The1 9th

International Congress of

Nephrology, Dialysis

and Transplantation
(ICNDT)

12-15 December 2023

Homa Hotel, Tehran

Novel Therapies In Chronic
antibody mediated rejection

FarahnaDadras,MD
Iran University Of Medical Sciences



V Chronic antibody-mediated rejedion of kidney
transplantation is a major causdaikt-stage graft loss

V Sellareset al. showed th&0% of cases with graft lossvere
chronic active AMR.
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Understanding the Causes of Kidney Transplant Failure: The Dominant Role of
AntibodyAVediated Rejection and Nonadherence
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V Donorspecific antibodieare the main cause of antibedy
mediated rejection in particulate novo donespecific antibodies
are a risk factor for chronic active AMR.

V Thelevel of de novo donorspecific antibodiestends tomcrease
with timethroughout longerm graft survival.
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Rates and Determinants of Progression to Graft
Failure in Kidney Allograft Recipients With De Novo
Donor-Specific Antibody

were multivariate predictors of IFTA. Independent risk
factors for post-dnDSA graft survival available prior to,
or at the time of, dnDSA detection were delayed graft
function, nonadherence, dnDSA mean fluorescence
intensity sum score, tubulitis, and cg. Ultimately,

C. Wiebe'", I. W. Gibson?", T. D. Blydt-Hansen?,
D. Pochinco?, P. E. Birk®, J. Ho®, M. Karpinski’,
A. Goldberg®’, L. Storsley’, D. N. Rush’

and P. W. Nickerson®*
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Figure 1: dnDSA free survival. Kaplan—-Meier plot of dnDSA-free
survival over time posttransplant (A), split by adherence (B).

Post-Transplant Follow-up (years)

V AmericanJournal of Transplantatidz015 15:
2921 2930

dnDSA, de novo donor-specific antibody.
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Figure 2: Death-censored graft survival. (A) Kaplan—Meier plot
of renal allograft survival by clinical phenotype. (B) Kaplan—Meier
survival plot of post-dnDSA graft survival by clinical phenotype at
the time of dnDSA detection. dnDSA, de novo donor-specific
antibody.
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Antibody-mediated rejection: prevention, monitoring
and treatment dilemmas

Sonia Rodriguez-Ramirez™®, Ayman Al Jurdi®®,
Ana Konvalinka®®"9 and Leonardo V. Riella®*

V Risk Factors for dnDSAformation:

V Non-adherence

V Reduced immunosuppression
V Higher epletmismatch

V Younger age

V PrecedingTCMR

\% CurrentOpinion,Volume27 Number5 October2022
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Kidney transplant rejection
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FIGURE 1 A proposed natural history for graft loss due to de novo donor-specific antibodies. Wiebe et al.® proposed a model for a continuum of antibody-
mediated damage based on the primate studies.® The production of dnDSA after transplantation is preceded by early inflammatory events, such as cellular rejec-
tion and graft infection. Those events trigger an upregulation of HLA expression on vascular endothelial cells, thus, enhancing alloresponses of B cells and leading
to subsequent induction of dnDSA-producing plasma cells. In the early phase of dnDSA development, the pathology may appear normal until dnDSA binds to the
vascular endothelium, inducing vascular endothelial injury through activation of complement or recruitment of innate immunity. Microvascular inflammation (i.e.,
glomerulitis, peritubular capillaritis, and vasculitis) eventually leads to progressive tissue fibrosis (i.e., transplant glomerulopathy and IFTA), resulting in graft dys-
function. dnDSA, de novo donor-specific antibodies; IFTA, interstitial fibrosis and tubular atrophy; TG, transplant glomerulopathy (Adapted from Wiebe et al.%).
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B cell maturation and de novo donotspecific antibody production via
follicular dendritic cells and T follicular helper cells in lymph nodes

] A Afferent lymphatic vessel
Alloantigen A

Subcapsular macrophage

Germinal center

\ // B cell zone
\ T-B border
T cell zone

-- Step 4

Efferent lymphatic vessel
Medullary cords
Effector T cell
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Kidney transplant rejection

Chemotaxis
Classical complement cascade ?@
Proinflammatory
ctyokines
C5b- 09 MAC \\

Endothelial cell

Step1 Step2 Step3 Step3-2

FIGURE 3 Possible mechanism of chronic antibody-mediated injury via donor-specific antibodies and complement activation. The C1 complex is activated by DSA
(shown as I1gG), resulting in the generation of C3a and C5a. C3a and C5a act as anaphylatoxins to promote the migration of inflammatory cells (natural killer [NK]
cells, monocytes, and neutrophils). NK cells and monocytes, which bind to 1gG via Fc gamma receptors, produce proinflammatory cytokines, and increase endothe-
lial damage. Activation of the classical complement cascade leads to the formation of the membrane attack complex (MAC) C5b-C9, which destroys the membrane
of vascular endothelial cells. C4d, a degradation product of C4, remains bound to vascular endothelial cells at the site of complement activation and can be
detected using immunohistochemistry (Adapted with modification from Loupy et al.?® and Stegall et al.?%). FCGR, Fc gamma receptor; HLA, human leukocyte anti-

gen; MAC, membrane attack complex; NK, natural killer.
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TABLE 1 Antibody-mediated change in Banff classification 2019.

Active AMR: All 3 Chronic active AMR: All 3 C4d staining without evidence of
criteria must be met for  criteria must be met for rejection: All 4 features must be present
diagnosis diagnosis Chronic inactive AMR for diagnosis
Criteria 1: Histological Including 1 or more of oL o 3 > 1 and/or ptcml1 « Criterion 1 for AMR not met
findings the following: InCIUdmg]_' or more of « No acute or chronic TCMR or BLC
« g =1 andlor ptc = 1 the fqllowmg:
« v=>1 ® DS X
+ acute thrombotic ptcml 1
microangiopathy Arterial intimal fibrosis

acute tubular injury
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interaction with the InClLIdmgl or more of the fO”OWIng' « No molecular evidence of AMR

vascular endothelium K Ad20 L C L’)4(:”2(""‘0:) )K,/ "
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FIGURE 2. Currently used and
kidney transplant recipients with antibody-mediated rejection.
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TREATMENT OF CHRONIC AMR

V The process frorde novo DSA productionto irreversible tissue
Vinjury is a sequential changgeleading tosub-clinical injury and
Vthento clinical dysfunction.

V Therapeutic intervention during sub-clinical injury improves
graft outcome.

V Surveillanceorotocols withdonor-derived celHree DNA andgene
p][(')alilllv? I_-\}estlng have been establishezhn leado theearly detection
0 .
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Treatment Of Chronic ABMR

Vtﬁccording to the consensus treatmedtommendations based
e

V C?vaitlableevidence and expert opiniameatment of activAMR
ue to

Vdenovo DSA should

V Optimize baseline immunosuppression

V Managenonadherence

V Adjunctive therapies,such as PEX and IVIG.

V Theuse ofPEX + IVIG has not been shown tamprove the
outcomes

In patients withchronic activeAMR.

The 19'" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) ‘*i ’3
%80 s



V The therapeutic concept is to

V Removecirculating DSA
V Block their effects
V Reduce their production, or both.
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Table 1. Summary of investigational drugs for the treatment of kidney transplant rejection.

Investigational drugs for the treatment of kidney
transplant rejection

Lukas K van Vugt, Maaike R Schagen, Annelies de Weerd, Marlies E]
Reinders, Brenda CM de Winter & Dennis A Hesselink

depletion

lymphocyte and NK cell

in ABMR
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lymphocytes

EXPERT OPINION ON INVESTIGATIONAL DRUGS
2022 VOL. 31, NO.10, 10874 1100

rejection rate due to
loss of regulatory
cells

Type of
im i Mechanism of action Therapeutic effect Advantages Disadvantages Reference
Cellular-depleting therapies
Alemtuzumab B/T lymphgcyte and NK In retrospective analysis, allograft survival Applicable in ABMR, TCMR Long-lasting [8]
pletion comparable to rATG and mixed rejection lymphocyte
depletion with risk of
infection,
malignancy, auto-
immunity
Rituximab B lymphocyte depletion No clear evidence for beneficial effect in Specifically targets Higher risk of infection, [26]
ABMR B lymphocytes plasma cells
unaffected
Bortezomib Inhibits degradation No conclusive evidence for beneficial Specifically targets plasma High rate of gastro- [32]
intracellular protein effect in ABMR cells intestinal and
hematological
toxicity
Daratumumab Plasma cell, B/T Anecdotal evidence only, regarding use Targets plasma cells and Possibly increased [36—38]

gy,

€

e



Rituximab

V Rituximab, a C[20 monoclonal antibody, is a novieeatment option
for desensitization therapy in ABGincompatible

andhighly sensitizedrecipientsundergoingenal transplantation.

V However,no beneficial effectof rituximab in addition toPEX + IVIG
+ steroids was observed for established acute AMR addition

to IVIG for chronic AMR.

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) i ,3
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A systematic review of the use of rituximab
for the treatment of antibody-mediated
renal transplant rejection ., 3, %

Philip S. Macklin @, Peter ]. Morris @ ®, Simon R. Knight @ ° 2

X

V CAMR, 10records relating t@ studies
V This contrasts with CAMR in which

Vonly one of seven studies reported improved graft outcomedth a
rituximab-based regimen,;

Vthree studiesreportedinferior outcomes
V three reportedno difference

V Only one studyreportedthat rituximab was associated with an increase
In adverse efféects

Transplantation review017Apr;31(2):87-95.
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Rituximab, plasma exchange and @ e
immunoglobulins: an ineffective treatment

for chronic active antibody-mediated

rejection

Gaston J Pifeiro'?, Erika De Sousa-Amorim’', Manel Solé’, José Rios®?, Miguel Lozano®, Frederic Cofan’,
Pedro Ventura-Aguiar'?, David Cucchiari'?, Ignacio Revuelta'?”, Joan Cid® Eduard Palou®, Josep M Campistol’”,

Federico Oppenheimer’, Jordi Rovira®’"
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Fig. 1 Renal allograft survival censoring death after c-caABMR diagnose.
Treatment: patients under rituximab-containing treatment (yes), control
patient group (no). Chronic active antibody-mediated
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V In this retrospectivatudy,=62, and
n=23received treatment with
rituximab + IVIG, and PE was not
associated with improved gratft
survival when compared with the
control group.

V Onthe other hand, thecidence of
Infectionsrequiring hospitalization
within 1 year after treatment was
more than doubleph the treated

group

Pi { etialr BMCNephrology(2018 19:261
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Treatment of chronic antibody mediated rejection with
intravenous immunoglobulins and rituximab: A multicenter,
prospective, randomized, double-blind clinical trial

Francesc Moreso! | Marta Crespo? | Juan C.Ruiz®® | Armando Torres® |

Alex Gutierrez-Dalmau® | Antonio Osuna® | Manel Perellé® | Julio Pascual® |
Irina B. Torres’ | Dolores Redondo-Pachén? | Emilio Rodrigo® | Marcos Lopez-Hoyos’ |

Daniel Seron?

our study(n=25)suggestshat treatment with IVIG and RTX

doesnot significantlymodify the natural historpf chronic ABMRwith
transplant glomerulopathy:

absenceof any effect on circulatindbSA.
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Immunodominant DSA (MFI x 1000)
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FIGURE 4 Evolution of the MFI of the ¢ T tment
immunodominant donor specific anti-HLA
antibody in the placebo and treatment 10 1
groups. By mixed linear model P-value
between groups was .0735; P-value 3, 5
&, and 12 months vs. baseline was >.05.
MFI, maximal fluorescence intensity [Color
figure can be viewed at wileyonlinelibrary. o ! ! ' !
com] 0 3 6 12 months

CD20 positive cells /mm?
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200 < Treatment
FIGURE 5 Evolution of circulating B 150 \ \‘—.\'

Iymphocytes in the placebo and treatment

groups. By mixed linear model P-value \
between groups was .0036; P-value 50
3, 6, and 12 months wvs. baseline was \
<.001 [Color figure can be viewed at 0 T T i T 1
- S o} 3 6 12 months
wileyonlinelibrary.com]
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| VUrrEN I

Chronic Active Antibody-mediated Rejection

in Kidney Transplant Recipients: Treatment
Response Rates and Value of Early Surveillance
Biopsies

Fahad Aziz, MD," Sandesh Parajuli, MD,! Margaret Jorgenson, PharmD, BCPS,? Neetika Garg, MD,"
Venkata Manchala, MD, " Elsadig Yousif, MD," Didier Mandelbrot, MD,* Luis Hidalgo, PhD,?
Maha Mohamed, MD," Weixiong Zhong, MD,* and Arjang Djamali, MD?®
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Treatment response was defined as 3-month eGFR within 10% of baseline, proteinuria (UPC)
decline > 25%, DSA decline by > 50%, and MVI (ptc + g) score = 0

FIGURE 2. Three-month response rates to prescriptions in cAMR. cAMR, chronic active antibody-mediated rejection; DSA, donor-specific
antibody; eGFR, estimated glomerular filtration rate; MVI, microvascular inflammation; UPC, urine-protein creatinine ratio.

n=41 control.r=41 Rituximab

s Transplantatiomirect20228: e1360
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DSA response and graft survival

>

eGFR response and graft survival
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FIGURE 3. Short-term response in kidney function and DSA associated with graft survival. DSA, donor-specific antibody; eGFR, estimated
glomerular filtration rate; MVI, microvascular inflammation; UPC, urine-protein creatinine ratio.
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Variables associated with death-censored graft loss

Univariate analyses Multivariate analyses
Variables HR P 95% ClI HR P 95% Cl
Age >b5 at txp 1.01 0.97 0.41-2.49
Male 117 0.68 0.53-2.60
" White 0.67 0.36 0.28-1.58
History of failed transplant 0.85 0.73 0.34-2.12
DM as cause of ESRD 0.51 0.27 0.151.71
Living donor transplant 1.76 0.13 0.83-3.74
Depleting Induction 1.38 0.39 0.65-2.94
DSA present at hiopsy 1.18 0.66 0.55-2.55
Chronicity score >8 11.91 0.0001 5.38-26.33 1.54 0.48 0.45-5.25
eGFR response, yes/no 0.03 0.001 0.004-0.26 012 0.02-0.64
DSA response, yes/no 0.11 0.004 0.026-0.49 128 [10.013 []o21-7.77
UPC response, yes/no 0.38 0.01 0.18-0.82 1.02 U096 0.32-3.20
MVI response, yes/no 0.65 0.55 0.15-2.75
C4d response, yes/no 1.61 0.45 0.42-6.08
Change in MVI between two biopsies 0.86 0.2 0.69-1.09
Rituximab use 0.13 0.0001 0.05-0.34 0.27 0.10 0.05-1.29

Cl, confidence interval; DM, diabetes mellitus; DSA, donor-specific antibody; eGFR, estimated glomerular filtration rate; ESRD, End-Stage Renal Disease; HR, hazard ratio; MVI, microvascular
inflammation; txp, transplantation; UPC, urine-protein creatinine ratio.
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Belatacept

V TargetingTfhi B cellscostimulation signal bybelataceptmay
preventdnDSAand AMR.

Belatacept

V.
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Mean estimated

glomerular filtration rate

trend:prebelatacepandpostbelatacept
conversion
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Original Clinical Science—General

Impact of Belatacept Conversion on Renal
Function, Histology, and Gene Expression in
Kidney Transplant Patients With Chronic
Active Antibody-mediated Rejection

Dhiren Kumar, MD," Marc Raynaud, PhD,? Jessica Chang, BS,® Jeff Reeve, PhD,® Idris Yakubu, PharmD,
Layla Kamal, MD," Marlon Levy, MD," Chandra Bhati, MD,' Pamela Kimball, PhD," Anne King, MD,’
Davis Massey, MD," Philip Halloran, MD,® and Gaurav Gupta, MD'

We converted 9 patients ﬁ_rnean agé5N12y) with biops
provtehncaAMRfrom tacrolimus tdoelatacepat a mediamt 44
months

posi kidney transplant.

the belataceptgroup had progressive improvement £=0.02)
In eGFR

In patients diagnosed witeAMR who werenot subjected to
intensive salvagemmunosuppressive therapiesisolated
belataceptonversion alonaas associated with stabilization

in renal function.

Transplantatioly” March2021y Volume 105y Number3
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Transplant Immunology
Volume 76, February 2023, 101737

Conversion to Belatacept in kidney
transplant recipients with chronic
antibody-mediated rejection (CAMR)

Mahmoudreza Moein 9, Shugi X. Gao @1, Samuel J. Martin © 1, Katie M. Farkouh ° 1,

We conclude that compared to the standard Tacrolimus/MME/Prednisone regimen,
Belatacept did not significantly benefit in preserving the GFR in long-term follow-

ups and stabilizing the DSA production, which is one of the main factors resulting in
chronic graft failure.
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Bortezomib

V Bortezomibis a proteasome inhibitor that is registered for the
treatmenbf multiple myeloma

V Its mechanism of actiors toinhibit the degradation of
Intracellular proteins, which in theendcausespoptosis.

VIn vitro, bortezomibcausechuman plasma cell apoptosiand
prevented DSA production

The 19'" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) *i ,3
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JAmM Soc Nephrol. 2018 Feb; 29(2): 591-605. PMCID: PMC5721086
Published online 2017 Dec 14. doi: 10.1681/ASMN.2017070818 PMID: 29242250

A Randomized Trial of Bortezomib in Late Antibody-Mediated Kidney Transplant
Rejection

Luis G. Hidalgo,* Helmuth Haslacher,”® Christopher C. Kaltenecker,! Marie-Bernadette Aretin,® Rainer Oberbauer,?

Martin Posch,? Anton Staudenherz,” Ammon Handisurya,! Jeff Reeve,® Philip F. Halloran,® and Georg A. B&hmig®!

N=44 patientswere randomly assigned to receit@0 cyclesof either
bortezomibn=21 or placebo n23, at 3-month intervalsin double-blinded
fashion

Eachtreatment cycle consisted difortezomibat 1.3 mg/m? administered

Intravenouslytwice weeklyon daysl, 4, 8, and11.

Therewere alsono significant differencesn measured GFRirinary protein levels
DSA or themorphologic and molecular featuresf disease activity in followp biopsies

i
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In conclusion, this randomized traias notableto showthat bortezomib preventsthe progression
of graft dysfunction or reduces features of disease activity in late[iaSive ABMR.
This and thebserved increase in the number of AEs not support the use dfortezomibin the
treatment of this type of rejection



Carfilzomib

V Carfilzomibis a secondjenerationrreversible proteasome
iInhibitor . Its mechanisnof action is similar to that of
bortezomip.

V Six non human primate kidney transplantecipients

Its effectiveness inumanawvas studied only ifung and heart
transplant
V J. Clin. Med.2023 12, 4916 https://doi.orgl0.3390jcm12154916
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Investigational drugs for the treatment of kidney
transplant rejection

Lukas K van Vugt, Maaike R Schagen, Annelies de Weerd, Marlies EJ
Reinders, Brenda CM de Winter & Dennis A Hesselink

Complement inhibitio
(1 esterase Binding and inactivating  No conclusive evidence for beneficial Specifically targets Gastro-intestinal

inhibitors C1 esterase effect acute and late, active ABMR complement, modulating toxicity
immune responses without
cellular depletion

Eculizumab Inhibits cleavage of (5 in  No conclusive evidence for beneficial Specifically targets Increased
active components effect in ABMR complement, modulating meningococcal
immune responses without infections and
cellular depletion hepatotoxicity
Anti-C1s antibodies Binds and blocks activated No conclusive evidence in ABMR, only  Specifically targets Safety unclear. Safety
C1 protein phase | trials complement, modulating data only available
immune responses without  from small patient
cellular depletion numbers
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Eculizumab

V Eculizumal ananti-C5 monoclonal antibody, inhibitsterminal
complement activatian

V A pilot randomized controlled trial of chronic AMRwith de
novo DSAshowedmnodest improvement in the €GFR).

V However a cohort withsignificantlylower TG levelsin the
control group may ndtave provided high level oevidence.

The 19" International Congress of Nephrology, Dialysis and Transplantation (ICNDT) “‘],



Eculizumab Therapy for Chronic Antibody-Mediated
Injury in Kidney Transplant Recipients: A Pilot
Randomized Controlled Trial

Mixed model analysis ofeGFR slope comparing

S. Kulkarni'?*, N. C. Kirkiles-Smith?®,

. . Y. H. Deng®, R. N. Formica'?, G. Moeckel®, Abbreviations: +, C4d positive; —, C4d negatiyg;
2 cDNA, complementary DNA; DSA, donor-specific
StUdy arms durlng the fIrSt 6 mo V. Broecker®, L. Bow', R. Tomlin" and antibody: eGFR, estimated GFR; ENDAT, endothelial

3,5 & :
J. S. Pober cell-associated transcript: MFl, mean fluorescence

301
2 207 o b In total, 15 participants (5 control, n=10
> 104 "% Treatment treatment).
£ 0 oo The treatment group receivedé mo of
2 0 eculizumabfollowed by 6 mo of observation.
%_20. The primary end point was percentage change in
(eGFR) trajectory over the treatment period. The
S A S R A treatment group had an improvedeGFR
Month trajectory versus control, based on our
predetermined two-sided0.10significance level (p
=0.09
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ENDAT analysis of kidney biopsies performed at baseline and & 6, and 12 mo.
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Figure 6: ENDAT analysis of kidney biopsies performed at baseline and at 3, 6, and 12 mo. ENDAT expression of SELE,
PECAM1, VWF, and PALMD were noted to be higher than levels in normal kidneys for both groups; however, there was no reduction
in ENDAT expression in eculizumab-treated patients. ENDAT, endothelial cell-associated transcript.
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C1 esterase Iinhibitors

V C1 esterase inhibitors are serine proteases isoledathuman
plasma.

V Their mechanism of action is inactivate Clesterasayy binding to

Its reactive site, thumhibiting the classicalpathway of
complementactivation.

VBerinertR andCinryz& ar e currently on t
registered fothe treatment of hereditapngicedema
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(A) Mean ( SE) creatinine clearance on therapy (baseline
through day 13). Baseline levels obtained at screening, before
study dose on dayi. (B) Mean SSE) creatinine clearance after

therapy (day 20through day 90).
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Plasma-Derived C1 Esterase Inhibitor for Acute
Antibody-Mediated Rejection Following Kidney
Transplantation: Results of a Randomized Double-
Blind Placebo-Controlled Pilot Study

R. A. Montgomery'*, B. J. Orandi’,

L. Racusen?, A. M. Jackson®, J. M. Garonzik-
Wang', T. Shah? E. S. Woodle®, C. Sommerer®,
D. Fitts’, K. Rockich’, P. Zhang’ and

M. E. Uknis’

patients achieved supraphysiological levels through-
out. This new finding suggests that C1 INH replace-
ment may be useful in the treatment of AMR.

Abbreviations: AMR, antibody-mediated rejection;

AE, adverse event; C1 INH, C1 esterase inhibitor;
NAAd fravth aamnlamant +ai Aa Aatinn nra_

Eighteen patients were enrolled (T INH n = 9, placebo n =
9).They found a decreasen TG developmentafter 6
months of treatment with a C1 esterasanhibitor.



Effect of BIVV 0090n morphologic and molecular

bloi)sy results. Cld staining in peritubular capillaries ORIGINAL ARTICLE Al
C4d score) andantibody mediatedrejection (ABMR) . i ) .
istomorphology Anti-C1s monoclonal antibody BIVV0O09 in late antibody-
mediated kidney allograft rejection—results from a first-in-
patient phase 1 trial
Conventional scores F.Eskandary! | B.Jilma®? | J.Miihlbacher® | M.Wahrmann! | H.Regele* |
N. Kozakowski* | C.Firbas? | S.Panicker’ | G.C.Parry® | J.C.Gilbert® |
Cdd score g+ptc sum score cg score P.F. Halloran’ ©® | G.A.B6hmig"
P=0.016 P>0.99 P03
1 ] 1

T

Here we describe the results in a cohort dfO
kidney transplant recipients (median of4.3years
post transplantation) with late active ABMR .

During 7 weeks followup, no severe adverse events

17 l i were reported.

; , , Five of 8 C4d-positive recipients turned Cld-
negativein 5-weekfollow-up biopsies while another
2 recipients showed a substantial decrease C4d

scores. There was, howeveRO change in
MVI, gene expression patterns, DSA
levels, or kidney function
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focllizumab

V Tocilizumabis a recombinantnonoclonal antibodywith
specificity forbothsolubleandmembraneooundIL -6 R.

V Anti-IL -6 therapy was found to significanttgducethe
number of pro-inflammatory T helper lymphocytes by 10%

andincreaseregulatory T lymphocyte numbers by10%
INn @ murine skin transplantation model.
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Index and 1 year post tocilizumab Assessment of Tocilizumab (Anti-Interleukin-6

allograft biopsies Receptor Monoclonal) as a Potential Treatment for
. . g gt sposten) ¢ TS oo Chronic Antibody-Mediated Rejection and Transplant

- Glomerulopathy in HLA-Sensitized Renal Allograft
] o T T Recipients
g 10 L ‘g 1.0 T Z% 1.0
- J. Choi*, 0. Aubert?, A. Vo', A. Loupy?, Abbreviations: AE, adverse event; AMR, antibody-
os o o M. Haas®, D. Puliyanda’, I. Kim', S. Louie’, medtated nagetion: CANSL. (chrorie, actve amtiody-
e il A.Kang", A. Peng’, J. Kahwai', N. Reinsmoen?,  [sco(ed, iecioni BOR, qoporspectt o ous
’ ore TCZ oot 1CZ o oo toz st 02 ’ N bostTez M. Toyoda* and S. C. Jordan' Food and Drug Administration; iDSA, imr;1uno<ilomi-
d _ Acute C;Illélzggejecﬁon e Thrombotit;:‘(l]igrg;ngiopathy £ e 'ZZS;;?;E
| We identified 36 renal transplant patients with cAMR
] - o - plus DSAsand TG who failed standard of care
treatment with IVIg plus rituximab with or without
S 407 S 40 2 10 1
| | _ plasma exchange.
oL ‘ : . Patientswere offeredrescue therapywith the antit IL -

6 receptor monoclonaltocilizumab with monthly
Figure 1: Index and 1 year post-tocilizumab allograft biopsies. (A) Kidney allograft index biopsy phenotypes at the initiation of

tocilizumab treatment were obtained for 36 patients. All patients had significant glomerulitis (g), peritubular capilaritis (ptc), C4d positiv- Infus I O nS
ity, and chronic changes in the glomerulus (cg), interstitium (ci), and tubules (ct). (B) This figure shows kidney allograft biopsy pheno- "
types before and after tocilizumab treatment (N = 9). Allograft biopsy specimens were obtained 1 year after tocilizumab treatment

and compared with pretocilizumab chronic active antibody-mediated rejection biopsy specimens in nine patients. Significant reductions

in g plus ptc scores and C4d deposition were seen with tocilizumab treatment. Other parameters were stable. TG, transplant glomeru-

lopathy; IF/TA, Interstitial fibrosis/tubular atrophy.



Kaplani Meier curves of kidney allograft and patient survival after treatment
with tocilizumab for chronic active antibody-mediated rejection CAMR)

=]
2 \V Tocilizumab-treated patients

A UK P St pe demonstratedraft survival 80%and
wone, LTITTIINTROTT patient survival rates 91%, at 6 years
soe] T V Significantreductions irbSAsand
£ o stabilization of renal function were
2 seen al years.

I R R V No significant adverse event®r severe
T e e adverse events were seen.

1 B — -

V Tocilizumabprovides good longerm
outcomes for patients witAMR and

: TG, e_spemall?_x:ompared with

T LB BoA i historical published treatments.
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Tocilizumab In the Treatment of
Chronic Antibody-Mediated
Rejection Post Kidney
Transplantation: Clinical and
Histological Monitoring

Johan Noble 2, Diane Giovannini®, Reda Laamech', Farida Imerzoukene’,
Bénédicte Janbon', Laura Marchesi', Paolo Malvezzi', Thomas Jouve "2 and

V A retrospective study 40 kidney transplant recipients who received
V monthlytocilizumabfor chronic active AMRno control group)

V At 12 months follow-up, renal function andproteinuria remained stable,no

clinical or histological worseningwas seen, except fthhose whoselinical
condition was morsevere athe time of initiation.

Front. Med.8:790547 doi: 10.338%fmed2021.790547
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eGFR (mUmin/1.73m2)

Time post TCZ

FIGURE 1 | Outcome of eGFR post Tocilizumab in kidney transplanted patients treated for chronic ABMR. Boxplots shows the eGFR (CKD-Epi) of |
of the introduction of TCZ, at Month-6 (M6) and at Month-12 (M12). TCZ stands for Tocilizumab. AMBR stands for antibody-mediated rejection.
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Clinical TRANSPLANTATION

The Journal of Clinicol and Translotionol Research

ORIGINAL ARTICLE

Early effects of first-line treatment with anti-
interleukin-6 receptor antibody tocilizumab for chronic
active antibody-mediated rejection in kidney
transplantation

Antonio Lavacca, Roberto Presta, Chiara Gai, Alberto Mella, Ester Gallo, Giovanni Camussi,
Isabella Abbasciano, Antonella Barreca, Cristiana Caorsi, Fabrizio Fop ... See all authors v

First published: 15 May 2020 | https://doi.org/10.1111/ctr.13908 | Citations: 44

n=15first-line therapy, stabilization of (GFR}aNnd proteinuria

, a significant reduction irDSAtiters, and Histologicalimprovementon
the protocol biopsies aftel6 months.
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Original Investigation Kidney360

Lack of Histological and Molecular Signature Response
to Tocilizumab in Kidney Transplants with Chronic
Active Antibody Mediated Rejection: A Case Series

Dhiren Kumar,' Idris Yakubu,” Frough Safavi," Marlon Levy," Irfan Moinuddin,’ Pamela Kimball," Layla Kamal,’
Anne King,' Davis Massey,” Philip Halloran,” and Gaurav Gupta@®

1} papeojumoq

[60]

N=10, black (/0%),underwentregrafts(40%),and were sensitized (meaPRA41%).median of

six doses of TC@anges53¢10). At amedian followup of 12 months (rangeb8¢24 monthy),

Patient survival wa®0%,one patient deathhip infection.
Overall death censoregraft survival was80%,with two graftlosses.

KIDNEY 3601: 663 670, July,2020
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Table 2. Results

Mean (SD)
Measure N P Value
Pre-TCZ Post-TCZ
Graft function
eGFR T, versus Tz, 10 41.6 (18.8043) 422 (17.6937) 0.71
eGFR T versus Ty, 10 41.6 (18.8043) 39.2 (19.0193) 0.43
eGFR T, versus Tio, 6 41.7 (20.2846) 41 (26.6983) 0.88
Proteinuria T, and T. 10 1.61 (1.1426) 1.85 (2.3244) 0.70
Slope eGFR (Tp—12 m versus Tp+12 m) 10 —0.14 (0.9082) —0.33 (1.0724) 0.60
Histology
MVI 6 4.8333 (1.472) 4.1667 (2.0412) 0.39
Total chronicity score 6 4.3333 (1.9664) 5.6667 (3.4448) 0.29
IFTA 6 2.5 (0.8367) 3.3333 (1.7512) 0.38
MMDx scores
AbMR 5 0.792 (0.1681) 0.776 (0.2615) 0.86
Total rejection 5 0.83 (0.1454) 0.79 (0.1488) 0.51
Atrophy fibrosis 5 0.362 (0.2374) 0.584 (0.1494) 0.21
Global disturbance 5 0.884 (2.243) 1.646 (1.2158) 0.44

TCZ, tocilizumab; Ty, at time of initiation of TCZ; T3, 3 months after initiation of TCZ; T, at time of most recent followup; MVI,
microvascular inflammation (glomerulitis plus peritubular capillaritis score); IFTA, interstitial fibrosis and tubular atrophy; MMDx,
Molecular Microscope Diagnostic System; AbMR, antibody-mediated rejection.
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Retrospective propensity score matched comparative studynof9
patientswho receivedescue treatmentwith tocilizumab

after treatment with rituximab, plasmapheresis, and IVI&ghd
compared this witm =37 patients
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