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OTpnaneHHasa BbIXUBAEMOCTb
TpaHCNAAHTATA B 3aBUCUMOCTU OT
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OcTtpoe oTTopXEeHue

aHTUTENo-onocpenoBaHHOEe
NPeAOMUHAHTHO T-KNeTouYHoe

Cocyaucroe Mukpo-

TyGyno Cocyaucroe
WHTEepPCTULMaNbHOE KNeToOYHOe

rymopanbHoe UMPKYNATOPHOE




MexaHU3M pa3BUTUS KNEeTOYHOro
OTTOpPXKEHUA
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Brian T Nankivell NETM 363:15 2010



Cocyaucroe apTepuocCKnepos
KNneTo4YyHoe

T-KNeTouHoe

OTTOpXeHue

UHTepcTULMANbHBLIN
UHTepcTULManbHoe ¢dunobpos3

KnetTo4yHoe



CybonTumanbHas aKTUBALMA
NCT KOMMJIeMeHTa

O B-kneTka
o TTnasmouuT

MUKPOLIPKYIATOpHOE PenapaTM BHbIe
BOCnaneHue I'lpOlJ,eCCbI
OcTpoe XpoHuueckoe
OTTOpXeHue OTTOpXeHue

TTeputybynnapur

A

KpeatuHuH

npoTeuHyprs



KpuTtepum rymopanbHOro oTTopxeHus

OKH

MukpoumnpkynaTopHoe socnaneHue: HemTpopUIbI B
Kanunnapax knybouxka u/unu neputybynapHbeIX KanUnnapax
ApTepumut

XpoHUYecKas TPaHCNAHTALUMOHHAA FNoMepynonaTus
XpOHUYeckaa TpaHCNMAHTALUMOHHAa BACKyonaTus
PacwenneHue 6asanbHou membpaHsbr TTTK




3HayeHue C4D ans AUArHOCTUKU OCTPOro U
XPOHUYECKOrO OTTOpXKEeHUS

DSA
m/U BOCNAneHUue

NloHnopcneuncpunyiHbie alT
OcTpoe oTTOpXKEHMUE XpoHun4eckoe OoTTopxeHue

C4D+ 90% 88%
C4D- 2%

Mauiyyedi S J Am Soc Nephrol 2001, 2002

rnomepynuT

Regele, NDT 2001; Magil, Kid Int 2005; Fahim AJT 2007; Gaston,
Transplantation 2010, Loupy, AJT 2011Regele, TJASN 2002, Sis, AJT 2007;
Issa, Transplantation 2008; Haas AJT 2011



OuHamuka C4d B TeueHUe OTTOpXKeHUS
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Loupy, A. et al. (2012) Nat. Rev. Nephrol. .2012.81



Kputepum rymopanbHoro ottopxeHua (Banff 2013)

Hoepesxcoenue mranu
nouKu:

* OKH (e otcytcTeume
APYrO#A NPUYMUHBL)

‘BocnanutencHere
KNeTKU B kKanunnapax
kny6ouka u/unu TTTK
[g9 >0 ununuptec >0)

*TMA (e oTcyTcTBUE
APYrOA NPUYUHBI)

Revised (Banff 2013) classification of antibody-
mediated rejection in renal allografts




npeacylecteylowme DSA de novo DSA

obpasoBaHue DSA B pesynbrare:
*6EpEMEHHOCTEN
*reMoTpaHcdy3nmn
[lpeawecTByOLWMX

Ob6pasoBaHne DSA B pasnuyHble CPOKU
nocne ATIl1, BO3MOXXHO Kak crneacreme
HegOCTaTOYHON MMMYHOCYMPECCUN

TpaHchnaHTauuu

$

B 3aBMcMMOCTM OT TUTpPa 1 CBOMCTB a/T MOryT ObITb
COMPS>KEeHbl C PUCKOM OTTOPXEHUS, NMbo He
oKa3sblBaTb NOBPEXAAKLWEro AeNCcTBms®

TpaHcnnaHTauusa

Time >
OcTtpoe XpoHuyeckoe
rymoparnbHoe rymopanbHoe
OTTOpPXEeHue OTTOpPXEeHue

HLA class [I#

HLA class | and/or 14

1. LoupyA, etal. Nat Rev Nephrol. 2012;8:348-357;

2. Nankivell BJ, et al. N Engl J Med. 2010;363:145114-62;
3. Turgeon NA, et al. Transplant Rev. 2009;23:25-33;

4. Colvin RB. J Am Soc Nephrol. 2007;18:1046—1056.



Pasnuuma B nporHose B 3aBUCUMOCTU OT
CPOKOB BO3HUKHOBEHUA
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I me since aABNMR (yoars)

Number at rsk
Early aABMR 40
Late aABMR 27
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Dorje et al Transplantation 2013

ﬂpeCGHCM6MﬂM3aHMH

de-novo DSA

Cy6ontum NCT




3HayeHue DSA ana otaaneHHoro nporHosa ATTI

Post-Transplant Year Persoa- Year Hxpenence Numbcer of Cases Rate/ 1000V Y car
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HepocTtatouHas UMMYHOCYNpeccus Kak
npuymHa de-novo DSA

HekoMmnnaeHTHOCTb MuHummnsauma NCT

7 DSAs (10.8%) MUHUMU3QUUS
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Yactota onpepeneHua DSA nocne ATTI

Consensus Guidelines on the Testing and Clinical
Management Issues Associated With HLA and
Non-HLA Antibodies in Transplantation

MMMYHONOIrM4YeCKUU PUCK

OuyeHb BbICOKUM Bbicokumn CpegHunn (DSA B Huskuin
(meceHcnbunmsaums) (DSA+ XM-) aHamHe3e)

DSA uBxs1lu 3mec DSAuBxsl DSABI1mMmec MoHuTopuHr DSA
u 3mec B CJlydae: hon-
compliance,l,MCT,
ANCPYHKLUU

TTocne 12mec onpeneneHue DSA B cnyvae: non-compliance, nsmeHeHus UCT,
AUNCCPYHKLIMU TPaHCNNAHTATa

Transplantation * Volure 25, Number 1, Januwary 15, 2013




BbIXyBaemocTb TpaHCNAHTATOB B
3GBUCUMOCTU OT CBOUCTB GHTUTEN

Surviving

Probability of Graft Survival

P«<0.001 by log-rank test
de novo DSA 3

de novo HLA
No Antibody T T T T T

pre transplant HLA 2 3 4 S
Years after Transplantation

700 698 667 612 504 338
316 312 295 229 176 100

-XMKTx

Class | only

Class Il only

Probability of Graft Servival

] P<0.00] by log-rank test

Allograft survival

Class I+l - - v v v N
F ) Rl 5

Yoars aflor Tranaplantation

365 730 1095 1460 1825 No. st Risk
DSA- 667 612 S04 338 164

Days after transplant OSA» Cha- < T o = i
DSA+, Clge &n 43 a7 20 12

Wiebe C et al. AJT 2012 :12(5):1157-67
Loupy A et al. NEJM 2013:369:1215-1226




BbIXyBaemocTb TpaHCNAHTATOB B
3GBUCUMOCTU OT CBOUCTB GHTUTEN

wvew.jasn.org | CLINICAL RESEARCH |
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Mopgonoruueckue
NpU3HAKU
CrabunsHaa @yHKUUA
cneunpuU4HOCTb
DSA+

Muxpo-

Ig62, IgG4
Konudecteo umpiynatopHoe
(MFI, TvaTp) eocnanexue
TleputyGynnapur) OTTOpXeHue

de novo Ha6yxaHue Ig62, Ig64
DSA 3HaoTenMA Clq-, C4d+

DwvcopyHKuma ocTpaa

DSA+
Ig6G3,
Zurcauma Clq+, CAd+

KOMMNOHEHTOR T e —

CUCTEMEL

KoMmnnemeHr-
CcBA3biBalowWwan
cNOcoBHOCTL

MNMoaknacc (lgG1-4)

Wrpunstpaums
MaKPOPAramMM

ahhuHHOCTL
CreneHb
IMUKO3UWNUPOBaAHUA

KOMMNEMeEHTa DSA+
(c4d) IgG3,

Clqt, Cad+

M3 Butler €. Hindawi Journal of Immunology Research 2017



KnuHudyeckas kaptuHa rymopasnbHOro OTTopXeHUs
onpepaensetca Texkyueu NCT

: Non
KnuHuyecka kapTuHa BCero Compliant :
compliant
e nommeme > -

I'IpOTeMHyplv/m n/nnn 17 12 5
MeaneHHbIU pocTt SCr
-
TeyeHue

Wiebe C et al. AJT 2012 :12(5):1157-67



KNUHUKO-MOpponoruyeckme BapuUaHTbI fymopasibHOro
OTTOpXeHus

NMNo3aHee
ocTpoe

Mo3aHee

CtabunbHas

«Tnerowjee» yHKUMA

KpeaTUHWH
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Wiebe C et al. AJT 2012 :12(5):1157-67




Hum Immunol. 2018 Jun;79(6):413-423. doi: 10.1016/;.humimm.2018.03.004. Epub 2018 Mar 22.

Correlations between donor-specific antibodies and non-adherence with chronic active antibody-
mediated rejection phenotypes and their impact on kidney graft survival.

YacTtoTa oTTO PXKeHUA BbiknuBaemocTb

TPaHCMJIaHTATOB

DSA+ adherent 2.6 [2,3:4,0] NS
DSA+ non-adherent 1,0 [0,3;1,6] 0,001

Malheiro J Hum Immunol 2018 Jun;79(6):413-423.



IleyeHue oTTOpXKEHUS

KNEeTo4YHOoe rymopanbHoe AxtuBHoe XOT

1 Nnasmadcepes

Myneckl MM +Pr PO +
IVIG

-+

-+

AnTunumdouuTapHble
aHTUTEeNna Putykcumab

BopTre3omub

N3meHeHue nopnepxusatowen ACT



SPpPeKTUBHOCTbL Tepanuu BBUT u
Putykcumabom npmu XOT

Author

IVig RTX Result

Billing
et al

1 g/kg 375 Positive in four cases but no response in

weekly mg/mZ the two cases with more severe
4 weeks  weekly transplant glomerulopathy and more
diffuse C4d deposits

Fehr et
al?

0.4 g/kg 375 Functional improvement in the 4 cases,

daily mg/m? stable in 3 of them (1 case of acute
days 2- one dose humoral rejection)
5

Jordan
et al?

Unk Unk dose Decreased donor specific antibodies
dose titles and decrease in proteinuria

Walser
et al

6 30g 500 mg Only 1/9 functioning graft at 18
sessions one dose months




IleyeHue rymopanbHoro
OTTOpXeHus

» TTnasmapepes Ne 6-7 ¢ 06bemom 3amelleHus
1,5-2n v BeepeHuem BBUT B pose O.1r/kr
Nocne KaxXAoro ceaHca

» B/B ummyHornobynuH (8 cymmapHou aose
1r/kr)

» Putykcumab 375 mr/m2

nuéo
» B/B vmmyHOrnobynuH - 2 r/kr
» Putykcumab 375 mr/m2




DPPEKTUBHOCTL Tepanuu
(TT@+BBUT +Putyrcmmab) npu rymopanbHOM
OTTOPXeHUU

months after biopsy

delta eGFR (95% CI for mean) (ml/min/month)

Stolyarevich et al., J Nephrol Ther 2016, 6:2



3Ha4yeHue nedeHua u noapepxusarowen NCT
ANS NPOrHO3a rymopasibHOro OTTOpXeHus

Y Beicokasa NCT + ney

+

N=52

Bblcokada NCT 6e3 nevy

N=81

9 Huskasa NCT neveHue

N=12

[ N |
* Hunskaa NCT 6e3 ney
N=23

-+

MecsiLbl C MOMeHTa buoncum




3Ha4yeHue noaaepxuearowen NCT ans
NPOrHO3a rYyMopasibHOro OTTOpXeHUs

He nonyuaslune neveHus

MecsiLbl C MOMeHTa buoncum

nonyyaswue neveHue
T1®+BBNT+Put

neyeHune

O Beicokas UCT
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MecsLbl C MOMeHTa brnoncum




PesynbTaThI NleyeHUs B 3aBUCUMOCTU OT
noaaepxuearowen UCT
(Npy ymepeHHO BbIpaXeHHOU ANCPYHKLUU)

Bblcokass CT Pcr<0,25




Bbopte3zomunb B neveHun XOT

Author N PF IVig RTX BZM Result

Woodle 66 before  Unkno 375 1.3 mg/m?4  Mean decrease of
et al' cases each wn mg/m? doses 65% in donor
in 51 BZM  doses onlyone Separated3 specific titles
pts dose dose days each  (>50% in 54%)

Flechner 20 before  before 375 1.3 mg/m*4  Good response if

et al? each each mg/m? doses SCr was <3 mg/dl
BZM BZM onlyone separated3 pefore treatment
dose dose dose days each

Walser 10 6 309 No 1.3 mg/m?4  6/10 functioning

et al® sessions doses grafts at 18
separated 3 months

days each

1Am J Transplant 2010;10(suppl 4):83;
2Transplantation 2010;90:1486-1492;
3Nephrol Dial Transplant 2012;27:1246-1251
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A Randomized Trial of Bortezomib in Late
Antibody-Mediated Kidney Transplant Rejection

Farsad Eskandary,1 Heinz Regele,2 Lukas Baumann,® Gregor Bond," Nicolas Kozakowski,?
Markus Wahrmann @, Luis G. Hidalgo,'1 Helmuth Haslacher,’ Christopher C. Kaltenecker,'
Marie-Bernadette Aretin,® Rainer Oberbauer,’ Martin Posch,® Anton Staudenherz,’
Ammon Handisurya,1 Jeff Ree\/e’8 Philin E Hallaran  and Geara A Réhmia’
A B C
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duarHocTuka U nevyeHue rymopanbHOro oTTopxeHus
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PaHHee BbIgBIIEHUE F'YMOPASIBHOMO
OTTOPXeHUs

* MOHUTOPUHT YPOBHS aHTUTEN A paHHero
BbISBNeHUs de-novo DSA

‘B cnyuae BbigsneHus de-novo DSA

BbINOSIHEHUe buoncum ¢ onpeaerieHmem
C4d

*TTpu BbISBNEHUU NPU3HAKOB OCTPOro
F'YMOPANbHOTO OTTOPXeHUs — fieveHue C
ucnonssosaHuem BBUT, Putykcumaba u T1@



