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2017 Banff Criteria and Humoral Rejection

Class | Class |
Active ABMR Chronic ABMR
Histologic evidence of injury
Microvascular Transplant
injury (g+ptc) glomerulopat
Intimal hy
transmural ptc

AV fitEi6F Ab interaction with vaséfatidil@yRilmg

Th r.om bOtI_CSeroIogic evidence Iélf%g%\ o.nset
microangiopa arterial

thy Haasi Mttl SNheh IJ Transplant 2018; 18:293
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Active Chronic

Presentation Acute rise SCr Proteinuria

DSA appearance Preexisting DSAde novo DSA

Anti HLA Ab Class | Class Il
IFTA J ™

Cellular rejection J T
Te—s:ponse to treatment Yes No

Te—

Haas M et al. Kidney int 2017; 81:729






PC2 (35% of variance)

Rejection related disease based on archetypical
analysis of molecular phenotype

PC2 (35% of variance)

® NR
® TCMR
® Mixed
® EABMR

4

1

-4
1

® FABMR
© _le LABMR

-2 0 2 4 6 8

PC3 (5% of vari
PC1 (57% of variance) C3 (5% of variance)

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

Reeve J et al. JCI 2017; 2: e94197



Rejection related disease in KT biopsies based
on archetvnical anavsis of molecular nhenotvoe
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C fixing DSA and graft survival
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Fold change (C1g+ vs Clg)
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Immunoadsortion: a randomized
controlled trial in acute AMR
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Bohmig GA et al. Am J Transplant 2007; 7: 117



The Treatment of Antibody-Mediated Rejection in
Kidney Transplantation: An Updated Systematic
Review and Meta-Analysis

Susan S. Wan, MMed (Clin Epi), FRACP," Tracey D. Ying, MMed (Clin Epi), FRACP, '~

Kate Wybum, FRACP, PhD,'“ Darren M. Roberts, FRACP, PhD,>* Melanie Wyld, MBA, MPH,"°

and Steven J. Chadban, FRACP, PhD'+*

HR (85% CI)

Study Year N

Bohmig 2007 10
Bonomini 1985 44
Blake 1990 38
Allen 1983 27

Kirubakaran 1981 24

Overall (l-squared = 59.1%, p = 0.044)

NOTE: Weights are from random effects analysis

0.16 (0.02, 1.61)

0.36 (0.15, 0.86)

R 0.66 (0.29, 1.50)

—E—-— 1.23 (0.51, 2.97)

* 291 (0.77, 10.97)

<:> 0.76 (0.35, 1.63)

%

Waeight

8.44

24.42

25.41

24.42

17.30

100.00

|
0

Favours Antibody Removal

I
1 15

Favours Control

PF and IVIG have become standard of care despite limited low quality eidence

Transplantation2018; 102: 557



ABMR score integrating disease characteristics and response
to treatment in active ABMR: n=278
At time of diakh@atment PF+high IVIg, RTX+steroid boluses

Variable Number of Patients Number of Events 95% CI P
eGFR (per 1-ml/min per 1.73 m< increment) 278 60 "t0 0.98) =0.001
Chronic allograft glomerulopathy

Banff score=0 228 40
Banff score=>0 50 20 1.92) 0.004
Interstitial fibrosis/tubular atrophy
Banff score=0 130
Banff score=>0 148 (1.62t05.29) <0.001
Anti-HLA DSA status
Preformed " X '
De novo ? (1.34 to 4.47) 0.004
time of diagnosis and - _r treatment
v ?% , .nber of Patients  Number of Events HR 95% ClI P
eGFR at ABMP ~ 6 278 60 0.93 (0.90 to 0.95) <0.001
incremem e
Interstitial fib -wIR diagnosis
Banff score= 130 16 1
Banff score=( 148 44 2.44 (1.36 to 4.37) 0.003
eGFR relative cha .ge after treatment (logofvalue+0.7], 278 60 0.24 (0.16 10 0.35) <(.001
continuous)
APeritubular capillaritis Banff score after treatment 278 &0 1.50 (1.16 to 1.93) 0.002
(continuous)
Anti-HLA DSA MFI relative change after treatment 278 60 1.30 (1.11 t0 1.52) <0.001
(continuous)

Viglietti D et al. JASN 2018; 29: 606




Post treatment C1g and outcome
SOC: PF+IVIG+RTX
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Viglietti D et al. Kidney Int epub ahead of print



On top of SOC treatment strategy for acute
AMR

Rituximab
Bortezomib >

Splenectomy -

/
Plasma Exchange IV Immunoglobulin



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

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

Acute AMR == PP+|V/|G+steroid® Rituxi
" Placebo

Rituximab Placebo

b=

40 60 80 100

Treatment failure at day 12 (%)
20

Sautenet B et al . Transplantation 2016; 100:



Serum creatinine {pumol/L)

RITUX ERAH: results at 1 year
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Treatment of chronic AMR

Treatment
>

Damaging Effect of dn DSA



Treatment of chronic ABMR with IVIG and

rituximab:

a multicer eCFR mbmin/1.73 m) | clinical
70
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0 1 3 6 12 months

Moreso F et al. Am J Transplant. 2018; 18: 927
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Treatment of chronic ABMR with IVIG and

rituximab:
a multicentre, prospective, randomized, double blind clinical

Proteinuria (g/day)

-

0 1 3 6 12

«“9=Placebo
«B-Treatment

months

'iE Immunodeminant DSA (MFI x 1000)

30

25

20

15

.,_.—-—"'-.\N/'
o =7 &
0 3 6 12

=#=Placeho
& Treatment

months

Moreso F et al. Am J Transplant. 2018; 18: 927
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eGFR (mlI/min/1.73 m?2)

Borteject trial: e-GFR
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Escandary F et. LJ Am Soc N 2018; 29: 591



% Change in MFI

Borteject trial: MFI max

DSA MFI_max
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Months

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

Modulation of basal IS

ldeS
Complement blocking/clearing

Anti ILBR/antilL6



Modulation of basal IS



dnDSA and survival according to TAC exposure X
24 months

(n=42)
Graft survival post-DSA detection
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™ 4
O | === TAC <5.3
——— TAC 5.3-6.3 P =0.005
8 | TAC >6.3
o T T I ] I
0 12 24 36 48
Time post-DSA detection (months)
Number at risk
TAC <5.3 14 5 4 3 1
TAC53-6.3 14 11 9 7 2
TAC>6.3 14 12 11 7 5

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



ldeS



lgG degradating enzyme derived
from S Pvogenes (ldeS)

F(ab’), and Fc

Fcy receptor positive

Complement positive,

!

CDC positive,
ADCC positive

Jordan SC et al. NEJM 2017; 377: 442

Complement negative,
Fcy receptor positive
or negative

Complement negative,
Fcy receptor negative

!

CDC negative,

ADCC positive or negative

|

CDC negative,
ADCC negative



ldes effect on circulating 1gG levels

14-
P<0.001

129 6 _0.001
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Jordan SC et al. NEJM 2017; 377: 442



A Antibody mediated rejection
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Complement blocking/clearing

MF

Anti-C1s MoAb MF-1A L |
I Desorbed plasma
v % —n
: B e
A Classical Cls, Clr, Clq <
I_I pathway
% ECU
v C4bC2bC3b |,
C1 INH-> tectin > €3 = C3b > 5
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\ v \%
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Bohmig GA et al. Transplantation 2018, epub ahead of print



Eculizumab



Case report: eculizumab in severe acute ABMR
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Eculizumab for the Prevention of ABMR in +XM patients
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Stecall MD et al Am | Transnlant 2011 11 2405

Acute AMR
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Eculizumab and histology

Subclinical AMR Transplant glomerulopathy
—— F 4 100,00% ?
w00tk ¥ 0000% 1
80.00% // 80.00% /
70.00% //; 70.00% ?
:‘;ﬁ F; B AIl EC :EE L mAIlEC
40.00% A § Control 40.00% - / ® Control
30.00% / aulm /
20.00% - - | P
10.00% - o— L/
0.00% T . |
0.00% 1 f
A FEND i & gl A 3 months 1 year 2 year

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



ECU: a randomized pilot: study

(dn DSA. > 6m follow up. >20 % eGFR decline x 12 m)
10 treatment ECU x 6m + 6m follow up
N=15 BxO, 3,6,12m
5 controls no treatment, 12 follow up

60
45
@ 30— _
154 - T
| = Control
— Treatment
0, r ' ' ' ' r r r r r
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (month)

Kulkarni et al. Am J Transplant 2017: 17:



ENDAT expression not reduced with ECU
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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

T ri1 Standard of care (N=64)

x 'i‘ Complement C5 INH (N=52)

2011
2014 Dafr 0 DET 14 Da? 90
DSA Allograft Biopsy Incidence of
C1q status Histology biopsy-proven
FCM+ Gene expression AMR

Standard of care: PE and IVIG according to local centers’ protocol
C5 INH: Eculizumab 1200 mg at Tx, 900 mg/week x4 and 1200 mg at week 5, 7, 9

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



ECU { 3m ABMR in pts with preformed Clqg
fixing Ab

No. of patients (%) Odds Ratio Rejection rate Rejection rate
Complement SOC
inhibitor
Strategy based on DSA detection 116 (100) i B i 9/52 21/64

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

Non-complement-activating DSAs 47 (41) I L] | 215 3132

Complement-activating DSAs €9 (59) I B { 1137 18/32

| | ! | | | | |
0.0625 0.125 0.250 0500 1.00 200 4.00 800
<— Favours complement inhibitor  Favours SOC —>

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



C1INH



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

20 pts with PRA > 50%

\'%

Desensitization IVIG + RTX + PF
v

X

PLACEBO < > C1INH*
(10) v (10)

Evaluation at 6 m

Vo AA et al. Transplantation 2015; 99:299 * C1INH 2x week x 7 weeks
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Clinh prevents C consumption and
decreases Clq fixing DSA
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C1 INH in acute ABMR non-responsive to

conventional therapy
n=6 (Apr 2014-Jul 2016)

Primary endpoint

o

Conventional Non responsive eGFR
Initial treatment ABMR
ABMR  Rinodemat (178 o) - DSA >3000 MF| ————— Secondary enpoints
diagnosis - IVIG courses (2 gikg x3) - gtpte 22 D1/D2/D3 and twice weekly - Protocol biopsy
- negative AeGFR + IVIG 2 g/kg every 4 weeks (6 months) | | = 2 limg Pt BT

= M

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



C1 inhibition in acute ABMR non-responsive to

conventional therapy
n=6 (Apr 2014-Jul 2016)

80

[=1]
<

Before After
.\.—/4 eGFR 38.7t17.9 45.2+21.7 p=0.027

+C1lgDSA 6/6 1/6 p=0.025

!\‘/ No change in histology

[ ] Mgan eGFR

M-3 MO M+6

.
=

eGFR (mL/min/1.73 m?)

]
<

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



Standard of care (9) vs standard of care + C1 INH (9):
placebo controlled trial for acute ABMR
Primary efficacy var: histology at 20 d

_________(CUNH(9) ___Placebo(9

Resolution of 7/9 6/9
AMR at 20 d
TGat6m 0/7 3/7

—o— C1INH

- Placebo

Creatinine clearan

I || | | 1 1
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Standard of care (9) vs standard of care + C1 INH (9):
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Anti Cls MoAb



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

10 kidney transplant recipients
Late active ABMR with evidence of DSA-triggered CP activation
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Anti Cls MOAB in chronic active ABMR: first in
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Anti C1s MOAB in chronic active ABMR: first in
patient phase 1 trial
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Tocilizumab/Clazakizumab
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Tocilizumab (anti-IL-6 R) for treatment of
chronic AMR

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

Response to treatment depends on AMR phenotype
Active vs chronic
C fixing DSA vs non C fixing

PF + IVIG SOC for acute ABMR (moderate efficacy)

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

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