
BC Kidney Days
October 2019

Precision Medicine CanPrevent Antibody-Mediated 

Rejection

Genome Canada 
Transplant Consortium

G C
T C



Premature transplant failure is a tragic loss of health and resources
2

Levy et al, 2014

• Rapid recovery and rehabilitation

• normal growth and development (children)

• lower cost < $20,000 vs $90,000 / year (HD)

Superb early success
Transplant offers superb early success

• Few grafts survive beyond 10-20 years

• 500+ patients lose their graft every year 

• $1 million incremental lifetime cost of care

Poor long-term survival
but poor long-term survival



Association between transplant glomerulopathy and graft outcomes 
following kidney transplantation: A meta-analysis
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Gábor Kovács1, Giovanna Devercelli2, Tamás Zelei1, 
Ishan Hirji2, Zoltán Vokó1,3, Paul A. Keown4*

Results: 

1. Graft failure is almost 3 times more common with transplant glomerulopathy (HR: 2.85)

2. Median graft survival is reduced by 15 years with transplant glomerulopathy (3.25 vs 18.82 years)

H & E 
stain

Silver
stain

PAS
stain

Fillipone et al, Modern Pathology, 2017



Targeting risk in the BC transplant population
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Results: 

Patients who die are older, have multiple 

comorbidities and receive a deceased donor 

graft

BC Transplant Population, January 1 2008 to December 31 2018

First grafts = 2,325, Died = 277, Graft failure = 159

Analysis by subpopulation



Targeting risk in the BC transplant population
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Results: 

Patients who lose their grafts are younger, 

have few comorbidities and receive a 

deceased donor graft. 

Note: 50% of DD recipients under 30 yrs. 

Lose their graft in 8 yrs. 

BC Transplant Population, January 1 2008 to December 31 2018

First grafts = 2,325, Died = 277, Graft failure = 159

Analysis by subpopulation



And an expert and experienced project management team!
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With government, academia, healthcare, patients & industry



New National Programs to prevent graft loss due to AMR
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• Quantitative impact

• Prediction of risk
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Activity 1a: HLA genes, polymorphisms and nomenclature
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Mapping Relevant Eplets on HLA Protein 
9

Molecular graphics and analyses performed with UCSF Chimera, developed by the Resource for Biocomputing, Visualization, and 
Informatics at the University of California, San Francisco, with support from NIH P41-GM103311.

Peptide-binding fragment of HLA is engaged by the T-cell receptor. Antibody-defined eplets are 

highlighted in red. Many eplets occur at the peptide-binding region, but some occur outside this 

region



Results: Conversion of alleles into eplets reduces complexity
10

• 361 alleles identified 

translated into 148 eplets

• 206 class I alleles, 59 eplets

• 155 class II alleles, 89 eplets

Total HLA-B alleles identified (n = 107) and all 
eplets (n = 26) coded by them

Data from 2216 kidney patients and 
donors sequenced by NGS between 

October 2016 – January 2019



Results: Frequencies across all class I and II eplets were more 
similar between patient and donor groups than allele frequencies

11



Results: Eplet frequencies in kidney patient and donor groups
12



Results: HLA eplet sub-groups and epitypes
13
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Activity 1b: implementing genomic methods for donor epitope typing
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Activity 1b: implementing genomic methods for donor epitope typing
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Activity 2: Study design, sampling, biobanking and analytical methods
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Baseline Quiescence Rejection

Patient samples
- DNA
- Serum
- Cells
- RNA

Immune competence Donor-specific immunity Antibody response Graft injury



2a. Immune monitoring: recovery of immune competence (phenotype)
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Memory CD8 CellsCD3, CD4 Cells

CD19 B Cells CD56, NK Cells



2a. Immune monitoring: recovery of immune competence (phenotype)
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CD4 T lymphocyte 
subsets

CD8 T lymphocyte 
subsets

1 2 3



2a. Immune monitoring: recovery of immune competence (phenotype)
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T-distributed Stochastic Neighbor Embedding (tSNE) 
representation, CD4 T cell panel



2a. Immune monitoring: recovery of immune competence (phenotype)
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T-distributed Stochastic Neighbor Embedding (tSNE) representation, CD4 T 
cell panel, expression levels of clustering channels



Transcripts for many key cytokines are elevated or suppressed in chronic renal failure, HD 
and PD but expression levels return towards normal after transplantation

2a. Immune monitoring: recovery of immune competence (genotype)
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2b: Immune monitoring of the donor-specific TCR repertoire
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Activity 2c: Health technology assessment of HLA antibody testing
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Activity 2d: non-invasive monitoring of graft injury
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Activity 3a: To develop and test a systems pharmacology model

Systems pharmacology model Pharmacogenomics

Pharmacokinetics Pharmacodynamics



Risk-based model of the graft response

Donor Source
Risk Factors

High epitope
mismatch

Low epitope
mismatch

High immune
competence

Low immune
competence

Epitope match Personalized therapy

Figure 1: Epitope match, immune monitoring, personalized therapy and outcome measures incorporated in a systems pharmacology therapeutic model. The figure shows two clonal
arms of a probabilistic model relating individual factors and overall risk of AMR  or infection
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metabolism

PG slow
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Pharmacodynamics
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high activity

Pharmacokinetics: 
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Treatment
non-adherence

Treatment 
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Outcome Measures

Immune measures
- Immune cell function
- Clonal expansion
- DSA to HLA
Graft injury measures
- Cell-free donor DNA
- Renal injury biomarkers
- Functional markers
- Histology
Viral disease
- Viral load
- Cellular response
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Evidence-based minimization

Pre-transplant risk
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Activity 3a: Impact of therapeutic dose reduction on graft loss
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Activity 3a: Impact of therapeutic dose reduction on graft loss
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Activity 3b: Implement risk-based stratification in clinical trials



Activity 3: Strategies to induce tolerance: mixed chimerism

Withdraw immunosuppression if: Mixed chimerism > 6 months, No evidence of 
rejection, No GvHD

rATG (1.5 mg/kg x 5)

Kidney Transplant

MMF > 1 mo
Corticosteroid

CNI > 6 mo

TLI (120 cGy) x 10

CD34+ cells
CD3+ cells
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• prevent AMR, optimize expensive therapy and 
prolong graft survival 

• restore healthy and productive life for patients and 
their families

• reduce the need for re-transplantation and make 
more organs available

• extend these benefits to other countries through our 
global partnerships

I love my new 
kidney. . and I 
can keep it for 

all my 
life!

Genome Canada 
Transplant Consortium
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2a. Immune monitoring: recovery of immune competence (function)
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