. MLK -

» German-Austrian Recommendations Lung Transplantation (2025)
(Gottlieb J, Jaksch P, et al.)

@Vos R, Leuven



Conclusions

3 LEUVEN LUNG
! 134 : TRANSPLANT

CLAD identification, phenotyping, severity assessment, and monitoring of
progression are key in follow-up care after LTx

(Better) identification of patients at (higher) CLAD risk is essential

(Better) identification of underlying (molecular) disease mechanisms and
drugable targets/pathways in CLAD are key — biomarkers are emerging

Early intervention is essential to avert disease progression/graft failure&loss
Practice harmonization and evidence-based management are largely lacking

RCTs are needed to assess promising therapies for CLAD prevention and treatment
(i.e. 1stline ‘study treatment’-principle)

@Vos R, Leuven
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prof. dr. Wouter Oosterlinck, prof. dr. Peter Verbrugghe,
prof. dr. Steven Jacobs,

anesthesiologie
prof. dr. Arne Neyrinck, prof. dr. Steffen Rex,
dr. Dieter Van Beersel, dr. Sofian Bouneb

intensieve geneeskunde
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dr. Philippe Huynen*
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pathologische ontleedkunde
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prof. dr. Vincent Vandecaveye

teams OKa - perfusie - ITE - hospitalisatie
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Geert Celis, Christel Jans, Chris Rosseel,

Mieke Meelberghs, Nancy Wouters, Inge Reinguin,

secretariaat longtransplant consultatie en HOS16
Arlette Coomans, Relinde Eerlingen,
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Nele Grossen, Pol Hendrikx 2025 =,
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Jaana Meiesaar

ergotherapie
Senne Janssen

sociaal werk
Dirk Delva

psychologische support
Tania Rogach, Trudy Havermans

pastor
Lieve Verbiest

dieetadvies
Jasmien Van den Bergh, Floor Wynants

facilitaire dienst en logistiek
Pascale Hombroeckx, Griet Veugelen,
Nancy Sellekaerts

clinical trial unit en research

Myriam Welkenhuysen, Halima Essarti,

prof. Bart Vanaudenaerde,

dr. Hanne Beeckmans, ir. dr. Pieterjan Kerckhof,
dr. Michaela Orlitova, dr. Jan Van Slambrouck,
dr. Xin Jin, dr. Christelle Vandervelde,

dr. An-Lies Prowvoost, dr. Cedric Vanluyten,

dr. Andrea Zajacova

patientenvereniging HALO vzw
Ere-Voorzitter Patrick Vandorpe,
Voorzitter Katrien De La Marche, HALO bestuur

Leuven long transplant netwerk-ziekenhuizen
dr. Bernard Bouckaert, dr. Hannelore Bode,
prof. dr. David Ruttens, dr. Daan Raats,

dr. Benedicte De Muynck, dr. Valerie Adam

dr. Kristel De Paepe, Henri Monbailliu
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