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Strategy to control DSA-induced (chronic) ABMR

D

Graft
DSA (-) )

TX ' >

\ \ Stable Function
HLA Ab
\ysfunction

Production

Recipient No production

Chronic Active Graft Loss
ABMR

Therapeutic
Intervention




The Treatment of Antibody-Mediated Rejection in
Kidney Transplantation: An Updated Systematic

Review and Meta-Analysis

Susan S. Wan, MMed (Clin Epi), FRACP,"? Tracey D. Ying, MMed (Clin Epi), FRACP,"?
Kate Wyburn, FRACP, PhD, " Darren M. Roberts, FRACP, PhD,>* Melanie Wyld, MBA, MPH,"®
and Steven J. Chadban, FRACP, PhD'+?

Transplantation 2018, 102: 557-568.

-mediated rejection (AMR) in kidney transplantation are based on low-quality data
nts targeting B cells, plasma cells, and the complement system have featured in
eda systematlc review and meta analyels of controlled tnals in kldney transplant

10 randomized controlled
additional studies evaluat
inhibitor (two), and eculiz 7
trategies. Sufficient RCTs for pooled analysis were avallable only for antibody removal
ifference between groups for graft survival (HR 0.76; 95% Cl 0.35-1.63; P = 0.475). Stud-
in treatments, definition of AMR, quality, and follow-up. Plasmapheresis and IVIG were used
as standard-of-care in recent studies, and to this combination, rituximab seemed to add little or no benefit. Insufficient data are
available ta meeass tha afficamy of barfezamih and comnlamant inhihitore Moanahieina Mawer stidies) evaluating rtuximab
showed . Jre S{IaNS Tent inhibitors for the treatment
of AMR 1 Bo rtezo mi b /id Co m p I e m e nt I n h | b Ito r 1e standard-of-care for the treat-
ment of acute AMR.

/

21 studi
2011, w

(Transplantation 2018;102: 557-568)

REVIEW Transpl Int 2019, 32: 775-788.
The therapeutic challenge of late antibody-

mediated kidney allograft rejection

Georg A. Bdhmig' (@), Farsad Eskandary', Konstantin Doberer' & Philip F. Halloran?

1 Division of Nephrology and
Dialysis, Department of Medicine Ill,

‘Defaa

Medical University of Vienna,
Vienna, Austria

2 Alberta Transplant Applied
Genomics Centre (ATAGC),
University of Alberta, Edmonton,
AB, Canada

Correspondence

Georg A. B6hmig MD, Division of
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Vienna, Wahringer Glrtel 18-20,
A-1080 Vienna, Austria.

Tel.: +43 40400 43630;

fax: +43 40400 39302;

e-mail:
georg.boehmig@meduniwien.ac.at

Late antibody-mediated rejection (ABMR) is a cardinal cause of kidney
allograft failure, manifesting as a continuous and, in contrast with early
rejection, often clinically silent alloimmune process. While significant pro-
gress has been made towards an improved understanding of its molecular
mechanisms and the definition of diagnostic criteria, there is still no
approved effective treatment. In recent small randomized controlled trials,
therapeutic strategies with promising results in observational studies, such
as proteasome inhibitor bortezomib, anti-C5 antibody eculizumab, or high
dose intravenous immunoglobulin plus rituximab, had no significant
impact in late and/or chronic ABMR. Such disappointing results reinforce
a need of new innovative treatment strategies. Potential candidates may be
the interference with interleukin-6 to modulate B cell alloimmunity, or
innovative compounds that specifically target antibody-producing plasma
cells, such as antibodies against CD38. Given the phenotypic heterogeneity
of ABMR, the design of adequate systematic trials to assess the safety and
efficiency of such therapies, however, is challenging. Several trials are cur-
rently being conducted, and new developments will hopefully provide us
with effective ways to counteract the deleterious impact of antibody-
mediated graft injury. Meanwhile, the weight of evidence would suggest
that, when approaching using existing treatments for established antibody-
mediated rejection, “less may be more”.

Transplant international 2019; 32: 775-788
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Graft survival in patients with de novo DSA
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Sum of DSA MFI levels in Bx-proven ABMR and non-ABMR (n=47)
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Biopsy proven ABMR and de novo DSA (sum of MFI levels)

(n=47)
Bx-proven ABMR (Sum of DSA MFI
levels at the time
(+) (-) of biopsy)
Total MFI < 5000 3 (15.8%) 16
Total MFI 2 5000 15 (53.6%) 13
P=0.008925
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Caveats of HLA antibody detection by solid-phase
assays

Caroline Wehmeier' (%), Gideon Honger'?? & Stefan Schaub'??

1 Clinic for Transplantation
Immunclogy and Nephrology,
University Hospital Basel, Basel,
Switzerland

2 Transplantation Immunology,
Department of Biomedicine,
University of Basel, Basel,

Solid-phase assays for human leukocyte antigens (HLA) antibody detection
have clearly revolutionized the field of HLA diagnostics and transplanta-
tion. The key advantages are a_high sensitivity and specificity for detection
of HLA antibodies compared with cell-based assays, as well as the potential
for standardization._Solid-phase assays enabled the broad introduction of
tools such as “virtual crossmatching” and “calculated panel reactive anti-

itzerlan

2W:Ii;—?3i:gnostics aiid bodies,” which are essential components in many organ allocation systems,
Immunogenetics, Department of kidney-paired donation programs, and center-specific immunological risk
Laboratory Medicine, University stratification procedures. The most advanced solid-phase assays are the so-
Hospital Basel, Basel, Switzerland called single antigen beads (SAB). They are available now for more than

15 years, and the transplant community embraced their significant advan-
Correspondence tages. However, SAB analysis and interpretation is complex and many pit-
Stefan Schaub MD, Clinic for _falls have to be considered. In this review, we will discuss problems,
Transplantation immunology and limitations, and challenges using SAB. Furthermore, we express our wishes

Nephrology, University Hospital Basel,
Petersgraben 4, Basel 4031,
Switzerland.

Tel.: 0041 61 265 45 33;

fax: 0041 61 265 24 10; Transplant International 2020; 33: 18-29 e
e-mail: stefan.schaub@usb.ch

for improvements of SAB as well as their future use for immunological
assessment and research purposes.

Solid phase assays

Virtual crossmatching, Calculated PRA (cPRA)

v Organ allocation system
v Kidney —paired donation

v Center-specific immunological risk stratification
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Limitations

® Quantification
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Table 1. Main reasons for false-negative and false-positive reactions in the IgG SAB assay.

False-negative False-positive
» “Dilution” of the MFI signal across multiple beads sharing the same epitope » Exposure of neo-epitopes
+ Serum matrix masks binding of HLA antibodies « Unspecific binding of serum
» High amount of bound HLA antibodies leading to accumulation of complement matrix components
components, which interfere with binding of the detection antibody (i.e., comple- » HLA antibodies present in
ment interference) medical products (e.g., polyclonal
+ Massive excess of HLA antibodies leading to steric hindrance of binding (i.e., hook anti-thymocyte globulin)

or prozone effect)

= IgA and/or IgM antibodies competing for binding sites of IgG antibodies

+ Rabbit anti-HLA antibodies present in medical products (e.g., polyclonal anti-thymo-
cyte globulin) competing for binding sites of human HLA antibodies

» lgG antibodies with low concentration or affinity unable to sufficiently bind during
the 30 min incubation time

Wehmeier C, et al. Transpl Int 2020; 33: 18-29
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Critical issues for data interpretation

® R/D HLA typing

® Sensitization history

® CREG (cross reactive groups)
--- > EPITOPE (HLA Matchmaker)

% Public epitope, private epitope
% Current SAB panels cover 98.5% of eplets

® Ethnicity-adapted SAB panels

® Pathogenicity factors

% epitope specificity of DSA, magnitude and durability of memory
response, density of antigen expression in graft, regulation of effector
functions ---

>

/%‘} Wehmeier C, et al. Transpl Int 2020; 33: 18-29
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Complement binding, 1gG subclass

® Clqg, C3d --- > pros and cons
® IgGl, 1gG3 vs 1gG2, 1gG4 --- > pros and cons

Overall, it is still a matter of debate whether the
modified SAB assays (C1q/C3d-binding; IgG subclasses;
IgA/IgM; titration studies) enhance risk prediction
beyond the generic SAB assay in a clinically significant
way. It is conceivable that they provide very important
information in specific cases, but their general applica-
tion might not be necessary and they are currently

expensive as well as labor-intensive.

Wgtgmeier C, et al. Transpl Int 2020; 33: 18-29
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Screening for HLA antibodies

® Pre-Tx (Waiting list ‘gt) Memory immune response
— (preformed DSA)
* BEHY --- Immunological risk

® Post-Tx Primary immune response (de novo DSA)

Banft 2017 meeting report [83]. Routine screening in
the absence of allograft dysfunction is, however, more
debatable and cannot, in terms of cost-benefit consider-
ations, be commonly recommended within the first year
post-transplant. Wiebe et al. [84] have nicely shown
that the frequency of de novo DSA in the first year is
only 2%, but steadily increases over the subsequent

years at a rate of about 2%/year.
;fﬁWehmeier C, et al. Transpl Int 2020; 33: 18-29
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But how to deal with the detection of de novo DSA in
a transplant recipient with stable allograft function beyond
the first year post-transplant? Unfortunately, in case of
evidence of allograft injury in a biopsy following de novo
DSA detection, therapeutic options are currently very lim-
ited as neither the proteasome inhibitor bortezomib nor a
combination of intravenous immunoglobulin and ritux-

imab was effective in two randomized-controlled trials
[85-87]. Detection of de novo DSA might, nevertheless,
still be helpful to identify patient having insufficient
immunosuppression (e.g., nonadherence or physician-in-

duced minimization) and to tailor immunosuppression

on an individual basis [88].
Wehmeier C, et al. Transpl Int 2020; 33: 18-29

» MEp

077 o

5 >

= "
Department o} Renal Transplant Surgery = l i . Atchi Medical University Scheool of Medicine




XHORE
® E=AYIDER?
® ED&SICRENE., BRRICRILTS?
o RE(MER)
o SERITOVTHIERE)

M E 5
& X r-e';,
o o

T;e.rpo.r{‘mcml- of Renal Trcxn:»{:i.omt Surgery f;ﬁ/l —;\'— Aichi Medical Universily School of mMedicine
F b, o <
VER=

FREE

® EPITOPE (B cell, T cell)
% DSARELE risk stratification --- > F[}f (individualized IS)

® Non HLA antibody

® Early diagnosis
* DSAEEE XYL ERHAIC
% Tfh, Bmem, High Throughput Sequence

® Graft Accommodation

M E 5
& X r-e';,
o o

Department o} Renal Transplant Surgery %7{ —;\'- Atchi Medical Universilty School of mMedicine
F b, X <
VER®=




EPITOPE

Eplet mismatch number  Difference between donor and recipient HLA

determined by HLA matchmaker (website)
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TRIPLET: 3 linearly consecutive amino acid residues

TRIPLET 2
TRIPLET

3 linearly consecutive

amino acid residues —

positions 67,68;69

wr EPLET
Linearly discontinuous
L N\ 138 by spatially close amino

acid residues —
positions 84; 138; 139

Figure 2: Depiction of the principle difference between a triplet and an eplet.

EPLET: Linearly discontinuous
spatially close amino acid residues

Tambur AR, Claas FHJ. AJT 2015, 15: 1148-54.
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HLAMatchmaker algorithm predicts the immunogenicity of an
HLA alloantigen.

Principles of HLAMatchmaker:

1. Antigen has many potentially immunogenic epitopes
(triplets/eplets) but some of these are shared with the
patients’ own HLA molecules

2. Patient will not make antibodies to epitopes

present on the own HLA antigens and therefore:

3. Polymorphism of an HLA mismatch should be
considered in the context of the HLA type of the

potential antibody producer.

Duquesnoy, Human Immunol. 2002
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HLAMatchmaker

An Algorithm for Epitopes

http://www.épitopes.net/doWnIoads.htmI
Welcome to the Program Download Section

All HLAMatchmaker programs are in Microsoft Excel format and they consider two groups of epitopes (1) those
verified experimentally with informative HLA antibodies and (2) eplets that are theoretically predicted as
potential epitopes but we do not know yet which ones become antibody-verified. All epitopes are annotated
according to the system in the International HLA Epitope Registry

The HLAMatchmaker programs consider two groups of epitopes (1) those verified experimentally with
informative HLA antibodies and (2) eplets that are theoretically predicted as potential epitopes but we do not
know yet which ones can be considered as antibody-verified.

There are two types of HLAMatchmaker programs: epitope specificity analysis of HLA antibodies and HLA
matching at the epitope level. The antibody analysis programs are based on the reactivity with single allele
panels. All programs on this website are listed as version 01 but HLA-ABC and HLA-DRDQDP antibody analysis
programs have been updated to version 02 which include recently antibody-verified epitopes and incorporate
additional features aimed to analyze complex reactivity patterns. There is also a new manual for version 02 that
can be downloaded as a PDF,

Two programs are for HLA matching at the epitope level. They use reduced eplet repertoires that avoid similar
overlapping sequences (see Instructions) and they can be used for a single donor-recipient combination or a
meta-analysis of up to 1000 combinations. The data provide quantitative (eplet loads) and qualitative
information about antibody-verified and theoretically predicted epitopes. These programs will be updated soon.

All programs are based of high-resolution allele types. The four-digit converter program can be used to make
predictions from two-digit antigen types but actual four-digit typing is preferred.

To download a program. you must be signed in to google,

Downloads have been optimized for Goagle Chrame




CLINICAL RESEARCH | www.jasn.org
Wiebe C, et al. ] Am Soc Nephrol. 2017; 28: 3353-3362

Class Il Eplet Mismatch Modulates Tacrolimus Trough
Levels Required to Prevent Donor-Specific Antibody
Development

Chris Wiebe,*" David N. Rush,* Thomas E. Nevins,* Patricia E. Birk,® Tom Blydt-Hansen,!
lan W. Gibson,!" Aviva Gc;ldberg,§ Julie Ho,*** Martin Karpinski,* Denise Pochinco,’
Atul Sharma,’ Leroy Storsley,* Arthur J. Matas,’™ and Peter W. Nickerson*'**

Departments of *Medicine, SPediatrics and Child Health, Pathology, and **Immunology, University of Manitoba,
Winnipeg, Manitoba, Canada; "Diagnostic Services of Manitoba, Winnipeg, Manitoba, Canada; Departments of
*Pediatrics and 'TSurgery, University of Minnesota, Minneapolis, Minnesota; and IDepartment of Pediatrics, University
of British Columbia, Vancouver, British Columbia, Canada
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EPITOPE

Eplet mismatch Number  Difference between donor and recipient HLA

determined by HLA matchmaker (website)

Atchi Medical University School of Medicine
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PIRCHE
Predicted indirectly recognizable HLA epitopes (PIRCHE)

match better.

https://www.pirche.com/pirche/#/
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Next stop: Copenhagen. PIRCHE
at the 19th ESOT meeting
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DGI 2019 Is Less Than Two
Weeks Away and ESOT 2019 is
Around the Corner!

Goodbye ESQOT, Hello ASHI!

The late year conference season is now fully

swing with the 45th ASHI meeting taking underway and the 19th ESOT congress will After taking a small breek from corferences

placing in Pittsburgh starting Monday the be taking place in Copenhagen starting this we are back in September at the DGI
23rd ... Sunday... meeting...

This years conference season is now in full

American Journal of Transplantation 2017; 17: 3076-3086
Wiley Periodicals Inc.

© 2017 The American Society of Transplantation
and the American Society of Transplant Surgeons

doi: 10.1111/ajt.14393

Predicted indirectly recognizable HLA epitopes (PIRCHE)

Donor-Recipient Matching Based on Predicted
Indirectly Recognizable HLA Epitopes Independently
Predicts the Incidence of De Novo Donor-Specific HLA
Antibodies Following Renal Transplantation

Lachmann N, et al. AJT 2017; 17: 3076-3086

N. Lachmann™*, M. Niemann?, P. Reinke®",
K. Budde®, D. Schmidt®, F. Halleck®, A. PruR?,
C. Schonemann’, E. Spierings® and O. Staeck®

"Center for Tumor Medicine, H&I Laboratory, Charité
University Medicine Berlin, Berlin, Germany

2PIRCHE AG, Berlin, Germany

3Department of Nephrology, Charité University Medicine
Berlin, Berlin, Germany

4Universitary Tissue Bank, Charité University Medicine
Berlin, Berlin, Germany
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Abbreviations: AA, amino acid; AMR, antibody-
mediated rejection; CDC, complement-dependent
cytotoxicity test; Cl, confidence interval; dnDSA, de
novo donor-specific HLA antibodies; DSA, donor-
specific HLA antibody(ies); HLAab, HLA antibody/(ies);
IQR, interquartile range; SAB, single antigen bead(s);
PIRCHE, predicted indirectly recognizable HLA epitopes
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Lachmann N, et al. AJT 2017; 17: 3076-3086
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De novo DSA (DR, DQ) and Eplet MM
(n=691)

de novo DSA (DR,DQ)
(+) (-)
Eplet MM 0--13 8 (3.4%) 227

(DRB, DQB) | 14..67 92 (20.2%) 364

P<0.0001
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De novo DSA (DR, DQ) and PIRCHE score
(n=691)

de novo DSA (DR,DQ)
(+) (-)
0--175 26 (8.2%) 292

176--763 74 (19.8%) 299

PICHE score
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REVIEW ARTICLE

Transplant International

Novel insights into non-HLA alloimmunity in kidney

transplantation

Roman Reindl-Schwaighofer' (£), Andreas Heinzel' (5, Guido A. Gualdoni', Laurent Mesnard?,
Frans H.J. Claas® & Rainer Oberbauer’ (5

Transpl Int 2020, 33: 5-17.
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Recognition of non-self structures on donor cells represents the main
immunological barrier in solid organ transplantation. The human leuko-
cyte antigens (HLA) are considered the most important non-self (allo)anti-
gens in transplantation. Long-term graft attrition is mainly caused by the
formation of alloreactive antibodies that are directed against non-
self structures (i.e., epitopes) on cell surface proteins. Recently published
data provided evidence for a similar importance of non-HLA mismatches
between donors and recipients in acute rejection as well as long-term kid-
ney allograft survival. These data suggest a broader concept of immunolog-
ical non-self that goes beyond HLA incompatibility and expands the
current concept of polymorphic non-self epitopes on cell surface molecules
from HLA to non-HLA targets. Amino acid substitutions caused by single
nucleotide variants in protein-coding genes or complete loss of gene
expression represent the basis for polymorphic residues in both HLA and
non-HLA molecules. To better understand these novel insights in non-
HLA alloimmunity, we will first review basic principles of the alloimmune
response with a focus on the HLA epitope concept in donor-specific anti-
body formation before discussing key publications on non-HLA antibodies.

Transplant International 2020; 33: 5-17
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Circulating T follicular helper cells are a biomarker of humoral
alloreactivity and predict donor-specific antibody formation
after transplantation

Glenn Michael La Muraglia Il | Maylene E. Wagener | Mandy L. Ford |
Idelberto Raul Badell

La Muraglia GM II, et al. Am J Transplant 2020; 20: 75-87
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") Check for updates

Impact of Induction Therapy on Circulating
T Follicular Helper Cells and Subsequent
Donor-Specific Antibody Formation After
Kidney Transplant

Camila Macedo'?, Kevin Hadi'?, John Walters'?, Beth Elinoff'-?, Marilyn Marrari'~,
Adriana Zeevi'®*, Bala Ramaswami'?, Geetha Chalasani’**®, Douglas Landsittel"®,

Adele Shields’, Rita Alloway?®, Fadi G. Lakkis'**°, E. Steve Woodle’ and Diana Metes'**
"Thomas E. Starzl Transplantation Institute, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA;
“Department of Surgery, University of Pittsburgh, Pittsburgh, Pennsylvania, USA; *Department of Pathology, University of
Pittsburgh, Pittsburgh, Pennsylvania, USA; “Department of Immunology, University of Pittsburgh, Pittsburgh, Pennsylvania,
USA; ®*Department of Medicine, University of Pittsburgh, Pittsburgh, Pennsylvania, USA; ®Department of Biomedical Infor-

matics, University of Pittsburgh, Pittsburgh, Pennsylvania, USA; "Division of Transplantation, University of Cincinnati, Cin-
cinnati, Ohio, USA; and ®Division of Nephrology, University of Cincinnati, Cincinnati, Ohio, USA

Macedo C, et al. Kidney Int Rep 2019; 4: 455-469
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van Besouw NM, et al. HLA 2019; 94: 407-414.

REVIEW ARTICLE

The role of follicular T helper cells in the humoral alloimmune
response after clinical organ transplantation

Nicole M. van Besouw ©© | Aleixandra Mendoza Rojas | Carla C. Baan

Department of Internal Medicine -
Nephrology & Transplantation, The
Rotterdam Transplant Group, Erasmus MC,
University Medical Center Rotterdam,
Rotterdam, the Netherlands

Over the past decade, antibody-mediated or humoral rejection in combination with
development of de novo donor-specific antibodies (DSA) has been recognized as a
distinct and common cause of transplant dysfunction and is responsible for one-
third of the failed allografts. Detailed knowledge of the mechanisms that initiate

Correspondence and maintain B-cell driven antidonor reactivity is required to prevent and better

Nicole M. van Besouw, PhD, Erasmus MC,

University Medical Center Rotterdam,
Internal Medicine—Nephrology &
Transplantation, Room Na-520, P.O. Box

2040, 3000 CA Rotterdam, the Netherlands.

Email: n.vanbesouw @erasmusmc.nl

treat this antidonor response in organ transplant patients. Over the past few years, it
became evident that this response largely depends on the actions of both T follicu-
lar helper (Tth) cells and the controlling counterparts, the T follicular regulatory
(Tfr) cells. In this overview paper, we review the latest insights on the functions of
circulating (c)Tth cells, their subsets Tfhl, Tfh2 and Tfh17 cells, IL-21 and Tfr
cells in antibody mediated rejection (ABMR). This may offer new insights in the
process to reduce de novo DSA secretion resulting in a decline in the incidence of
ABMR. In addition, monitoring these cell populations could be helpful for the
development of biomarkers identifying patients at risk for ABMR and provide
novel therapeutic drug targets to treat ABMR.
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Transplant International

B cells in transplant tolerance and rejection: friends

or foes?

Robin Schmitz, Zachary W. Fitch, Paul M. Schroder, Ashley Y. Choi, Annette M. Jackson, Stuart J.

Transpl Int 2020, 33: 30-40

Knechtle (&) & Jean Kwun (&)

Department of Surgery, Duke
Transplant Center, Duke University
Medical Center, Durham, NC, USA
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27710, USA.
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Our understanding of the role of B cells in organ transplantation remains
incomplete and continues to grow. The majority of research has focused
on the detrimental role of antibodies that drive the development of patho-
genesis of the transplanted organ. However, it has been shown that not all
donor-specific antibodies are harmful and in some circumstances can even
promote tolerance through the mechanism of accommodation. Further-
more, B cells can have effects on transplanted organs through their interac-
tion with T cells, namely antigen presentation, cytokine production, and
costimulation. More recently, the role and importance of Bregs was intro-
duced to the field of transplantation. Due to this functional and ontoge-
netic heterogeneity, targeting B cells in transplantation may bring
undesired immunologic side effects including increased rejection. There-
fore, the selective control of B cells that contribute to the humoral
response against donor antigens will continue to be an important and chal-
lenging area of research and potentially lead to improved long-term trans-
plant outcomes.

Transplant International 2020; 33: 30-40
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Value of monitoring circulating donor-reactive memory B
cells to characterize antibody-mediated rejection after kidney
transplantation
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Biomarker for ABMR (2018-2019)

Development and validation of a peripheral blood mRNA assay for the assessment of antibody-mediated kidney
allograft rejection: A multicentre, prospective study. Van Loon E, Gazut S, Yazdani S, et al. EBioMedicine. 2019
Aug;46:463-472.

(BIOMARGIN) study (www.biomargin.eu) 8-gene assay (CXCL10, FCGR1A, FCGR1B, GBP1, GBP4, IL15, KLRC1, TIMP1) in
blood samples (PBMC mRNA)

Development of a multivariable gene-expression signature targeting T-cell-mediated rejection in peripheral blood of
kidney transplant recipients validated in cross-sectional and longitudinal samples. Christakoudi S, Runglall M,
Mobillo P, et al. EBioMedicine. 2019 Mar;41:571-583

(KALIBRE) study 22-genes in PBMC mRNA for TCMR (IFNG, IP-10, ITGA4, MARCHS8, RORc, SEMA7A, WDR40A)

Peripheral blood transcriptome analysis and development of classification model for diagnosing antibody-
mediated rejection vs accommodation in ABO-incompatible kidney transplant. Jeon HJ, Lee JG, Kim K, Jang JY, Han
SW, Choi J, Ryu JH, Koo TY, Jeong JC, Lee JW, Ishida H, Park JB, Lee SH, Ahn C, Yang J. Am J Transplant. 2019 Aug 1.
PBMC mRNA COX7A2L, CD69, CD14, CFD, and FOXJ3 ABO-i

The regulation of interferon type | pathway-related genes RSAD2 and ETV7 specifically indicates antibody-
mediated rejection after kidney transplantation. Matz M, Heinrich F, Zhang Q, Lorkowski C, Seelow E, Wu K,
Lachmann N, Addo RK, Durek P, Mashreghi MF, Budde K. Clin Transplant. 2018 Dec;32(12):e13429.

PBMC mRNA, IFN type | and Il signature gene, .ETV7, RSAD2

MicroRNA regulation in blood cells of renal transplanted patients with interstitial fibrosis/tubular atrophy and
antibody-mediated rejection. Matz M, Heinrich F, Lorkowski C, Wu K, Klotsche J, Zhang Q, Lachmann N, Durek P,
Budde K, Mashreghi MF. PLoS One. 2018 Aug 13;13(8):e0201925.

PBMC miRNA miR-145-5p as IFTA specific marker miR-223-3p, miR-424-3p and miR-145-5p in TCMR and ABMR

Cell-free microRNA-148a is associated with renal allograft dysfunction: Implication for biomarker discovery.
Nariman-Saleh-Fam Z, Bastami M, Ardalan M, et al. J Cell Biochem 2019; 120: 5737-5746.
Plasma cell-free miRNA-148a correlated with renal function and histological grades




Biomarker for ABMR (2018-2019)

® Urinary proteomics to diagnose chronic active antibody-mediated rejection in pediatric kidney transplantation - a
pilot study. Kanzelmeyer NK, Ziirbig P, Mischak H, Metzger J, Fichtner A, Ruszai KH, Seemann T, Hansen M, Wygoda S,
Krupka K, Tonshoff B, Melk A, Pape L. Transpl Int. 2019 Jan;32(1):28-37
Urine proteomics identify 79 significant biomarkers CKD273

® Non-invasive staging of chronic kidney allograft damage using urine metabolomic profiling. Landsberg A, Sharma A,
Gibson IW, Rush D, Wishart DS, Blydt-Hansen TD. Pediatr Transplant. 2018 Aug;22(5):e13226.
Urine metabolomics profiling IFTA GS (not ABMR)
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Biomarker for ABMR (2018-2019)

@® Diagnostic application of kidney allograft-derived absolute cell-free DNA levels during transplant dysfunction.
Whitlam JB, Ling L, Skene A, Kanellis J, lerino FL, Slater HR, Bruno DL, Power DA. Am J Transplant. 2019
Apr;19(4):1037-1049
graft-derived cell-free DNA for ABMR.

® Donor-derived Cell-free DNA Identifies Antibody-mediated Rejection in Donor Specific Antibody Positive Kidney
Transplant Recipients. Jordan SC, Bunnapradist S, Bromberg JS, Langone AJ, Hiller D, Yee JP, Sninsky JJ, Woodward
RN, Matas AJ. Transplant Direct. 2018 Aug 20;4(9):e379.
Combined use of dd-cfDNA and DSA for ABMR

® Donor-specific Cell-free DNA as a Biomarker in Solid Organ Transplantation. A Systematic Review. Knight SR, Thorne
A, Lo Faro ML. Transplantation. 2019 Feb;103(2):273-283
Discriminatory power of dd-cfDNA was greatest for higher grades of T cell-mediated and antibody-mediated acute
rejection, with high negative predictive values.
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