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2017 Banff Criteria and Humoral Rejection 

Haas M et al. Am J Transplant 2018; 18:293

Evidence of Ab interaction with vascular endothelium

Serologic evidence of DSA

Active ABMR
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Histologic evidence of injury
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Humoral rejection
Active Chronic

__________________________________________________
Presentation Acute rise SCr Proteinuria

DSA appearance Preexisting DSAde novo DSA 

Anti HLA Ab Class I Class II

IFTA ↓ ↑

Cellular rejection ↓ ↑

Response to treatment Yes No
__________________________________________________
Haas M et al. Kidney int 2017; 81:729



Defining the phenotype of disease



Rejection related disease based on archetypical 
analysis of molecular phenotype

n=1208 Bx

Reeve J et al. JCI 2017; 2: e94197

NR: no rejection EABMR: Early ABMR
TCMR: T cell mediated rejection FABMR: Full blown ABMR
Mixed Mixed rejection LABMR Late ABMR



Rejection related disease in KT biopsies based 
on archetypical anaysis of molecular phenotype

Reeve J et al. JCI 2017; 2: e94197



C fixing DSA and graft survival 

Bouquegneau A et al. Plos med 2018; 15(5) e 1032572



Characteristics of pts with C1q binding DSA

Lefaucheur C et al. J Am Soc Nephrol 2018; 29:620

CXCL11
CCL4
MSA47
MSAA6A
FCGR3A

Endothelial activation
IFNγ response
NK activation
Monocyte/macrophage
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Immunoadsortion: a randomized 
controlled trial in acute AMR

(n=10 patients)

Böhmig GA et al. Am J Transplant 2007; 7: 117



Transplantation2018; 102: 557
PF and IVIG have become standard of care despite limited low quality eidence



ABMR score integrating disease characteristics and response 
to treatment in active ABMR: n=278 

Treatment  PF+high IVIg, RTX+steroid boluses

Viglietti D et al. JASN 2018; 29: 606

At time of diagnosis 

At time of diagnosis  and response 2 months after treatment   

↑ eGFR, ↓ PTC, ↓ MFI



Post treatment C1q and outcome
SOC: PF+IVIG+RTX

Viglietti D et al. Kidney Int epub ahead of print



On top of SOC treatment strategy for acute 
AMR

Plasma Exchange

Rituximab
Bortezomib

Splenectomy

IV Immunoglobulin

?



RITUX ERAH: double blind placebo controlled trial to evaluate 
rituximab in acute  AMR (1st year) n=38

• Sautenet B et al . Transplantation 2016; 100: 
391

Acute AMR PP+IVIG+steroids
Rituxi

Placebo 

Treatment failure: composite of graft loss and absence of GFR improvement



RITUX ERAH: results at 1 year

• Sautenet B et al . 
Transplantation 
2016; 100: 391

g+
ptc



Treatment of chronic AMR

Damaging Effect of dn DSA

Treatment



Treatment of chronic ABMR with IVIG and 
rituximab: 

a multicentre, prospective, randomized, double blind clinical 
trial.

Moreso F et al. Am J Transplant. 2018; 18: 927



Treatment of chronic ABMR with IVIG and 
rituximab: 

a multicentre, prospective, randomized, double blind clinical 
trial.

Moreso F et al. Am J Transplant. 2018; 18: 927



Borteject trial: e-GFR

Escandary F et. L J Am Soc N 2018; 29: 591



Borteject trial: MFI max

Escandary F et. L J Am Soc N 2018; 29: 591
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New treatments

Modulation of  basal IS
IdeS
Complement blocking/clearing
Anti IL6R/antiIL6



Modulation of basal IS



dnDSA and survival according to TAC exposure x 
24 months 

(n=42)

Beland MA et al.  Transplant Int 2017; 30: 502



IdeS



IgG degradating enzyme derived 
from S Pyogenes (IdeS)

Jordan SC et al. NEJM 2017; 377: 442



Ides effect on circulating IgG levels 

Jordan SC et al. NEJM 2017; 377: 442



Montgomery RA et al. Transplantation 2018; 102: 1

Anti-Id
eS Ab after 1st/2

nd dose



Complement blocking/clearing

Böhmig GA et al. Transplantation 2018, epub ahead of print

Classical 
pathway

Lectin 
pathway

Alternative 
pathway

C3 C3b

C4bC2bC3b

C3bBbC3b 

C5

C5aC5b

MAC

C1s, C1r, C1q

ECU

C1 INH

Anti-C1s MoAb MF-IA



Eculizumab



Case report: eculizumab in severe acute ABMR

Locke JE et al. Am J Transplant 2009; 9: 231



Eculizumab for the Prevention of ABMR in +XM patients 

• Cornell LD et al. Am J Transplant 2015; 15: 
1293

+XM 
PE:       n=48

PE +EC:  n=30

Acute AMR 

Stegall MD et al. Am J Transplant 2011; 11: 2405



• Cornell LD et al. Am J Transplant 2015; 15: 1293

Transplant glomerulopathySubclinical AMR

Eculizumab and histology



ECU: a randomized pilot:  study
 (dn DSA, > 6m follow up,  > 20 % eGFR decline x 12 m)

• Kulkarni et al. Am J Transplant 2017; 17: 
682

10 treatment ECU x 6m + 6m follow up
N=15 Bx 0,  3, 6 , 12 m

5 controls no treatment , 12 follow up



ENDAT expression not reduced with ECU

• Kulkarni et al. Am J Transplant 2017; 17: 
682



Eculizumab treatment (n=116) in patients with 
preexisting DSA

Results of 2 trials for the prevention of acute ABMR in pts receiving a kidney 
from cadaveric or living donor vs SOC

Slide, Courtesy from Christophe Legèndre
Lefaucheur C et al. J Am Soc Nephrol 2018; 29:620



ECU ↓ 3m ABMR in pts with preformed C1q 
fixing Ab

Lefaucheur C et al. J Am Soc Nephrol 2018; 29:620



C1 INH



C1 INH in the prevention of ABMR in 
sensisitized pts: prospective randomized trial

20 pts with PRA > 50%

Desensitization IVIG + RTX + PF

TX

PLACEBO
(10)

C1 INH*
(10)

* C1 INH 2x week x 7 weeksVo AA et al. Transplantation 2015; 99:299

Evaluation at 6 m



C1inh prevents C consumption and 
decreases C1q fixing DSA

Vo AA et al. Transplantation 2015; 99:299



C1 INH in acute ABMR non-responsive to 
conventional therapy

n=6 (Apr 2014-Jul 2016)

• Viglietti D et al. Am J Transplant 2016; 16: 
1596



C1 inhibition in acute ABMR non-responsive to 
conventional therapy

n=6 (Apr 2014-Jul 2016)

• Viglietti D et al. Am J Transplant 2016; 16: 
1596

Before       After
___________________________________________
eGFR  38.7±17.9   45.2±21.7 p=0.027
+ C1q DSA 6/6        1/6 p=0.025

____________________________________________
No change in histology
  



Standard of care (9) vs standard of care +  C1 INH (9):
 placebo controlled trial for acute ABMR

Primary efficacy var: histology at 20 d

• Montgomery RA et al. Am J Transplant 2016; 
16:3468

C1INH (9) Placebo (9)
Resolution of 
AMR at 20 d

7/9 6/9

TG at 6 m 0/7 3/7



Standard of care (9) vs standard of care +  C1 INH (9):

Day 1-13 C1 INH functional activity

x 1.73 in C1 INH treated group

Total number of PF

Montgomery RA et al. Am J Transplant 2016; 16:3468



Anti C1s MoAb



Anti C1s MOAB in chronic active ABMR: first in 
patient phase 1 trial: SAFETY and TOLERABILITY

10 KT, 4 weekly doses  4.5 y follow up

• Escandary F et al. AJT 2018; 18: 916



Anti C1s MOAB in chronic active ABMR: first in 
patient phase 1 trial

10 KT, 4 weekly doses  4.5 y follow up

• Escandary F et al. AJT 2018; 18: 916

5 weeks protocol Bx



Anti C1s MOAB in chronic active ABMR: first in 
patient phase 1 trial

10 KT, 4 weekly doses  4.5 y follow up

• Escandary F et al. AJT 2018; 18: 916



Tocilizumab/Clazakizumab



Tanaka T and Kishimoto T. Cancer Immunol  Res2014; 2: 288 

Biology of IL-6



Tocilizumab (anti-IL-6 R) for treatment of 
chronic AMR

Patients with DSA and TG who failed standard care with IVIG +RTX 

N=36

Choi J et al.Am J Transplant 2017; 17: 2381



Tocilizumab (anti-IL-6 R) in pts with cAMR & TX 
Glom

2011-2016, 36 pts who failed to respond to IVIG & Rituximab 8 mg(kg(m x 6-25 
m

Choi J et al.Am J Transplant 2017; 17: 2381

Graft survival (all pts) Graft survival (pts with TG) Patient  survival 



Conclusions

Response to treatment depends on AMR phenotype 
Active vs chronic

C fixing DSA vs non C fixing 

No efficacy of IVIG, Rituxi, Bortezomib or Ecu in chronicAMR

PF + IVIG SOC for acute ABMR (moderate efficacy)

New stragefies being explored
C1 INH, anti C1s MoAb, anti IL-6R/IL6, 
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