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Learning Objectives

Provide the information informing the application of personalized medicine to transplant care.
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Without Personalized Medicine:

Some Benefit, Some Do Not
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Table 1 Some major aims and results from the IHWSs®

WS number Date Place Chairman Some important aims and results Reference
1 June 1964 Durham, NC, USA  D. Bernard Amos Comparison of different typing techniques 64
Results: very little consistency!
2 August 1965 Leiden, Holland Jon J. van Rood Comparison of different ‘local’ specificities 65
Results: strong correlations between several
3 June 1967 Turin, Italy Ruggero Ceppellini Establish the genetics of leucocyte antigens 66
Results: strong correlations between more
‘local’ specificities; most are encoded
by genes at one chromosomal region; HLA
4 January 1970 Los Angeles, Paul |. Terasaki Further definition of HLA specificities 67
CA, USA Eleven HLA specificities accepted
5 May 1972 Evian, France Jean Dausset Use of HLA in anthropology 68
Established HLA frequencies in different populations
6 June 1975 Aarhus, Denmark Flermming Focus on HLA LD antigens by exchange of 69
Kissmeyer-Nielsen homozygous typing cells. HLA-Dw1-6 accepted
More HLA-A and -B antigens and five -Cw
antigens accepted
7 September 1977 Oxford, UK Julia and Walter Focus on antigens expressed on B cells 70
F. Bodmer HLA-DRw1-7 accepted, strong correlations to
corresponding HLA-Dw antigens
8 February 1980 Los Angeles, Paul |. Terasaki Focus on applications 71
CA, USA A possible beneficial effect of HLA matching in

renal transplantation from unrelated donors

From Thorsby. Tissue Antigens 2009
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SIGNIFICANCE OF THE POSITIVE CROSSMATCH TEST IN KIDNEY
TRANSPLANTATION*

RamoN Pater, M.R.C.P., aND PauL 1. TErASAKI, PH.D.

Abmm Crossmatch tests of the prospective
donor's with the
somm of the prospective recipient in 225 trans-
plants showed that eight of 195 with negative cross-
match failed to function immediately, in contrast to
24 of 30 with positive crosomatch (p Iess than
0.001). failure
higher numbers among patients wnh a higher risk
of having i such females

and patients ivi The
effect was not a nonspeclﬂc ona. for more immedi-
ate failures occurred among transplants from unre-
lated than among those from related donors. The
corresponding frequency of positive crossmatch
was also lower among related donors. The pres-
ence of preformed cytotoxic antibodies against the
donor appears to be a strong contraindication for

REFORMED allogeneic antlbodles present in a

(80 per cent) when a direct positive crossmatch can
bed d

ipient were first lated as being resp
ble for immediate failure of a kidney transplant in
1964.' At that time it was suggested that a cross-
match test of the prospective recipient’s serum

MATERIAL AND METHODS
The 226 Iudney transplant recipients were bled be-

agamst the donnrs cells could be of imy . In fore ion, and the serums tested against
the i e four years, dditional evid; ph of 10 to 40 randomly selected persoris.®
has firmed the d of kidney On xhe basis of these reactions, serums were di-
grafts in who have pref 1 antibodi vided into three groups: positive (those reacting

Immediate failure has also been observed when
cytotoxic antibodies were not present,* and a case in
which failure did not occur in spite of a positive
crossmatch has been reported.?

Because prospective kidney-transplant patients are
often sensitized, it is of critical importance to deter-
mine the clinical outcome when a sufficiently Iame

with 20 per cent or more of cell samples of random
persons); negative (those reacting with less than 10
per cent of cell samples of random persons); and
doubtful (those reacting with 10 to 20 per cent of
cell samples of random persons). Whether the anti-
bodies detected against random lymphocytes were
specific to the donor’s lymphocytes was determined
by hing of the ipient’s serum in three

number of these patients have received
With the help of many transplant centers over the
past four years, we have accumulated the results of
248 kidney transplants performed in 63 patients
with preformed cytotoxic antibodies and 163 with-
out. It is the purpose of this communication to doc-
ument the high risk of immediate failure (43 per

different volumes of 0.0005, 0.0015 and 0.0045 ml
against the donor’s lymphocytes. Clinical data per-
taining to the patients were kindly supplied by the
transplant centers concerned.

RESULTS

cent) when kidneys are ! d into
with preformed antibodies and an even greater risk

“*From the Department of Surgery, University of California, Los
Angeles, School of Medicine (address reprint requests to Dr. Paul at
the Department of Surgery. University of California Center for the
Health Sciences, Los Angeles, Cal. 90024).

Supported in part by research grants (AM 02375, AM 07513 xlld
Al 04444) from the National Institutes of Health, United States
lic Health Service, and by a contract (PH 43 65 994) vmh the Nxhnn
al Institute of Allergy and Infectious Diseases (computing assistance
obtained from the Health Sciences Computing Facility, UCLA spon-
sored by NIH Grant FR-3).

of

Preformed cytotoxic antibodies against lympho-
cytes of random persoms were present in 131 serum
samples among 681 prospective recipients of first
kidney transplants — a figure of 19.2 per cent
(Table 1). This proportion is somewhat lower than
that previously reported from our laboratory in 218
recipients? and could reflect improvements in typing
technics.

The female recipients had a significantly higher

The New England Joumnal of Medicine

Graft Functioning

Graft

Rejection

Crossmatch

24 6
8 187

Positive

Negative

Paradigm: Transplantation is

limited by individual immune

incompatibility that gives rise
to an immune response,
which can be measured.



Figure 1 Evolution of human leukocyte antigen antibody testing
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Evolution and Clinical Pathologic Correlations of
De Novo Donor-Specific HLA Antibody Post Kidney

Transplant

C. Wiebe*1, . W. Gibson"®%1,

T. D. Blydt-Hansen®, M. Karpinski®, J. Ho®,
L. J. Storsley?, A. Goldberg?, P. E. Birk?,
D. N. Rush® and P W. Nickerson®**

Recelvad 12 October 2011, revised 29 November 2011
and accepted for publication 22 Decamber 2011
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Alloantibody Measurement

Pre-formed DSA is a clearly established risk factor for
graft loss.

De novo DSA is a clearly established risk factor for graft
loss, and a likely biomarker for non-adherence.

Modern immunosuppression, when used well, is good at
preventing DSA formation.

The cost effectiveness of serial DSA monitoring is not well
established and protocols for DSA monitoring are not
standardized.
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Brief Communication

doi: 10.1002/ajt.12286

Standardization and Cross Validation of Alloreactive

IFNy ELISPOT Assays Within the Clinical Trials in

Organ Transplantation Consortium
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Changes T cell Phenotype with Age

Reduced thymus, increased reliance on homeostatic proliferation
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Variable Exhaustion/Senescence
Profiles at Presentation for Transplant
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Advanced Exhaustion post Thymectomy
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Thymectomy and Immune Exhaustion

CD4 Cell Subtype CD8 Cell Subtype
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CYP3A5 and ABCB1 Polymorphisms and Tacrolimus
Pharmacokinetics in Renal Transplant Candidates:
Guidelines from an Experimental Study

V. Haufroid®®*, P. WallemacqP®,
V. VanKerckhove?, L. Elens?, M. De Meyer¢,

D. C. Eddour®, J. Malaise®, D. Lison?® 1200 3
and M. Mourad®
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Tacrolimus AUC

Abbreviated tacrolimus area-under-the-curve  Universal approach to pharmacokinetic

monitoring for renal transplant recipients. monitoring of immunosuppressive agents in
Wong KM, Shek CC, Chau KF, Li CS. children.
Am J Kidney Dis. 2000 Apr;35(4):660-6. Filler G, Feber J, Lepage N, Weiler G, Mai I.
Pediatr Transplant. 2002 Oct;6(5):411-8.
10+1.4*0h +0.8*1h+1.6*2h+5.5*%4h 4.2+3.2*0h +1.3*1h+0.8*2h+5.5*4h

Target 80-120


https://www.ncbi.nlm.nih.gov/pubmed/10739787
https://www.ncbi.nlm.nih.gov/pubmed/12390429

Phenotypic Personalized Medicine

Drug intake
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Cost DNA Sequencing vs. Moore’s Law

Moore’s Law
Cost of Computers

National Human Genome Cost of DNA
Research Institute i

genome.gov/sequencingcosts
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WE'VE MAPPED THE WORLD.
NOW LET'S MAP HUMAN HEALTH.







American Journal of Transplantation 2017; 17: 2851-2862 © 2017 The American Society of Transplantation
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doi: 10.1111/ajt.14329

Real Time Central Assessment of Kidney Transplant
Indication Biopsies by Microarrays: The INTERCOMEX
Study

P. F. Halloran?* (19, J. Reeve’, E. Akalin®,
0. Aubert®, G. A. Bohmig®, D. Brennan®,
J. Bromberg’, G. Einecke®, F. Eskandary®,
C. Gosset*?, J.-P. Duong Van Huyen*, :
G. Gupta'®, C. Lefaucheur*?, A. Malone®,
R. B. Mannon'", D. Seron™, J. Sellares'?,
M. Weir’ and A. Loupy*™
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American Journal of Transplantation 2017; 17: 2103-2116
Wiley Periodicals Inc.

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

Orthogonal Comparison of Molecular Signatures of

doi: 10.1111/ajt. 14224

Kidney Transplants With Subclinical and Clinical
Acute Rejection: Equivalent Performance Is Agnostic

to Both Technology and Platform

S. M. Kurian™*"', E. Velazquez'",

R. Thompson', T. Whisenant', S. Rose?,

N. Riley’, F. Harrison’, T. Gelbart’,

J. J. Friedewald® (), j. charette®,

S. Brietigam?, J. Peysakhovich®, M. R. First®3,
M. M. Abecassis® () and D. R. Salomon’
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I Comparison

cAR vs. TX
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Overlap (%)

Microarrays - Blood

2287

720

73 (3.2%". 10.1%*)

NGS - Blood 2566 1647 143 (5.6%". 8.7%")
Microarrays - Biopsies 7376 2931 937 (12.7%", 32.0%")
NGS - Biopsies 8922 2565 1188 (13.3%", 46.3%")
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|dentification of a B cell signature associated
with renal transplant tolerance in humans

Kenneth A. Newell,! Adam Asare,22 Allan D. Kirk,! Trang D. Gisler,22 Kasia Bourcier,23
Manikkam Suthanthiran,* William J. Burlingham,® William H. Marks,® Ignacio Sanz,”
Robert I. Lechler,29 Maria P. Hernandez-Fuentes,®9 Laurence A. Turka,31? and
Vicki L. Seyfert-Margolis,31 for the Immune Tolerance Network ST507 Study Group

"Emory University, Atlanta, Georgia, USA. 2University of California, San Francisco, California, USA. 3immune Tolerance Network, Bethesda, Maryland, USA
(www.immnunetolerance.org). “Comell University Medical Center, New York, New York, USA. SUniversity of Wisconsin, Madison, Wisconsin, USA.
tSwedish Medical Center, Seattle, Washington, USA. "University of Rochester, Rochester, New York, USA. EMRC Centre for Transplantation,

King's College, London, United Kingdom. ®Indices of Tolerance EU consortium (www.transplant-tolerance.org.uk). 1°Beth Israel Deaconess Medical Center and
Harvard Medical School, Boston, Massachusetts, USA. 1"Food and Drug Administration, Silver Spring, Maryland, USA.
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B Cell Receptor Genes Associated With Tolerance

Identify a Cohort of Immunosuppressed Patients With

Improved Renal Allograft Graft Function

A. Asare’, S. Kanaparthi’, N. Lim’, D. Phippard’,
F. Vincenti?, J. Friedewald® (%), M. Pavlakis®*, E.

Poggios, P. Heegers, R. Mannon", B. E. Burrell’,

Y. Morrison®, N. Bridges?, I. Sanz?,

A. Chandraker™, K. A. Newell**-" and

L. A. Turka"*f
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Mechanisms of Allograft Rejection

Thymic Selection
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An Interventional Study Using Cell-Mediated
Immunity to Personalize Therapy for
Cytomegalovirus Infection After Transplantation
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Strategy for Alloreactive TCR discovery

Direct ex vivo Reeertoire Seﬂuencinﬁ a Global TCR Repertoire
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. Clinical TRANSPLANTATION

Original Article

Medication understanding, non-adherence, and clinical outcomes among adult
kidney transplant recipients

Patzer, et al

 patients took a mean of 10 medications

* 32% had a medication change within the last
month.

e patients knew what 91% of their medications were
and demonstrated proper dosing (via observed
demonstration) for 83% of medications.

* 35% were non-adherent based on either
self-report or tacrolimus level



ORIGINAL ARTICLE

Kidney transplant graft outcomes in 379 257 recipients on

3 continents

Robert M. Merion? | Nathan P. Goodrich® | Rachel J. Johnson® |

Stephen P. McDonald*® | Graeme R.Russ*® | Brenda W. Gillespie? | David Collett®

Am J Transplant. 2018; 18:1914-1923
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The association between loss of Medicare, immunosuppressive medication use, and kidney

transplant outcomes

Allyson Hart, MD, MS,:-Sally K. Gustafson, MS,: Andrew Wey, PhD,1 Nicholas Salkowski, PhD,1Jon J. Snyder,
PhD,=s Bertram L. Kasiske, MD,:2 Ajay K. Israni, MD, MS:s

1Scientific Registry of Transplant Recipients, Hennepin Healthcare Research Institute, Minneapolis, Minnesota

2Department of Medicine, Hennepin Healthcare, University of Minnesota, Minneapolis, Minnesota

sDepartment of Epidemiology and Community Health, University of Minnesota, Minneapolis, Minnesota
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Personalized vs. Probabilistic
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Chaos

Lorenz equations for atmospheric convection

“Two states differing by imperceptible
amounts may eventually evolve into two
considerably different states ... If, then, there
is any error whatever in observing the present
state — and in any real system such errors
seem inevitable — an acceptable prediction of
an instantaneous state in the distant future
may well be impossible.... In view of the
inevitable inaccuracy and incompleteness of
weather observations, precise very-long-range
forecasting would seem to be nonexistent.”

Edward N. Lorenz, 1963




Hurricane Florence
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Summary

Personalized medicine is increasingly possible, with
numerous technologies informing the condition of
transplant patients.

Numerous biomarkers exist already and are
underutilized.

Our inability to execute on basic care delivery will
obscure the impact of personalized care design.

Definition of a current state does not establish grounds
for prediction of a future state.
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