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Antibody mediated rejection (AMR): THE BIG THREAT
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MAJOR IMPACT of AMR in Solid Organ Transplantation
=» Graft function (chronic dysfunction)

=» Graft & patient survivals




Antibody mediated rejection (AMR): THE BIG THREAT

The New England
Journal of Medicine

Copyright, 1969, by the Massachaseils Midical Soziety

Volume 280 APRIL 3, 1969 MNumber 14

SIGNIFICANCE OF THE POSITIVE CROSSMATCH TEST IN KIDNEY
TRANSPLANTATION* '

Ramon Pater, M.R.C.P., anp Pavr 1. Terasax:, PrD.

Abstract Crossmatch flests of the prospective and petients receiving secondary transplants. The
kidney-transplant denor's lymphocytes with the aeffect was not a nonspecific one, for more immedi-
serum of the prospective recipient in 225 trans-  ate failures occurred among transplants from unre-
plants showed that eight of 135 with negative cross-  lated than among those from related donors. The
match failed to function immediately, in conrast to  corresponding frequency of positive crossmatch
24 of 30 with positive crossmatch (p less than  was &lso lower among related donors. The pres-
0.001). Immediate failure occurred in significantly ence of preformed cytotoxic antibodies against the
higher numbers among patienis with a higher risk  donor appears to 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
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Clinical AMR

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

AMR

Clinical Subclinical

Possible Brobakole Definite Possibile Probable Definite
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Table 1 Definition and Diagnostic Certainty of Clinical Pulmonary Antibody-mediated Rejection
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Lung biopsy Chd 05A
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D%A, donor-specific antibodies: +, jtem present: -, item abtent or mising.
*Thete i building evidence that antibody-medisted mjecton can be disgnosed confidently in the atmene of posithve CSd staining, henos this group &

respog nized sepamtely.




Subclinical AMR

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

AMR

Clinical Subclinical

Possible Brobakole Definite Possibile Probable Definite
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Table 2 Definition and Diagnostic Certainty of Sub-climical
Pulmonary Antibody-mediated Rejection Proactive TBB documentation besides graft failure
||_Ium_;I wistology | |le£I biome Cid | osa || - Protocolfz.ecil TBB
r— N N = - DSA positivity
Probable + - +
Probabile - + +
Probable + + -
Possible - - -
Possible - - -
Possible - - +
D54, donor-specific antibodies: +, item predent: -, tem &beent o
missing.




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

Allograft dysfunction

Lung histology

Lung biopsy C4d

DSA




Allograft dysfunction

« decline (...) of FEV1 of > 10% from baseline »

\

LUNG ALLOGRAFT DYSFUNCTION (LAD) |

] I

| |

Acute LAD (ALAD): Suspected CLAD:

- Acute rejecton | n FEV, and/or FVC < 90% baseline

- Acute infection . fior 2 3 weeks

r Offuar omemes Verleden, 2014
Acute dysfunction FEV1 decrease FEV1 recovery (to baseline)
Early dysfunction « Insufficient » FEV1 progression  « Better progression ...»
Severe dysfunction Need for O2/ventilation, Recovery (weaninig

Infiltrate on CT 0O2/ventilation/CT

normalisation)
Chronical dysfunction FEV1 decrease FEV1 stabilisation

Sub clinical No graft dysfunction steady function



Lung Histology

Pathology of pulmonary antibody-mediated rejection: 2012
update from the Pathology Council of the ISHLT &ery, 2013

E::lufaﬁnn Histopathologic Indications for Immunopathologic Poor reproducibility
1. Neutrophilic capillaritis Tobie 5. inter Observer Rellabiy
2. Neutrophilic septal margination Variahle Mexdian of Kappa Range of Kappa
3. High-grade acute cellular rejection (=A3) Biapay Adequacy 028 (-0.08, 0.42)
4. Persistent/recurrent acute cellular rejection (any A Grade) ACR 0.40 (0:24, 0.62)
5. ﬁr_:uI:E LUT “Ilnjurs; Patt_erlLfdifF;ijELftlimﬁtﬂrdﬂaf;;gE Airway |nhamimation 023 011, 0.56)
g P;Eﬁsiitﬁnﬂ;agﬁ;np?nn;tzg }:min{cr:?ul?‘tis {E]rade BiR) Ofer stve Bronehiolis a1 ans. =
8. Obliterative bronchiolitis (Grade C1) Acute Lung Injury DAD 0.0 003, 0.6)
9. Arteritis in the absence of infection or cellular rejection Endotheiis 022 {004, 0.47)
10. Graft dysfunction without morphologic explanation Abvslar Hemasder o 0.40 (019, 0.62)
11. Any histologic findings in setting of de novo DSA positivity Capillary Inflamm stion 017 (003, 0.31)
D5A, donor-specific antibodies. Suspicion far Aspiration 0.14 {-0.02, 0.66)
Cad 040 (024, 0.78)
Wallace, 2015

NEED IMPROVEMENT for publication AND real life

Standardisation Sharing experience/ external validation
=>» « common analysis grid » =>» Padova experience \
=>» 6 french centers o /””ﬂ' s’t ) UNIVERSITY

lungtransplant.dctv.unipd.it

\a;\ﬂi"J 5\{7 oF PADOvVA
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C4d staining L T 9, Qw:“aa

Positivity: capillary staining

_ Intensity: 0=>+++ POSITIVITY=?

Distribution: Diffuse>50%, Focal— 50-10%, Minime <10% >
. T L T - asr . v . r;"

Positive staining with C4d Ab of non C4d structures (elastic fibre, hyalln membrane) s

Internal staining control? -

Positive staining with C4d Ab of C4d deposition unrelated to DSA
. -> Ischemla reperfu5|on/GERD/mfectlon/CMV

s -
Table 5. Inter-Obsener Rellabil I'l'lr
‘ar ialile Median of Kappa Range of Kappa
Biopay Mdequa oy 028 {-0L08, 0.42)
ACR 0.40 {024, Q.62)
ddrway |nflammation 023 {11, 0.56]
| | Dbliter ative Bronchiolitis 018 {0, .58
," daute Lung Injury DAD 21 [ E ] :
Ervdiothediitic 022 {-0.04, 3.47) ﬁ
! v alar Hemosdes asis 0.A0 {19, LE2)
iCapillary Inflammation 017 (D3, 0. 31) 5
Suspacion for Aspination 014 {-0L02, 0.66) ‘ M
iCad T (D24, 0.78)
‘,-. Lgn “ T ————— I |

=2 % BETTER INTEROBSERVER RELIABILITY




Donor specific antibody

DSA negativation
=>» Drop down below 500 MFI

=» Associated with better outcomes
(Hachem, 2010) (Witt, 2013)

DSA decrease

Survival

40+
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0

100 Cleared DSA
80
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"'l Persistent DSA

!"I Log rank p < 0.0001

Hachem, 2010

0

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

=» Only few negativation among treated patient

(Otani, 2014) (lus, 2015)
=>» What decrease is clinically relevant?

B DSA mfi > 5000
25000 - . =
20000 .

s ol E
E 15000+ "t .
" .
g 100004 — et -4
- -
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i
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Otani, 2014 Pre-therapy Post-therapy

DSA control at
discharge

500 lung transplants

A 4

| Early DSA+: 86 (17%) |

v

N\

Therapy+ : 56 (65%)

MFI: 4,533 (3,068 - 12,537)

Therapy- : 30 (35%)

MFI: 3,519 (1,793 - 6,600)

l

l

DSA+: 17/49 (35%)

MFI: 4,312 (2,129 - 10,108)

DSA+: 18/27 (67%)

MFI: 4,135 (2,306 - 6,893) |

p=0.01

p=085
lus, 2013




Assumptions for DSA MFI interpretation

1) We can detect DSA if they are present BUT
=>»no large screening tools for non HLA DSA
=>» depends on single Ag kit repertoire/Antigen on beads quality

2) Circulating DSA= intragraft DSA (similar distribution) (isentin, 2016) /\

AM
R

Ab Production ‘

Graft Graft Graft

Pathogenic
« threshold »

Serum
Serum
Serum

Detection F---{ |  |em== | feem=——




Assumptions for DSA MFI interpretation

Serum DSA > graft DSA
Low affinity DSA

Overtreatment

Ab Production ’

Graft Graft Graft

Pathogenic
« threshold »

Serum
Serum
Serum

Detection F=--4 | ===t | | ==




Assumptions for DSA MFI interpretation

Graft DSA >> Serum DSA
High affinity DSA
Sponge effect+++
=>» capillary surface= lung (100m2) >> kidney (10m2)
=>» « 1 DSA was in a biopsy specimen only (s—/gp DSA) » among 11 gDSA+

patients (visentin, 2016) /\
and/or intragraft production (BALT) /\ AM
R

AM
R

Ab Production .

Graft Graft Graft

Pathogenic
« threshold »

Serum
Serum
Serum

Detection /™7 |+ rr~~~-T |1 /e




DSA: dimensions besides MFI

Complement binding ability

MFI

25000 4007 . .
Complement binding decrease
9 earlier than MFI under Treatment
200004
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O 2504
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Pré. AMR  postTl postT2 pre  AMR postTl postT2 Roux, submitted

IgG subclasses

Probability of Graft Sunvival

8. .

2 ———lgG3negatve  |5G3 =» acute AMR

3 N lgG4=>» subclinical AMR

] IgG3 positive Class switch after treatment?

9| Log-rank p<0.001

@ HA=T .4 3550 =2 &-19,8]

s . T 1 i Lefaucheur, 2016

Yaars after Transplantation




Relevant Endpoints of AMR treatment

At diagnosis

AMR criteria

Graft dysfunction
Pahtologic histology
C4d positivity

DSA postivity

After Treatment

vVVvVvVYyY

Short term ENDPOINT= AMR disappearance
Graft function RECOVERY

Histology normalisation

C4d negativation

DSA negativation

Mid term ENDPOINT

Graft function RECOVERY
Persistent DSA negativation
Persistent histology negativation

Long term ENDPOINT
Increase survival
Decrease CLAD




The right timing for evaluation?

At diagnosis

AMR criteria

Graft dysfunction
Pahtologic histology
C4d positivity

DSA postivity

Treatment A
VS.
Treatment B

After Treatment

VVv VY

Short term ENDPOINT= AMR disappearance

Prediction ?

1-3 months ?
End of plasmapheresis?
Biopsy 1 month post treatment end

Mid term ENDPOINT

ra ra P W T N )

6 months post treatment start?
6 months post treatment end?
| AMR relapse |

Long term ENDPOINT
Increase survival
Decrease CLAD

12 months post Dg/treatment start?

12 months post treatment end
AMR relapse




Different expectations depending of the
combination used

Antibody depletion | ' DSA decrease/negativation

PP / Immunoadsorption = Few days/ last for few weeks

Antibody production inhibition | B cell depletion

RITUXIMAB / Bortezomib =>» Few days/ last for few months

[ IVIG | T cell therapy DSA decrease/production inhibition
= Few months/ several months

Antibody toxicity inhibition [ ™1 C1q/C3d
Steroid / IVIG =>» immediate complement inhibition
/ Complement Inhibition C1g-C3d binding (few days)

(Machimoto, Transplant International, 2010)

=>» C4d staining (few weeks)




Real Life based proposition

Clinical assessment |:> Portative FEV1: daily

Functional Respiratory test: +3-4 weeks

CT scan: 1st evaluation 3-4 weeks (unless worsening)
chronical dysfunction: +3 months

DSA assessment |:> Single Antigen
After 5 PP; Monthly before IVIG ; /3-6 months after treatment

end
No access to C1q/C3d/Subclasses for clinical practice

TBB and C4d staining |:> 3-4 weeks after treatment of AMR
Afterwards: DSA increase/graft failure




Conclusion

Pathology of pulmonary antibody-mediated rejection: 2012
update from the Pathology Council of the ISHLT

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

Multicentric evaluation of TREATMENT

Clinical phenotype

Improve DSA characterisation

Improve PATHOLOGY

[Tooyn

New Diagnosis Tools ?
=» Molecular microscopy...




« To a great mind, nothing is little »

Thank you for your attention



