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MAJOR IMPACT of AMR in Solid Organ Transplantation

Graft function (chronic dysfunction) 

Graft & patient survivals
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Antibody mediated rejection (AMR): THE BIG THREAT

Roux, 2016
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Antibody mediated rejection (AMR): THE BIG THREAT
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Clinical AMR

Proactive TBB 
documentation



Subclinical AMR

Proactive TBB documentation besides graft failure
- Protocolized TBB
- DSA positivity



Allograft dysfunction

DSA

Lung histology

Lung biopsy C4d



Allograft dysfunction

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

Verleden, 2014

Definition Expectations

Acute dysfunction FEV1 decrease FEV1 recovery (to baseline)

Early dysfunction « Insufficient » FEV1 progression « Better progression …»

Severe dysfunction Need for O2/ventilation, 
Infiltrate on CT

Recovery (weaninig
O2/ventilation/CT
normalisation)

Chronical dysfunction FEV1 decrease FEV1 stabilisation

Sub clinical No graft dysfunction steady function



Lung Histology

Wallace, 2015

Poor reproducibility

Standardisation 
 « common analysis grid »
 6  french centers

Sharing experience/ external validation
 Padova experience

NEED IMPROVEMENT for publication AND real life

Berry, 2013



Positivity: capillary staining

Intensity: 0+++

Distribution: Diffuse>50%, Focal= 50-10%, Minime <10%

C4d staining

Positive staining with C4d Ab of non C4d structures (elastic fibre, hyalin membrane)
Internal staining control?

Positive staining with C4d Ab of C4d deposition unrelated to DSA
 Ischemia- reperfusion/GERD/infection/CMV

BETTER INTEROBSERVER RELIABILITY

POSITIVITY=?



Donor specific antibody

DSA negativation
Drop down below 500 MFI
 Associated with better outcomes
(Hachem, 2010) (Witt, 2013)

Hachem, 2010

DSA decrease
Only few negativation among treated patient
(Otani, 2014) (Ius, 2015)

What decrease is clinically relevant?

Otani, 2014 Ius, 2013



Assumptions for DSA MFI interpretation

2) Circulating DSA= intragraft DSA (similar distribution) (Visentin, 2016)
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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
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Serum DSA > graft DSA
Low affinity DSA
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Assumptions for DSA MFI interpretation

Ab Production

Overtreatment
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Graft DSA >> Serum DSA
High affinity DSA
Sponge effect+++

capillary surface= lung (100m2) >> kidney (10m2)
 « 1 DSA was in a biopsy specimen only (s–/gþ DSA) » among 11 gDSA+ 

patients (Visentin, 2016)

and/or intragraft production (BALT)
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DSA: dimensions besides MFI

pr
eB

C
M

BM
C
 A

M
R

po
st
M

1 
B
C
M

po
st
M

2 
B
C
M

0

5000

10000

15000

20000

25000

B
C

M

pr
eC

3d

C
3d

 A
M

R

po
st
M

1 
C
3d

po
st
M

2 
C
3d

0

50

100

150

200

250

300

350

400

C
3

d
 r
a

ti
o

pre AMR postT1 postT2 pre AMR postT1 postT2
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Complement binding ability
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Complement binding decrease
earlier than MFI under Treatment

Roux, submitted

Lefaucheur, 2016 

IgG3  acute AMR
IgG4 subclinical AMR
Class switch after treatment?



AMR criteria
Graft dysfunction
Pahtologic histology
C4d positivity
DSA postivity

Relevant Endpoints of AMR treatment

At diagnosis After Treatment

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



AMR criteria
Graft dysfunction
Pahtologic histology
C4d positivity
DSA postivity

The right timing for evaluation?

After Treatment

Short term ENDPOINT= AMR disappearance
Graft function RECOVERY
Histology normalization
C4d negativation
DSA negativation

Mid term ENDPOINT
Graft function RECOVERY
Persistent DSA negativation
Persistent histology negativation

Long term ENDPOINT
Increase survival
Decrease CLAD

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

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

12 months post Dg/treatment start?
12 months post treatment end
AMR relapse
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At diagnosis Treatment A 
vs. 

Treatment B



Different expectations depending of the 

combination used

Antibody depletion

PP / Immunoadsorption

Antibody toxicity inhibition

Steroid / IVIG

/ Complement Inhibition

Antibody production inhibition

RITUXIMAB / Bortezomib

/ IVIG / T cell therapy

C1q/C3d

 immediate complement inhibition

C1q-C3d binding (few days)
(Machimoto, Transplant International, 2010)

 C4d staining (few weeks)

B cell depletion

Few days/ last for few months

DSA decrease/production inhibition

 Few months/ several months

DSA decrease/negativation

 Few days/ last for few weeks



Real Life based proposition

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

Clinical assessment Portative FEV1: daily
Functional Respiratory test: +3-4 weeks
CT scan: 1st evaluation 3-4 weeks (unless worsening)
chronical dysfunction: +3 months



Conclusion

Multicentric evaluation of TREATMENT

Improve DSA characterisation

Improve PATHOLOGY

New Diagnosis Tools ?
Molecular microscopy…

Clinical phenotype



Thank you for your attention

« To a great mind, nothing is little »


