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REJECTION as unique process: 1960-2008 (...)

Chronic REJECTION (CLAD)
Acute REJECTION
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Steroid pulse/Azythromycine
ATG/SAL

» Steroid pulse >
>
» TBI/Ciclophosphamid
>
>

» ATG, SAL

Extracorporeal photochemotherapy
retransplantation



Antibody mediated rejection (AMR): THE BIG THREAT

The New England
Journal of Medicine

Copyright, 1969, by the Massachuseils Mdical Soziety

Volume 280 APRIL 3, 1969 Number 14

Abstract Crossmatch tests of the prospective
kidney-transplant donor's lymphocytes with the
serum of the prospective recipient in 225 trans-
plants showed that eight of 185 with negalive cross-
match failed to function immediately, in conirast to
24 of 30 with positive crossmatch (p less than
0.001). Immediate failure occurred in significantly

SIGNIFICANCE OF THE POSITIVE CROSSMATCH TEST IN KIDNEY
TRANSPLANTATION* '

Ramon Pater, MLR.C.P., anp PavL L. Terasags, PuD.

and patients receiving secondary transplants. The
eflect was not a nonspecific one, for more immedi-
ate failures occurred among transplants from unre-
lated than among those from related donors. The
corresponding frequency of positive crossmatch
was also lower among related donors. The pres-
ence of preformed cytotoxic antibodies against the

higher numbers among patienis with a higher risk  donor appears 1o be a strong contraindication for
of having antibodies, such as multiparous females  transplaniation.
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Antibody-mediated rejection of the lung:
A consensus report of the International Society for
Heart and Lung Transplantation

Hyperacute Rejection Following
Lung Transplantation*

Adaani E. Frost, MD; Cory T. Jammal; and Philip T. Cagle, MD
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Antibody mediated rejection (AMR): THE BIG THREAT

10:0 .
04 AMR

» Graft function (chronic dysfunction)
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REJECTION is an HETEROGENEOUS process (2008-...)

REJET Aigu REJET Chronique (CLAD)
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CeIIuI.arcomponent > Cellular component
Steroid pulse  Steroid pulse/Azythromycine

ATG, SAL e ATG/SteroidSAL

e Extracorporeal photochemotherapy

Humoral component > Humoral component
Steroid pulse * Ritux

PP/ritux/IVIG * IVIG

e proteasome inhibitor




Rejet: processus hétérogene

Asymptomatique Répondeurs (complet, partiel)

Hyperaigu/aigu/chronique

SDRA Réfractaires
. ) { LES reiets 1 _| Chronique
Cellulaire | | === TEIERS | BOS vs. RAS (EFR x TDM)

Humorale complément dpd ]

NK (mismatch KIR )
+ hyperéosino (Sg/LBA)

Humorale Non HLA médiée%

Humorale non complément dpd ‘




Différences entre donneur et receveur

HLA

Moléculesimmunogénes

Classel (chaine alpha):A, B, C
Classell (chaines alpha et béta): DR, DRbéta3/4/5, DQ, DP

7 alléles x2=14
»code barre » unique pour un patient

Mismatch D/R

i

T

Non HLA
>1000 génes/protéines
Pas toutes immunogenes




Qui voit la différence??

Qui reconnait?

Conséquences?

‘.ﬂ A
LT e .
@ Lo

LT CD4+

» LT CD8= cytotoxicité
» LT CD4= cytokines (amplification)

>

Ac
(LB, plasmocytes)

W

» Complément dpd

» Complémentindpd
ADCC (NK/macroP/neutro)
Recrutement cellules

NK A1
®-

> » Cytotoxicité

Rejet
cellulaire

Dysfonction aigue

!

Processus Latent

!

Cicatrisation/fibrose
» Péribronchique:BOS
» Parenchyme: RAS

!

Dysfonction

chronique

* Rejet asymptomatique
* Rejet sévére (VEMS/02/images radiologiques/IOT-VM/ECMO)
* Rejet réfractaire: ne répond pas au traitement



Diagnostic de rejet

Dysfonction

Exclusion Dg diff
(infection)

Histology

DSA



Diagnostic de rejet

Dysfonction FEV1 drop>10%, O2, lung opacities, need for severity classification

Exclusion Dg diff
(infection)

Histology

DSA



Diagnostic de rejet

Dysfonction

Exclusion Dg diff

(infection) MOST important, noninvasive/BAL

Histology

DSA



Diagnostic de rejet

Dysfonction

Exclusion Dg diff
(infection)

Histology

DSA

Revision of the 1996 Working Formulation for the Standardization
of Nomenclature in the Diagnosis of Lung Rejection

Table 1. Revised Working Formulation for Classification and Grading

of Pulmonary Allograft Rejection

A:

Acute rejection
Grade 0—none
Grade 1—minimal
Grade 2—mild
Grade 3—moderate
Grade 4—Severe

. Airway inflammation

Grade 0—none

Grade 1R—low grade
Grade 2R—high grade
Grade X—ungradeable

C: Chronic airway rejection—obliterative bronchiolitis

D:

O—absent
1—present
Chronic vascular rejection—accelerated graft vascular sclerosis

“R" denotes revised grade to avoid confusion with 1996 scheme.

Figure 1. Minimal acute cellular rejection (A1). The ch ti
feature of minimal acute cellular rejection is circumferential infiltration
of the perivascular interstitium by lear cell infl tory

infilirate. This typically involves the small veins and consists of
scattered mononuclear cells within loose perivascular connective
tissue. No significant expansion of the perivascular interstitium or
extension of mononuclear cells into adjacent alveolar septa is present.
Haematoxylin and eosin (H&E).

Stewart, 2007 )




Diagnostic de rejet

Dysfonction

Exclusion Dg diff
(infection)

Histology

DSA

Antibody-mediated rejection of the lung:
A consensus report of the International Society for
Heart and Lung Transplantation

Table 1

Defimition and Diagnostic Certainty of Clinical Pulmonary Antibody-mediated Rejection

Allpgraft dysfunction
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lung biopsy Cid D5A
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Table 2

Suppose Documentation BTB
DSA pos Pas indispensables

Pulmonary Antibody-mediabed Rejection

Defimition and MNagnostic Certainty of Sub-chinical

Lung histology Lung biopsy Cid D5A
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Probable
Probable
Probable
Possible
Pozzible
Possible
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Suppose BTB systématique

TT=?

DSA pos pas indispensable

JHLT 2016, Levine




Limites de la classification et des outils diagnostics

Banff Lung Report: Current knowledge and future research
perspectives for diagnosis and treatment of pulmonary
 antibody-mediated rejection (AMR) A7, 2020, Roux
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Clinique

DSA

Gradation sévérité
Délai post LTx
Evolutivité

Histo

Capacité fixation complément
Titration, 1gG1/2/3/4
Non HLA DSA, intragraft DSA

C4d

Reproductibilité
Lésions associées au pronostic
Grille d’analyse standardisée

Hors scope

[ Reproductibilité

Rejet H non C4dneg

C4d pos nonrelié au RH

Mismatch KIR et NK cell
Mismatch autres ?

.

Prise de décision

Dysfonction

TDM

LBA

BTB

DSA

A 4

» Exclusion Dg #

REJET

BOLUS DE CS

(Participation humorale

Plasmaphérese

Ritux/ inh protéasome

1GIV

Inhibiteur du complément

L6 inhibiteur ?
IDES

-
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/\.
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Participation Cellulaire

Thymoglobulines
Campath
Photophéreses




En pratique



Défaillance Aigue de greffon Baisse VEMS >10%

Apparition/majoration Dyspnée effort

A4

Apparition/majoration besoin en 02

Détresse respiratoire aigue

Nouwelles images radiologiques

\\ 4

Ex clinique+ Bio Standard+ recherche de DSA+ | ie th [ .
X clinique+ Bio Standard+ recherche de magerie thoracique TDM+ Eibro +/- BTB!

> Exclusion des Dg différentiels

Infection; sténose bronchique;
pneumothorax, ep pleural,

embolie pulmonaire; Autres

v

Biospsies Transbronchiques

Rejet Cellulaire DSA= par single Antigen
=J0, J7-10, (J21), J30, M2, M3, M4, M6, M9,

Rejet HUMORAL

M12, tout les 6mois

Rejet MIXTE

= A chaque défaillance de greffon!!

Rejet non documentable

——| Rejet Fonctionnel a BTB « normale »

Autres???




Biopsies trans bronchiques

Stop tt AC
Pas systématique pour Cepacia




Biopsies trans bronchiques

BIOPSIES TRANSBRONCHIQUES - LAVAGE BRONCHIOLO ALVEOLAIRE*
COMPTE RENDU COMPLEMENTAIRE

Renseignements cliniques : Greffe bi pulmonaire pour mucoviscidose. Contréle a M9. Baisse des valeurs.

Suppuration bronchique.

1. BIOPSIES TRANSBRONCHIQUES
Technique : HES ; 16 niveaux de coupes Site : LID/LM

Nombre total de fragments : 6
Nombre de fragments alvéolaires : 5
Bronches/Bronchioles : 3

- PNN dans les capillaires alvéolaires (0 & +++) : rares

- Cellules mononucléées dans les capillaires alvéolaires (0 a +++) : quelques
- Dilatation des capillaires alvéolaires (0 4 +++) : 0

- QOedéme des cloisons alvéolaires (0 a +++) : 0

- Hyperplasie pneumocytaire (0 & +++) : 0

- PNN dans les espaces alvéolaires (0 a +++) : 0

- Macrophages dans les espaces alvéolaires (0 & +++) : + a ++ focal
- Fibrine dans les espaces alvéolaires (0 a +++): 0

- Hématies dans les espaces alvéolaires (0 a +++) : 0

- Bourgeons conjonctifs dans les espaces alvéolaires (04 +++): 0

- Thrombus fibrino-cruorique : 0

- Nécrose ischémique : 0

- Infiltrat mononucléé péri-vasculaire (A) : AQ

- Bronchiolite lymphocytaire (B) : BO

- Inclusions virales : 0

- Bronchiolite constrictive : 0
- Fibrose interstitielle (0 a +++) : 0

CONCLUSION

1) Biopsies transbronchiques (LM/LID) :

6 fragments biopsiques, ayant intéressé un parenchyme pulmonaire dépourvu de signe de rejet aign
cellulaire, parenchymateux ou bronchiolaire.

A0BO.

Aspect d’alvéolite macrophagique focale.

Absence d’inclusion virale de type CMV.

2) Lavage bronchiolo-alvéolaire :

Lavage de richesse cellulaire trés élevée, avec hyperlencocytose & polynucléaires neutrophiles dont
certains sont altérés.

Absence d’agent pathogéne opportuniste

COMPTE RENDU COMPLEMENTAIRE

Immunomarguage avec I’anticorpq anti-C4d : positivité focale d’intensité +
Nombre de fragments de tissu alvéolaire : 5

Intensité (0 & +++) : +

Etendue (focale ou diffuse) : focale.




AC anti HLA

Hopital Saint louis

Sérum (tube sec)

24hr a qg semaines

Clef pour le Diagnostic

MAIS négatif n’élimine pas le Dg de RH
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Défaillance aigue de greffon

Défaillance clinique DSA Histologie Immunomarquage C4d Diagnostic
oui positif compatibleavecRH positif RH C4d+ (certain)
oui positif compatible avecRH négatif RH C4d- (probable)
oui positif normal positif RH C4d+ histologie normale (probable)
REJETHUMORAL  |oyi positif normal négatif RH possible
oui négatif compatible avecRH positif RH possible (HLA DSA négatifs)
oui négatif compatible avecRH négatif RH possible (HLA DSA négatifs)
oui négatif normal positif RH possible (HLA DSA négatifs)
REJET CELLULAIRE oui négatif Rejet cellulaire négatif Rejet cellulaireisolé
oui |positif Rejet cellulaire négatif Rejet cellulaireisolé*
REJET MIXTE oui positif Rejet cellulaire+ compatibleavecRH |négatif Rejet mixte C4d-
oui |positif Rejet cellulaire+ compatibleavecRH [positif Rejet mixte C4d+
REJET non oui positif non réalisable non réalisable RH possible non documenté
documentable |oui négatif non réalisable non réalisable rejet non documentable
REJET fonctionnel 3 oui négatif normal négatif rejet fonctionnel a BTB normale
BTB normale
non positiffaible (MFI<3000) normal négatif alloimmunisation simple
ALLOImmunisation [non positif fort (MFI>7000 normal négatif alloimmunisation & risque (RH
présymtpomatique)
REJETHUMORAL [non positif compatible avecRH positif RH subclinique C4d+
subclinique non positif compatible avecRH négatif RH subclinique C4d-
Part cellulaire Part Humorale
SMD: 10-15mg/kg 3-Sjours Plasmaphérese | | IGIV

Thymoglobulines/ATGAM

Basiliximab

Anti CD52 (Campath)

RITUX: 375mg/m2 a deux reprises

Inh protéasome

Anti complément




Dysfonction aigue de greffon

Eliminer Dg différentiel

TDM LBA

BTB +++

Bolus SMD

Et plus selon

> réponse au traitement

> participation humoral/complément

» Prise de décision en intégrant les incertitudes liées au imperfection des
outils actuels

VVVVY



Thank you for your attention

@drAntoineRoux



Case study

Male, 22y old, CF

Bilateral LTx january 2020

DSA history: negativesince d7

Protocol TBB: AOBO (x5)

Increasing FEV1 to a best at 3400mL (85%) at month3

Month 7,5: FEV1 drop 400mL (FEV1:3000mL)

o Exclusion of concurrent diagnosis

o CT with ground glass

o DSA neg

o TBB: AOBO, no other lesion, C4D neg

» AOBO rejection » [15mg/kg Steroid pulse] x3
» with no humoral component




Case study

Male, 22y old, CF

Bilateral LTx january 2020

DSA history: negativesince d7
Protocol TBB: AOBO (x5)
Increasing FEV1 to a best at 3400mL (85%) at month3

Month 7,5: FEV1 drop 400mL (FEV1:3000mL)

Month 8,5: Reevaluation

®)
©)
©)
O

Worsenning: 1600mL (-1400mL), need O2

Exclusion of concurrent diagnosis
CTscan: multiple lesion (extension)
DSA anti DQ6 (!)

TBB: AOBO, AFOP, C4D negative

Hopital Foch Suresnes
Study Date: 08- 2020
Study Time: 08:54:41

YV VYV

Severe acute rejection: 02, images
With humoral component,

Probable AMR (ISHLT 2016)

no proof for complement participation

Steroid pulse x5

DSA depletion: PLEX x7

Inhibition of DSA production: [RITUX 375mg/m2] 2 injections
Inhibition of DSA’s harmfull effect: IVIG 2g/kg (monthly x6)

— Weaning 02




Case study

fnalyse Luminex du patient 89817 635534 Gaa122 G655
Male, 22y old, CF " 20/10/20 " 08/10/20
Bilateral LTX january 2020 002 DaAlI*0@:01 DOB1*02:01 ||:|H?] a2 i | Ba2 314
. . ) DQ2 DQAL"03:01 DQB1*02:01 Dz 0 57 85
DSA history: negativesince d7 002  DOAL®04:01  DOB102:01 a2 o 196 158
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Month 7,5: FEV1 drop 400mL (FEV1:3000mL) D ontonls T o
DQ5 DOA1*01:01  DOB1*05:01
DOs DOALT0LA02  DOBI™050Q

Month 8,5: Reevaluation #1

DG6 DOALT01:03 DQBl 06:01

Month 9: Reevaluation #2

o FEV11500mL (-100mL) DQ5_ DQAI’0L0Z _DOB1'0613

. - Dar  DOAL™IZ01  DOBLMD301 DRa
- !
o DSA:anti DQ6 19000 (!) / Clq positive Pl oo vvzor | DOBIDATL
o Donoris DQ 06:03 DQ7 DQOAL"0S:03 DOB1"03:01  (DR11),DR1Z 047 0 436 451
DOy DOALT0S0S DOBEL1*02:19 DR11 a7 2 Sl 439
DaQ7  DOAL™DG0]  DOB1™0201  (DR11),DR1Z D47 0 200 230
DO  DOAL®02:0]  DEOE1*03:02
. of sy D8 DOALMIZ01  DOBLT03:.02 (DR4)
» Complement inhibition started DOR | DOAL°0302 | DOBL"0302 —
12/nov/2020 DQS  DOA1%02:01 DOB1%03:03 DR7
Das  DOA1"03:01 DGB1*03:03 (DRS)

DQ3 DOALT0202  DOBLT03:03 DRI




Case study

> DSA:

o Graft dysfunctionbefore circulating DSA

DSA negative?

1/ AMR DSA negative exist (ISHLT, 2016)

1/ Are we missing circulating HLA DSA?
o Donor alleleis not in the kit panel
o Epitopesharing (2 to multiple beads)

o Complement (C3-C4) interference (steric)

o IgM

o Rapidincrease/appearance (<30days)
o Underestimation of DSA strength by the clinician

2/ intragraft DSA

100 _—

Graft survival (%)

0

>
>

80

60 -

40 1

20 4 -

"""""""

—_ DSA-

sDSA+/gDSA-

- gDSA+

T T T T T T T
0 60 120 180 240 300 360 420

(Visentin, 2016)

Graft DSA only exist
Graft DSA associated with
decreased survival
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Serum

Graft

mm sDSA*/gDSA*
sDSA*/gDSA~

mm sDSA/gDSA*
Positive

Bl Negative

(Sacreas, ERJ, 2019

Dysfunction:

o ask for frequent DSA
o Intra graft DSA




Case study DSA resul

o Several beads for one antigen

o Possible wide range of MFI
o Mean?Higher? Range? Allele specific
> DSA: o Dialogue with HLA lab
0O Graft d Sfunction before circulatin DSA Analyse Luminex du patient 83817 695554 I 634122 650659
e g " 2010120 o8pofz ” wiosr
o Rapidincrease/appearance (<30days) DG2 0QA1"0201 DQBI%02:01  (DR7)  DQ2 59 842 314
. . e e e D02 DOAL"DA:D]1  DOBR1T0Z2901 D02 1] 57 85
o Underestimation of DSA strength by the clinician Bl DoAL 0LOL | DORL 2L 00 0 196 158
a2 DOAL%050]1 DOB1%02:01 DR1T D02 (1] 1] 30
002 DOAL"0R01  DOB1™02:02 ORT 12 35 593 234
D04  DOALRD2:0]1 DOELT0:01 | 6663
004 DOAL®0G0E  DOBLI(01 (DR4) 5515 | 10an1
D04 DOALR02:0]1  DOBELT04:02 12510
004 DOAL®MA]  DOBL002 DRE,DR1E | 7954
D45 2 DOAl*0l:]  DOBL*05:01 E, I i
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]

i L s e D w3 et
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Case study

> Histology:

o Normal First TBB
o 2" TBB: AFOP, No capillarylesion

Acute graft dysfunction with « normal biopsy » DSA negative
o Frequentclinical situation

o Sampling biais
o No proof at first for humoral component




Case study

> Histology:
o Normal First TBB
o 2" TBB: AFOP, No capillarylesion

AFOP
o Poor outcome
o Toughtto be associated with AMR

754

50

Percent survival

25

0 T T T
0 1 2 3 4

Verleden, 2017

Paraskeva, 2013

Time

Table 2 Histopathologic Indications for Immunopathologic
Evaluation

. Neutrophilic capillaritis

. Neutrophilic septal margination

. High-grade acute cellular rejection (> A3)

. Persistent/recurrent acute cellular rejection (any A Grade)
. Acute lung injury pattern/diffuse alveolar damage

. High-grade lymphocytic bronchiolitis (Grade B2R)

. Persistent low-grade lymphocytic bronchiolitis (Grade B1R)
. Obliterative bronchiolitis (Grade C1)

. Arteritis in the absence of infection or cellular rejection
10. Graft i i i i

11. Any histologic findings in setting of de novo DSA positivity

O 00 N Oy U1 WM

AFOP ———- BOS/ OB
No CLAD

Berry, 2013

T
4000




Case study

» Complement activation:

o C4d staining negative [<50% (#10%)]

o Clqg

o Both are complementary>> complement inhibition?

The role of C4d deposition in the diagnosis of antibody-
mediated rejection after lung transplantation Aguilar, 2018, AT

o

Allograft Survival

100

80

60~

40+

20+

VVVVVYY

Saint- Louis

641 LTx=>» n=73 AMR with 45 C4d negative

MPFI cut off=2000
C1q/C5

|IGIV/PP/Ritux/bortezomib

C4d neg AMR had poor outcome as C4d pos
BUT 12/18 C4dneg had C1q pos DSA

Log rank p = 0.581

C4d-positive

ol P
1!-————-!-

C4d-negative

365 730 1095 1460 1825 2190 2555 2920
Time after the diagnosis of AMR, days

Allograft Survival

100

80

60+

404

20m=

Log rank p < 0.0005

Persistent DSA

365 730 1095 1460 1825 2190 2555 2920
Timeafter the diagnosis of AMR, days




Case study

» Complement activation:
o C4d staining negative [<50% (#10%)]
o Clqg

o Both are complementary>> complement inhibition?

Complement-Activating Anti-HLA Antibodies in Kidney
Transplantation: Allograft Gene Expression Profiling

and Response to Treatment (Lefaucheur, 2017)
No. of patients (%) Odds Ratio Rejection rate  Rejection rate
Complement S0C
o - - inhibitor
Strategy based on DSA detection 116 (100) —— 9/52 21/64

Strategy based on DSA characterization (C1q+/C1q-)

215 3/32

Non-complement-activating DSAs 47 (47) [ B
7437 18/32
I T T T T T T

< Complement-activating DSAs 69 (59)
0.0625 0.125 0250 0.500 1.00 200 400 B.00

<— Favours complement inhibitor Favours SOC —>

» propose complement inhibitor to AMR
» with complement activation

C1-esterase inhibitor treatment for
antibody-mediated rejection after lung
transplantation: two case reports (Parquin 2020)
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Caractérisation de la dysfonction du Greffon




Caractérisation de la dysfonction aigue du Greffon

» Titer/Dilution

» Complement binding
» 1gG subclass

» non HLA DSA

» Intragraft DSA

» « Clustering »
> Cell free DNA

» Biospsy staining (IHC/IF)

» Intragraft Gene Expression
" Molecular microscopy
= Nanostring



New tools for diagnosis...

DSA characterization
Titer
Com plement binding The NEW EMOLAND JOURMAL ¢f MEDICINE
lgG subclass
non H I_A DSA EEVIEW ARTICLE
Antibody-Mediated Rejection of Solid-Organ
Allografts

Non invasive graft injury evaluation

Alexandre Loupy, M.D., Ph.D., and Carmen Lefaucheur, M.D., Ph.D.

Cell free DNA

Tissue characterization
Biospsy staining (IHC/IF)
MRNA characterization
=>» Molecular microscopy
=2 Nanostring



... and new therapeutics

Antibody-Mediated Rejection of Solid-Organ
Allografts

Alexandre Loupy, M.D., Ph.D_, and Carmien Lefaucheur, M.D., Ph.D.

Belatacept
Proteasome inhibitors
Complementinhibitor
Plasma exchange

Anti IL-6/anti IL6-R

IDeS
BAFF inhibitor

vV V V V V V V V

Integrin inhibitor

Howkin6 1de taade

=

Which therapy for which patient?? QH = :g =




REJECTION Is an HETEROGENEOUS process

- - ATG/SAL/antiCD52
CorticoResistance IL6 inhibitor(Tocilizumab/Siltuximab)
CTLA4 inhibitor (belatacept)

/ Cell recruitment Natalizumab

Cellular
rejection

Antibody
mediated

rejection —_| Endothelial mTOR inhibitor
Activation
ADCC :
\ (NK/Macrophage) IVIG/CS/antiCD52/SAL/
Anti HLA antibodies (DSA) . .
Staining (C4d, ..) Complement Dpd IVIG/AntiC5/antiC1
Gene expressionin the graft
Ab depletion Ab production

Rituximab
Proteasome Inhibitor

Plasmapheresis




Complement dependent AMR

Complement-Activating Anti-HLA Antibodies in Kidney
Transplantation: Allograft Gene Expression Profiling

and Response to Treatment (Lefaucheur, 2017)
Mo. of patients (%) Odds Ratio Rejection rate Rejection rate
Complement socC
inhibitor
Strategy based on DSA detection 116 (100) = L 8/h2 21/84
Strategy based on DSA characterization (C1g+/C1qg-)
MNon-complement-activating DSAs 47 (41) I B ; 2115 3z
Complement-activating DSAs 69 (59) TI37 18/32
| | | | | | |
0.0625 0125 0250 0500 1.00 200 400 8.00
<— Favours complement inhibitor  Favours S0C —>

> propose complement inhibitor to AMR with complement activation



Complement dependent AMR

—— A/RDS/ Refractory
reexisting (AOBO/ALI/CAd-) e .
DSA DSA anti DR17 (700) ARDS Clinical AMR
(probable: DSA+/histology+/C4d-/other diagnosis excluded)

| Refractory to steroid puls/PP/Rituximab/IVIG
Complement activation: I1gG positive crossmatch

D2 D10 D22 > Severity: ARDS

Case#4 D1
Follow up (since C1-INHinitiation): D118
Positive IgG Extubation Steroid Pulses (X5) Cl'INH C1-INH (2/week for 3 Outcome: a||Ve (d150), FEVl sta b|||Zat|0n (#1600)
crossmatch Plasmapheresis (DZZ) Ir:;(IJgtIZ\s;:en 1/w&|=.1eik)
(x5) (28/kg) monthly
Rituximab
IVIG (2g/kg)

EPHANIE

(Roux, 2019)
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Conclusions
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| pysfunction Risk of treatment

Diagnosis Response to treatment

» DSA characterization » Prediction » Infection » Prophylaxis

» cfDNA » Improve treatment allocation | > Proliferative » preemptive treatment
» Graft gene expression » Improve outcome » Metabolic » Minimisation

Perspective

» Polymorphism (e.g: complement system/FcR) » Polymorphism for pharmacology/infection (e.g:TLR)
» NK (KIR mismatch) » cfDNA for early detection of cancer




