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Long-term kidney transplant graft survival—Making progress when most needed
Emilio D. Poggio- Joshua J. Augustine?- Susana Arrigain- Daniel C. Brennan- Jesse D. Schold

© 2021 American Society of Transplantation & American Society of Transplant Surgeons.
Published by Elsevier Inc. All rights reserved. Published by Elsevier Inc.
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Molecular phenotyping of T-cell-mediated rejection. Anita S. Chong & David L. Perkins Nature Reviews Nephrology
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A DECADE OF EXPERIENCE WITH ALEMTUZUMAB THERAPY FOR SEVERE OR GLUCOCORTICOID-

RESISTANT KIDNEY TRANSPLANT REJECTION

Alemtuzumab cohort

* Alemtuzumab anti-
rejection therapy

Retrospective study K
Single center
Start: 1% Jan 2012
Stop: 1% Jan 2022
J
&

« 225 kidney recipients

Referencecohort
« Post-transplantation

rejection therapy

« 1668 kidney recipients

* No alemtuzumab anti-

k.

Methods

outcomes
* Survival analysis
* Multivariable

+ Functional & adverse

regressionanalysis  /

»
Ey

/&_E\

Alemtuzumabcohort

* Over 80% long-term graft survival

* Median T lymphocyte depletion duration £ 8
months

* Median B lymphocyte depletion duration £ 12
months

+ 54 serious infections/100 person-years

Cohortcomparison

* Worse graft survival in alemtuzumab cohort,
HR 2.31

« Worse patient survival in alemtuzumab
cohort; HR 1.75

* Association with alemtuzumab therapy and
infection-related mortality, HR 2.36

/ Alemtuzumab anti-

» rejection therapy:

+ Effective for severe kidney
transplant rejection

+ Causeslong-lasting lymphocyte
depletion

+ Associatedwith frequent

infections
+ Associatedwith worse patient

Ksuwiwl outcomes j

Outcomes after alemtuzumab
anti-rejection therapy partly
due to the severity of the

underlying rejection

E. D

Van Vugt, et al. Transpl. Int. 2023
doi: 10.3389/ti.2023. 11834

( Transplant
nternational
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French derivation cohort
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Mean dd-cfDNA (%)
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Cell-free DNA for the detection of kidney allograft rejection

[] No specific lesions

L] IFTA

[] Borderline

[] FSGS

] Glomerulitis without rejection
[] PVN

] Inactive AMR

[0 CA-TCMR

[] Equivocal for diagnosis of AMR
] CA-AMR

B Active AMR

[0 Acute TCMR

E Mixed

Olivier Aubert et al. doi: 10.1038/s41591-024-03087-3. Epub 2024 Jun 2. &



A peripheral blood gene expression signature
to diagnose subclinical acute rejection

METHODS

Discovery of 17 gene set for Acute Cellular |

Rejection (ACR) diagnosis

Transcriptomic Analysis

¥

Discovery Cohort
(RMA-saq, N=88)

(N=127)

(Microarray, N=65)

. Development of Targeted Expression

¥ X
Validation Cohort :

(TREx) Assay

Trairing

GoCAR"
(N=113)

¥

Logistic
Regreasion Model

[

¥

¥

GoCAR Testing
(M=64)

Balgian Testing
(M=48)

.....

doi: 10.1681/ASN. 2018111098

OUTCOMES
i 1. RMA seguencing identified a 17 gene set for
14 accurate diagnosis of subchinical acute rejection
-; 2. TREx assay based on the 17 gene sel achieved
£ ] PPV=0.79 and NPWV=098 for subclinical ACR

diagnosis
The patients with high or intermediaie risk sores
had high nsk of graft loss

; Py e | - } . "
: =T }
.'._..—l—"'.r“ !
.—_—._,_——'-ﬂ“-'-‘ MRS o R .
" - - ') =Y I:::-.w.':l-l - ma

CUNC LUS'UN: The TREx assay allows the noninvasive diagnose of
subclinical acute rejection in the grafi and may represent a useful tood o risk-

stratify kidkney transplant recipients.
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Macrophage

Neutrophil @
) k HLA Class | 0N

‘
My

HLA Class |
i g -
1. Activation of 2. Interaction with HLA 3. Ab-dependent cell-
complement cascade and non-HLA antigens mediated cytotoxicity

on cell surface

Donor-specific HLA Antibodies in Solid Organ Transplantation: Clinical Relevance and Debates. Jin Wang
et al. doi: 10.14218/ERHM.2019.00012
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Bortezomib in Late Antibody-Mediated
Rejection (BORTEJECT trial)

METHODS OUTCOMES
Randomized controlled inial » Borezromib did nol affect the siope of eGFR

= SGFR Siope (mmandt, 73 mienr)
44 tonal atograll recipients Hortoomib: -4 68 {85880 .0 )

Kty inthysion cteria Pacabo: <5 150867t .142)
DEA» sl ABMR mephaSfy

o mantha posi- Ty,
olFR 2wl imend_F3m?

&

£
:
:
:

Primary endpaint
m,‘?ﬁﬂﬁ b+ Mo diffarencs in secondary endpoints B More AEs

Secondary endpoints CONCLUSION
mGFR. DSA. 24-ma Bx, survival Bartezomib may not halt the progression of late ABMR

doe 10 VG814 ER A Randomized Trial of Bortezomib in Late Antibody-Mediated Kidney Transplant
Rejection. Farsad Eskandary et al. DOI: 10.1681/ASN.2017070818
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C1 Esterase Inhibitor C4b2a

W (C3 Convertase)
Clars

Antibody
Binding

Antigenl I o
- Eculizumab

Endothelial Cell MEMBRANE
ATTACK COMPLEX

Tissue

Complement-Based Therapy in the Management of Antibody-Mediated Rejection.
Anshul Bhalla et al. DOI: 10.1053/j.ackd.2019.12.002




Antibody-mediated allograft damage

Functional course 1 ._\_/\/

JMmbagnamo
SbEnLboymadoom Flinctionsl coUfst2 ey

3ob3nfhmogoymn
dmEomM0Y

Function

CHRONIC AMR

=
o
L=
£
1]
a
o
-
o
T

Persisting Microvascular
Inflammation

v

ENDOTHELIAL
INJURY

)k Electron microscopy
< Fluctuating C4d status

m -

= )k )k Endothelial-associated transcripts

Preformed Persisting — De novo

Kidney Transplant Time

COMPLEMENT
ACTIVATION

Loupy A, et al. Nat Rev Nephrol. 2012;8:348-357.
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Tocilizumab

o

IL-21 IL-21 IL-6 |—— Tocilizumab
“-'6 — Tocilizumab *
Plasma cell

Survwal
O |L -21

IL-6 j—— Tocilizumab

Cytotoxi :
O Tesi

Antibody-mediated rejection
Cellular rejection

[ |

Allograft endothelium

Tocilizumab and Active Antibody-Mediated Rejection in Kidney Transplantation: A Literature Review. Lara Cabezas, Lionel Rostaing et al.
https://doi.org/10.3389/fimmu.2022.839380




Anti-Interleukin-6 Antibody Clazakizumab
in Late Antibody-Mediated Rejection

JOLIRNAL OF THE AHMERIC AN EOCIETY OF HEPHRECLES

METHODS OUTCOME

» 5 serious infections, 2 diverticular disease complications
> Reduction of DSA levels & ABMR activity
20 renal allograft recipients - Modulation of e GFR decline
DSA-positive ABMR
2365 days after transplantation [Part & Pari B
eGFR =30 mLimin/i. 73 m? i

Phase 2 RCT (Vienna, Berlin)

Placebo
{manthiy)

Predicted eGFR [mlimin/1.73 m7)

Primary endpoint
Safety & tolerability
Hey secondary endpoints
DSA levels, blopsy resulls, eGFR decling

Conclusion i0 10168 1/ASN 202007 1106

»-Salety signals warrant careful evaluation In fulure trials
k- Praliminary outcorne results suggest potential efficacy

A Randomized Clinical Trial of Anti-IL-6 Antibody Clazakizumab in Late Antibody-Mediated Kidney Transplant Rejection. Konstantin Doberer, Georg A Bohmig et
al. 2021 Mar;32(3):708-722.doi: 10.1681/ASN.2020071106




e NEW ENGLAND JOURNALof MEDICINE

Felzartamab for Antibody-Mediated Rejection

A PLAIN LANGUAGE SUMMARY

Based on the NEJM publication: A Randomized Phase 2 Trial of Felzartamab in Antibody-Mediated Rejection
by K.A. Mayer et al. {published May 25, 2024)

In this trial, researchers assessed the safety, side-
effect profile, and preliminary efficacy of felzartamab
for the t of antibody fiated kidney-

transplant rejection.

In patients who have undergone kidney transplanta-
tion, antibody-mediated rejection is a leading cause
of allograft failure.

WHY WAS THE TRIAL DONE? PATIENTS

There are no approved therapies Ym;ummg.
for antibody-mediated kidney- 1/—

transplant rejection. The trans- V]

membrane glycoprotein CD38
has emerged as a promising
therapeutic target, Felzartamab
is a fully human IgG1 monoclo-
nal CD38 antibody that is being
studied for the treatment of DSA
antibody-mediated rejection.

who 22 adults

Median age, 39 years

'&m Sumicas Biopsy-diagnosed
antibody-mediated kidney-

transplant rejection

HOW WAS THE TRIAL CONDUCTED? Estimated glomerular
: ; i ; e S filtration rate of at least
221 with antibod diated rejection of a functioning kidney 20 ml/min/1.73 m?

allograft at least 180 days after transplantation, diagnosed through

biopsy results, were assigned to receive nine intravenous infusions of Presence of donor-specific

either felzartamab (16 mglkg) or placebo over 24 weeks. The primary antibody
outcome was the safety and side-effect profile of felzartamab over
52 weeks.

Felzartamab Placebo TRIAL DESIGN

« PHASE 2

* DOUBLE-BLIND

* RANDOMIZED

= FLACENO-CONTROLLED

* DURATION OF TREATMENT: 24 WEEKS;
TOTAL FOLLOW-UP; 52 WEERS

~LOCATIONE: VIENNA AND BERLIN

11 Patients 11 Patients

1 Copyright & 2024 Massachusetts Medical Society,

The NEW ENGLAND JOURNAL of MEDICINE

RESULTS RESOLUTION

Adverse events were reported in all patents, although the number of events
was higher with felzartamab than with placebo. Most adverse events were mild
or mod in severity, including eight infusion reactions in the felzartamab
group. Serious adverse events (e.g., pneumonia) were primarily infection-related
and were less common with felzartamab (1 patient) than with placebo (4 patients).
There were no fatal adverse events.

Any Adverse Event

119 events
81 events ‘
At 24 weeks, resolution of antibody-
mediated kidney-transplant rejec-
Felzartamab Placebo tion (a key secondary outcome)
was four times as likely with felzart-
Adverse Events According to Severity amab as with placebo.
Wild Moderats Severs
Blevants 55 events
37 cvents ‘2 L
3 events 2events
Felzartamaly Pl aceho Felzartamaby P\l(e bo Felzartamab Placebo

LIMITATIONS AND REMAINING QUESTIONS

* The trial was exploratory, with a primary safety CONCLUSIONS
objective. In patients with antibody-mediated kidney-
* The sample size was small, and the duration of transplant rejection, treatment with
the trial was short. intravenous felzartamab over 24 weeks
* The trial was conducted in Europe in a primarily
White population; the findings may not be
generalizable to transplant populations in other
regions, including North America.

had acceptable safety and side-effect
profiles.
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FURTHER INFORMATION
Trial registration: ClinicalTrials.gov number, NCT05021484; and EUDRACT number, 2021-000545-40

Trial funding: MorphoSys and Human Immunology Biosciences

Full citation: Mayer KA, Schrezenmeier E, Diebold M, et al. A randomized phase 2 trial of fek b in antibody-mediated rejection. N Eng|
1 Med 2024;391;122-32. DOI: 10,1056/ NE|Moa2400763
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