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Terasaki P, Keessler M. Muckey AM. Presenstzaton and kidney

trarsplant fallures. Postgrad Med J 1971; 47 89-100
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Phenotype of ABMR

(" Phenotype 1: Due to pre-existing Abs

Phenotype 2: Due to de-novo Abs

BXEERBATE NSHETE RE RPUISr- 2015.7.19 @

€) Ascending limb of loop of Henle
€ Descending limb of loop of Henle
© Peritubular capillaries

Q Proximal tubule

© Glomerulus (Bowman's capsule
+ Glomerular caplilaries)

(© Distal tubule
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Charaétér of hIgs

Eb-AL/70T7UOF

M chan class
(hearey chaen)

H Chan Noowe
Subnchnses

M chan MW nK}o

L chan AW 23 kOn
Ougtvl chan x and v)

Total MW 970 \Da

Noomad Serum

Concenmration (mgimi

Ext. Coert 14 14
0.1% @ 280 v

( ormgrerevt faxton weat) MB m4
Fe receptor binding wong weak weak
no

Mt cell®asopisl n
degrarulation

Pacertal transter song strong strong no no no

*Light chawrs are present on all imerunoglobulin classes. In hummam, « chans are found 67% of the time, and A chans are Sound 1% of the time for rabios n
other speies, o Table rmunogiobulin Light Chan Ratios.
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Hyperacute Rejection

Hyperacute Rejection

Ameancan Journal of Transplantanon 2015; 15 1748-1754
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Acute Antibody-Mediated Rejection
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American Journg! of Transplantanon 2015; 15 17481754
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Chronic Rejection

Chronic Rejection

Actvated endo s dothedad nldraton
of T celis and monacytes. expansion of graft
SMC and associated matrix n inbmal space
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Journal of Transplantaton 2014, 14 272-283 c (qvvuﬁ 2013 The American Sockery of Tramsplostosion
nc and the American Sockery of Transplant Surgeons
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G 10,111 1/8jL 1 2800

Meeting Report

Banff 2013 Meeting Report: Inclusion of
C4d-Negative Antibody-Mediated Rejection
and Antibody-Associated Arterial Lesions

. Haas™*, B. Sis®, L. C. Racusen®, K. Solez?, **Department of Pathology and Laboratory Medicine,
4 “ 0] Division of Neptvopathology, University of North Cavoling
e o O Coet T
’. y ment of Infer veorsity
. M. Bagnasco®, L. C. Cendales®, L.D. Comell®,  punione Health Scances Centre, Winnpeg Mantobs,
. J. Demetris™, C. B. Drachenberg'’, Cansda
F. Farver'?, A. B. Fm M, 1. W. Gibson', ®Department of Laboratory Medicine and Pathology,
" 17 ickeleit™ University of Cakforna, Los Angelas, CA
'E, ::::h“:‘.,?.;';. HA ||-|°WVu : ::: sh? . * Corresponding author: Mark Haas, mark haas@cshs.org
R. N. Smith®, C. D. Tan'?, W. D. Wallace™
and M. Mengel” as the Banff meeting report The 12th Bantf Conference on Allograft Pathology was

writing committee held in Comandatuba, Brazl, from August 19-23,
2013, and was preceded by 3 2-day Latin American
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Table 1: Revsad (Bantf 2013) classficanon of antbody-madated repcton (ABMR) (30

Acutefactive ABMR; all three features must be presaent for dagnosis ~
1. Histologic evidence of acute tssue inury, indudng one or mare of the following:
o Microvascular inflammation (g > 0° andlor ptc > 0)
o Intimal or transmural anterits tv > o
e Acute theombotc mecrocangiopathy (TMA), in the absence of any other cause
o Acute tubular injury, in the absence of any other apparent cause
2. Evidencs of current/recant antibody interaction with vascular endothelum, including at least one of the following:
o Linear C4d staining in pentubular capiiaries (C4d2 or C4dB by IF on frozen sectons, or Cdd >0 by IHC on paratfin sectons)
® At loast moderate microvasculr inflammation (Ig + ptcl > 2)°
o Increased exprassion of endothekal actvation and mjury transcnpts (ENDATs) or other gane exprassion markers of andothelal
injury in the biopsy tissue, if thoroughly valdated
3. Serclogic evidence of donor-specific antibodes (HLA or other antigens)
Cheonic, active ABMR; all three features must ba present for dagnosss™®
1. Marphologic evidence of chronic tssue inury, including one o more of the following:
« Transplant glomeruopathy (cg > 0,” if no evidence of chronic TMA
o Severe pentubuar capilary basermant mambrane Mlaymng (requires electron mecroscopy [EMI®
o Arterial intimal fibrosis of new onset, excluding other causes”
2. Evidence of current/recent antibody interaction wath vascular endothelum, including at least one of the following:
o Linear C4d staining in peritubular capiiaries (C402 or CAd3 by IF on frozen sactions, or Cdd >0 by IHC on paraffin sections)
o At loast moderate microvascular inflamsmation (Ig + peel > 2)°
o Increased exprassion of endothelkal activation and njury transcripts (ENDATs) or other gene expression markess of endothelal
injury in the biopsy tissue, i thoroughly valdated
3 Serlogic evdence of donar-specific antibodes (HLA or other antigens)
Cad staning without evidance of rejection; al three features must be present for diagnosis'®
1. Linear Cdd staning in paritubular capdlanas (C4d2 or C4d3 by IF on frozen sectons, or C4d > 0 by IHC on paraffin saections)
2.g=0, pic = 0, cg =0 (by kght microscopy (LM} and by EM if avadable), v 0; no TMA, no peritubular capdlary basement membrane
multiayering, no acute tubular injury (n the absence of another apparent causa for this)
3. No acute cell-medated rejection (Ban# 1997 type 1A or graater) or boededine changss
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Feucht HE, Lederer SA, Kuth B. Humoral dlicreactivity in recip-  Rotman S, Collins AB, Colvin RB: C4d deposition in allo-
ents of rensl alografts as a risk factor for the development of  grafts: Current concepts and interpretation. Transplant Rev
delayed graft function. Transplantabon 1996, 65: 757-758. 19: 65-77, 2005
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Histopathologie Evidence ACUTE

* ATN ko changes, and'or

* Peritubudar capilantis, and/or

* Glomenaits, and'or

* Arterial fiorokd necrosis, and,

* NO evdence for ohronc capiry
Ingury frecucton andior rmulslayenng
of glomerutar and periubuty Capityry
baserment marbranes)

+

Mistopathologic Evid CHRONC
* Tearsplant glomenuiopathy. andlor
* PTC baserment memboance
MUBRATINAion, sndior )
* IFTA, ancior s WS olmmmmmm
o Ftrous intimal Bickening of arteries 3 , * May be accompaned by glomendits
v L nQ/or capianits
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Table 2: Suateges 10 prevent ABMR

1. Do not transplant haghly sensted patents
2. Avous blood transfusion
2 Paired adnoy exchange
4. In sensaged patients, precse charactenzation of ther allocansbodes and axact HLA typing of the donor at the time of transplantation
& Particpation in specal programs (such as the Euwrotransplant Acceptable Mesmatch Program)
6. Removel of DSA (plasmapheresis, immunoadsorphion)
7. Direct or indirect mhitxtion of DSA procuction
a Ant+B cell agents (rituximab’)
b. Ant-plasma cell agents (protessome inhitvtors, .g. bortezomib')
¢. Rabbet ant-human thymocyte immunogiobuling @.g. thymogiobulng?
d. Costimulation blockade (e.g belatacept)?
8 Inhibiton of complement cascade (eculgumab’)
9. Intravenous immunoglobuln'
&. Neutraizing DSA: ans-dotypic actimty
1. Inhibiting complement activation by binding C3b, Cab
g. Inhibiting actvation of macrophages, neutrophils by binding Foyfls
h. Apoprosis of B cells (inhibits CD19 engression)
10. Splenectomy

ABMA antibody-medated rejection; DSA, donor-speafic antibodes; Foyfls, Fc gamma
"Thess drugs are used off-label in solid organ transplantations
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Terasaki Tray

Complement dependent HLA Antibody
cytotoxicity; CDC CrossMatch
Flow Cytometer
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Table 1: Hatologes Guagnoss snd HLA antbody status of the assgiints that feled dunng lolowwp penod wersus those that dd sat
fad = the last Sy svalebin per patient!

Current stanus of e graft

Grafts that o not fad
m the study penod

Teme of bopey postrareplant 164 0 2-a27F 0" 0 5-38 7
Durason of followwp aber bopsy 31.4* 060 7 246 0336 ¢
Hstciopcal degnosn
AMbody edatod 1eecton
Probatie ASMR

Moad 1e0cton
Toel-medetd repcton
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Glomendar Sseases
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Othar
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Torn

® 8
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Dl OF B0 The Diopay

2 85E408
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*Medan and “range shown In monthe

‘i3 A nephropatty n = 8 Dabetic nephropatiy n = 4. Memivanooroiienstive glomengdoneptnits IGNI n = & Focal and segmental
gomendoscieross n = 2. Mombonous nephropety n = 1. immunocompiae GN 1 = 3. Focal probleratve GN n = 2. Mesangial GN of
Uninown etiology n = 1; Cheonic sdvenced GN with double Contowrs n « |

"Membranoprobleratve GN » « X Focat snd segmental glomendoacionosis n « 4; Fibellary GN » « 1. immene complex GN n « 1;
Crosconns GN n = 1, Focal proidecative GN n « 1. Sevare carenchymal atraphy and 156083 with 0Ne CTescent n one glomendus n « |

ABMA « antbody-reciatnd repection
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Evolution and Clinical Pathologic Correlations of
De Novo Donor-Specific HLA Antibody Post Kidney
Transplant
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Natural hlstory of type2 ABMR
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Original Artiche

The impact of C4d-negative acute antibody-mediated rejection on
short-term prognosis among kidney transplant recipients
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A wdneyaty C Risk of Kidney-Allograft Loss According to Clq Status
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Patients Events Hazard Ratio (95% Cl)
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Ig subclass

mﬂmﬂ Pretransplant IgG Subclasses of Donor-Specific
: Human Leukocyte Antigen Antibodies and
Development of Antibody-Mediated Rejection
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Angiotensin 11 Type 1-Receptor Activating
Antibodies in Renal-Allograft Regection

Increase in No. of Beats /Min
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Bortezomib

Prospective Iterative Trial of Proteasome :
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Monoclonal antibody
Whole antibody

Humanized (from
mouse)

Complement protein C5

22 Woeks

before induchon

Nerssoria menmgiticis  Soliris | 900 900 900 200
vaccination dose g mg g mg
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Positive Crossmatch Kidney Transplant Recipients
Treated With Eculizumab: Outcomes Beyond 1 Year

L D. Comell', C. A. Schinstock?, Introduction
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Eculizumab

Report of the Inefficacy of Eculizumab in Two

Cases of Severe Antibody-Mediated Rejection of

Renal Grafts

Maren Burbach," Caroline Suberbielle,” Isabelle Brochériou,™ Christophe Ridel," Laurent Mesnard,"
Karine Dahan,” Eric Rondean,"* and Alexandre Hertig
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Backgromnd. Acute antibody-mediated rejection (AMR) is responsible for up to 20% 10 X% of acute rejection afler
Mdney transplantation. New therapeutic agents have recently enserged, such 2 eculesamahy, an anticoenplensent
procein-C5 monoclomal antibody. [n the setting of renad transplantation, eculizumab has so far proved effective both for
proventive and carative teeatments of AMR in somsitiaed patients and pationts diagaosed with severe AMR. Unsascorsafial

eculizumab trescment has oaly been repoeted ance is the literature by Stegall ¢t 2k (Am ] Toansplams 20115 11: 2405),

Methods and Resubts. We present two cases of AMR resistant to eculizumab after remal transplantation. One patient
received the anti-C5 antibody curatively, and the other putient developad AMR while being treated with eculizumab
after a relagne of atypical hemodytc uremic syndronse, The peculiarity of thee two Gaes was the sbwence of C4d
deposition in peritubular capillanes as well as the abwence of Clg-binding donorspecific antl-human leukocyte
antigen alloaatibody, as detormined retronpectively, suggosting that 3 complement-independent mochanam underfses

the pathogenesis of these AMR,

Condusion. The use of ecedizumab in Cad-negative or Clg-negative AMR does not seem effective.

Keywords Antibody-mediated rejection, Eculizumab, Complement, Kidney transplantation.
( Tramsplamtation 201495 1066-1059)
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MVI in Early PBx of CABMR
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CAABMR, treatments
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Anti-huCD20 Antibody Therapy for
Antibody-Mediated Rejection of
‘v control GG (w12) Renal Allografts in a Mouse Model
+ ohCON M, DAstat (0] 1 Abe'™ ™, D. Ishii'**, V. Gorbacheva®,
= a-HC000 mAB, D7 start (snd) :‘dmufK““W{ETgﬁf{ .
A, Valujskikh'?, W. M. Baldwin m'**
and R. L Fairchild'* %+

Amaerican Journal of Transplantation 2015; 15: 1192-1204
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Demographics-Past Cases
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PE AR Anti-Rej Prognosis

(Pervod, sCr)

Initial PreTx
(FlowTC Xm AMIX)
90, 6x
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3 D11, 36 (3]

14 MP.L.O.PE
Aesamy ™ L-©.

D11 MP.D
o7 M2 D

M o7 MP. D
D20 ATE

b

immunosuppression, C; cyclosporine, M mizombine, A azathioprine

TF; transfusion, Imx
T, focrolimus

P; predmine, D, deoxy-spergualin, L anti-lymphocyte globwlin, O;0KT3,
MF: mycophenolate mofetil lximab, &x. graftectomy, PE: plasma exchange
AR; acute rejection, &x; graftectomy, HD; hemodialysis
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8 cells Plasma cells Antiboes Complement
*Plasma cell precursor *Antibody formation *Complement activation  +Target tissue destruction
*Antigen presentation immune complexes «Chemotaxis

N7
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t

B col . o | doglet antivod ! Comp ohibil
*Rituximab (anti-CD20) *Bortezomib “i/mmunoadsorption *Anti-C5 (eculizumab)
*Plasmapheresist “Anti-C1

Pleiotropic effects  Intravenous immunoglobuling
Febyr T, Gaspert A: Antibody-mediated kidney allogralt rejection: therapeutic options and theie
experimental rationale. Transplant Int 623, 2012
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Table 1. Step-wise treatment aproach 10 the patent wih acute AMR

STER 1 Acute allograft dysfunction

Allogralt bopsy: acute AME 2 TMR

Treatment of AMR component Treasment of TMR component
Sterond pulses Sterosd publes
Antivody removal (plasma exchange of Immunoadsorption) Swatch to tacrokmus/mycophenclate mofeti
~MG

Persistent allograft dysfunction

Adograft biopry: persstentiprogressve acute AMR = TMR

Treatment of AMR component Treatment of TMR component
Bortezomd ATG
Rituarmab

Persistent allograft dysfunction

Alograft biopsy: persstentiprogressve acute AMR & TMR

Treatment of AMR component Treatment of TMR component
Eodumab Ant-CD3 menocioral antibody (OKT3)
Rescue splenectony

AMR, antbody-mediated regection, TMR, T col-mediated reyecton; ATG, ant-thymocyte globnin

Febw T, Gaspert A: Amtibody-mediated kicney allogralt rejection; therapeutic options and their
oxperimental rationale. Transplant Int 623, 2012
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AR/Ab strength
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Incidence

Rate
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