Post-transplant rejection diagnostics:
a Bermuda triangle between HLA specialists,

nephrologists and pathologists
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Kidney transplantation - a quiet revolution
Graft failure

1 year after transplantation 10 years after transplantation
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Adjusted death rate (per 100 pt-yrs)

95% Confidence Interval
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The quiet revolution

Pretransplant
work-up

Cancer/infection
management

Cardiovascular
maintenance

Post-transplant
graft monitoring

1
Immunosup ve

agents :

Transplant
outcome

" rules (matching) ,-

Donor
management
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The histology of a transplant kidney

Nankivell New Engl J Med 2010



Two d

fferent entities: “TCMR” and “AMR”

Tubulo-interstitial inflammation
“T-cell mediated rejection”

Microvascular inflammation
“Antibody-mediated rejection”

Nankivell New Engl J Med 2010



Two different entities: “TCMR” and “AMR”

Tubulointerstitial inflammation —

Tubulo-interstitial inflammation
“T-cell mediated rejection”

Interstitial inflammation Tubulitis

Microvascular inflammation

Microvascular inflammation
“Antibody-mediated rejection”

Glomerulitis Peritubular capillaritis

Nankivell New Engl J Med 2010
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We observed a very high percentage
of patients with ABMR,, without HLA-DSA

B No ABMR,, (N=727; 78%)

ABMR,, (N=208; 22%)

HLA-DSA positive ABMR;,
(N=85; 41%)

HLA-DSA negative ABMR;,
N=123 (59%)

Senev et al. Am J Transplant 2019



Clinical presentation Impact




MVI is more prevalent in HLA-DSA positive patients

Protocol biopsies Indication biopsies
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There is a high number of cases with MVI
without HLA-DSA

Protocol biopsies
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Coemans et al. Transplant Int 2021
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Outcome of HLA-DSA negative MV is better than in
HLA-DSA positive ABMR,,
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Outcome of HLA-DSA negative ABMRN is better than in
HLA-DSA positive ABMR,,

Probability of graft survival
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How can we explain DSA-negative MVI?

Missed/
resolved
HLA-DSA

Non-HLA
DSA

HLA-DSA
negative
MVI

Other

Mechanism
(e.g. myeloid
allorecognition?)

Direct
NK cell
activation



DSA negative MVI can be explained by missed HLA-DSA
Talk to the HLA lab!

Donor genotyping HLA level

Misclassified
l-l(l'.:;)lS)A HLAC LR split antigen level Inferred 2F-HR level
DSA = 500 pos neg pos neg
HLA-DRB, 5 Final DSA positive 83 25 63 45

Final DSA negative 28 126 16 138
B Rorontilia Accuracy (%) 79.8 76.7
recipient typing Sensitivity (%) 76.9 58.3
Specificity (%) 81.8 89.6
PPV (%) 74.8 79.8
NPV (%) 83.4 75.4

SR No 2F-HR

No DQA,/DPA, donor typing

donor typing

Senev et al AJT 2020



DSA negative MVI can be explained by missed HLA-DSA
Talk to the HLA lab!
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Non-HLA Ab detection immunoassay (NHADIA)
o detect non-HLA DSA

Negative control Serum with non-HLA Abs
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MICA is confirmed as minor histocompatibility antigen
in kidney transplantation leading to anti-MICA DSA and MVI

ARTICLES

nanmedi o

me Clne https://doi.org/10.1038/541591-022-01725-2
M) Check for updates

OPEN

The MHC class | MICA gene is a histocompatibility
antigen in kidney transplantation

Raphael Carapito'?345=, [smail Aouadi'??3, Martin Verniquet?>35, Meiggie Untrau'233,
Angélique Pichot?33, Thomas Beaudrey'2>5, Xavier Bassand'2>%, Sébastien Meyer'233,

Loic Faucher??, Juliane Posson®°, Aurore Morlon?', Irina Kotova?'°, Florent Delbos2",
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Myriam Maumy-Bertrand>3"*, Frédéric Bertrand>>*, Valérie Garrigue??, Vincent Pernin2%,
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Broad sensitization non-HLA targets
risk of ABMR histology

Univariable Cox regression analysis for ABMR,,
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The STAR guideline on non-HLA antibody testing

Organ-Specific Recommendations for Non-HLA antibody Testing

AT1R/ETAR MICA AT1R/ETAR MICA XM one AT1R/ETAR
Pre transplant
First transplant 3Cx* 3D 3C 3D 3C 3D
Special circumstances or at-risk categories* EO IE EO 3D 2D EO/2D
Post transplant
Stable graft 3C 3D 3C 3D IE 3D
Immediate/early graft dysfunction no HLA DSA 2C IE EO EO IE IE
Rejection TCMR on biopsy HLA DSA negative 3C IE 3C 3D 13 IE
Rejection TCMR on biopsy HLA DSA positive 3D IE 3D 3D IE IE
Rejection ABMR on biopsy HLA DSA negative EO EO 2B/C 2D IE EO
Rejection ABMR on biopsy HLA DSA positive EO IE EO 3D IE 3D
follow up pre transplant non-HLA testing positive EO*** EOQ*+** EOQ*+**

Non-HLA DSA testing not recommended (Score 3)

with low to very low (C-D) quality of evidence

Tambur et al In Press



NK cells are kept in balance by inhibitory and activating receptors

NK /yv\

Activating Inhibitory KIR
receptor receptor
Activating MHC |

ligand

Normal




NK cells activate by "absence of self” (missing self)

NK /v |

Activating
receptor

Inhibitory
receptor

Activating
ligand
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NK cells activate by "absence of self” (missing self)

NK /y |

Activating
receptor

Inhibitory
receptor

Activating
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Missing self MVI

MVI-free allograft survival (%)
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Callemeyn et al. J Am Soc Nephrol 2021



Missing self MVI

Pretransplant HLA-DSA
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CONCLUSION:
DSA-negative MVI is very common
and further research is needed

B No ABMR,, (N=727; 78%)

ABMR,, (N=208; 22%)

HLA-DSA positive ABMR;,
(N=85; 41%)

HLA-DSA negative ABMR;,
N=123 (59%)
Senev et al. Am J Transplant 2019



Recent research on DSA-negative MVI

Phenotype, prevalence Phenotype in the
and outcome molecular microscope
: 2::2'\(/ zaar:.silrinj I'Ir']rtazn(:p?ant 2019 - Lubetzky et al Clin Transplant 2019
- Bestard et al. Am J Transplant 2019 : gz::ce):giy; ?I 3IAJSAN82022221

- Koenig et al Nat Commun 2019

- Lubetzku et al Clin Transplant 2019

- Parajuli et al Transplantation 2019

- Coemans et al Transplant Int 2021

- Vaulet et al JASN 2021

- Crespo et al Front Immunol 2021

- Halloran et al Am J Transplant 2022

- Saba et al ATC 2022 meeting abstract #209

- Rosales et al JASN in press
- Callemeyn et al under review (sparse models)

Relation with non-HLA
antibodies

- Reindl-Schwaighofer et al Lancet 2019

- Lefaucheur et al Kidney Int 2019

- Delville et al JASN 2019

- Lamarthée et al JASN 2021

- Crespo et al Front Immunol 2021

- Senev et al Front Immunol 2022

- Carapito et al Nat Med 2022

- Asano et al Nat Comm 2021; Chong present.

Association with
NK missing self

- Koenig et al Nat Commun 2019
- Callemeyn et al JASN 2021
- Koenig et al JASN 2021

Relation to HLA Non-invasive biomarkers

m |smatCheS and TCM R - Van Loon et al Nephrol Dial Transplant 2020 - mRNA
s S - Halloran et al JASN 2022 TRIFECTA study - ddcfDNA
) enev et al cJASN 2022 - Van Loon et al under review - urinary CXCL9/10



Recent research on DSA-negative MVI, indicating a need for definition

Sablik Transplant Int 2018

Senev et al. Am J Transplant 2019
Bestard et al. Am J Transplant 2019
Koenig et al Nat Commun 2019
Lubetzku et al Clin Transplant 2019
Parajuli et al Transplantation 2019
Coemans et al Transplant Int 2021
Vaulet et al JASN 2021

Crespo et al Front Immunal 2021

Lubetzky et al Clin Transplant 2019
Callemeyn et al JASN 2021

Halloran et al JASN 2022

Rosales et al JASN in press

Callemeyn et al under review (sparse models)

o] All these studies use DIFFERENT DEFINITIONS [ sevanorer et ancet 2010

of the phenotype of DSA negative MV,
complicating interpretation

hucheur et al Kidney Int 2019
ille et al JASN 2019

harthée et al JASN 2021

spo et al Front Immunol 2021

ev et al Front Immunol 2022

Koenig et al Nat Commun 2019
Callemeyn et al JASN 2021
Koenig et al JASN 2021

Senev et al

cJASN 2022

Tarapito et al Nat Med 2022
Asano et al Nat Comm 2021

Van Loon et al Nephrol Dial Transplant 2020 - mRNA
Halloran et al JASN 2022 TRIFECTA study - ddcfDNA
Van Loon et al under review - urinary CXCL9/10



BANFF FOUNDATION
FOR ALLOGRAFT PATHOLOGY

SURVEY ROUND 1- DEFINITION OF AMR AND MVI

You should ONLY SCORE THE STATEMENT. The notes are only for
your information,

xplain why
nd rewrite the

BANFF FOUNDATION
FOR ALLOGRAFT PATHOLOGY

SURVEY ROUND 1 - DEFINITION OF AMR AND MVI

You should ONLY SCORE THE STATEMENT. The notes are only for
your information,

1. Cases with MVI but HLA-DSA-negative and C4d-negative should
not be classified as AMR in the Banff Classification

Note: |
AMR”

-

briefly explain why yo
statement, and rewrite the sta

more appropriate




Unanswered

* The role of historic DSA

* The role and clinical testing of non-HLA mismatch

* The role and clinical testing of non-HLA antibodies
o Autoreactive?
o Alloreactive?
* The role of other pathways of allorecognition
o Missing self
o CD7-SIRPA
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Thank you!
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