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Evolution of immunosuppression in transplantation Chapman, Transplantation Research, 2013 



Meier-Kriesche, AJT, 2004 

Incidence of Acute Rejection 

Paradox of improvement in acute rejection but stagnant long-term outcomes 

Lamb, AJT, 2011 
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Why do kidney transplants fail? 

Sellares et al, AJT, 2012 
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Deleterious impact of donor-specific antibodies 

Wiebe et al, AJT, 2012 
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Who should be treated? 

Histology 

Clinical 

DSA 

Due to the toxicity and cost of treatment, the decision to treat should be based on risk-stratification 
using available clinical, histologic, and DSA information 
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Preformed vs. De Novo DSA Aubert, JASN 2017 

Preformed 
Preformed 

De Novo 

De Novo 
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De Novo DSA are Mainly Class II 

Willicombe  
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DQ DSA 54.3% 
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9 Wiebe et al, AJT 2017 

Clinical predictors of allograft loss outweigh C1q and DSA titering 



General approach to patients with DSA and AMR 
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Challenges in AMR Treatment 

KDIGO, AJT, 2009 

Standard of Care: 

 

1. PLEX + IVIG 

2. High dose IVIG 

FDA AMR Workshop, Archdeacon,  AJT, 2011 
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Heterogeneity of clinicians’ treatment choices 

Schinstock, AJT 2018 



AMR treatment protocol in BC 



Modest Evidence for PLEX and IVIG Wan, Transplantation 2018 
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Rituximab 



Sautenet et al, Transplantation, 2015 

• Acute C4d+ AMR with HLA-DSA within 1st year 

• N = 19 (Placebo) 

• N = 19 (Rituximab) 

 

• Primary endpoint: treatment failure = composite 

graft loss or no improvement in Cr (<30% 

decrease of peak Cr) at Day 12 

• Usual Care: Methylpred pulse x 3 days 

   PLEX x 6 + low dose IVIG over 12 days 

 

• Rituximab (375 mg/m2) at Day 5 (option for 2 additional doses) 

 



Sautenet et al, Transplantation, 2015 

• No difference in SCr improvement at 1 yr 

• Only 1 graft loss in each arm 

• Trend towards greater DSA reduction at 1 yr with Ritux 



• 38 patients: 11 placebo vs. 27 Rituximab 

• At 5 years after AMR: 

 

• No difference in DCGF (55% in placebo vs 57% in Ritux) 

• No difference in renal function, proteinuria, incidence of infections and neoplasms 

 

• Overall, no benefit 5 years after AMR of rituximab in addition to PLEX/IVIG/Steroids 

ATC 2017 



AJT 2017 

• Randomized, placebo-controlled trial for chronic AMR (TG + DSA) 

• Treatment group: IVIG (0.5 g/kg) x 4 + Rituximab x 1 (375 mg/m2) vs. placebo 

• Planned sample size of 50 but only 25 patients randomized (13 treatment, 12 placebo) 

• Outcomes: 

 

• No difference in eGFR decline (primary outcome) or change in proteinuria 

• No difference in Banff scores at 1 year 

• No difference in DSA MFI 

 

• Overall, no benefit of IVIG + Rituximab in patients with chronic AMR (presence of TG) 
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B Cell Maturation 



21 

Novel Therapeutics for AMR 



Bortezomib: proteasome inhibitor 

Anderson, CCR, 2016 



JASN 2018 

• Randomized, placebo-controlled trial of bortezomib in late AMR  

• Inclusion: > 6m post-Tx, acute or chronic AMR features on biopsy, presence of DSA 

• Treatment = 2 cycles of Bortezomib (each cycle 4 IV doses) 

• n=21 bortezomib vs. n=23 placebo 

• Primary endpoint: eGFR slope 

 

 

 



 

• Overall, bortezomib did not prevent GFR 

loss, reduce DSA or improve histologic or 

molecular features despite significant GI and 

hematologic toxicities 



JASN 2017 

- Compensatory B cell proliferation in 

germinal center 



C1 

C5b C4d C3d 

C4 
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C3 
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C5 

MAC 

Courtesy of Nicole Venezuela 

Eculizumab 

(SolirisTM) 

Complement inhibitors (extinguishing the fire) 



Eculizumab 

AJT, 2015 - Eculizumab did not prevent 

microcirculatory damage and TG 



C1 

C5b C4d C3d 

C4 

C4b 

C3 

C3b 

C5 

MAC 

Courtesy of Nicole Venezuela 

C1 INH 
• Cinryze (Shire) 

• Berinert (CSL Behring) 

 

Complement inhibitors (extinguishing the fire) 



NEJM, 2017 

Ides (IgG-degrading enzyme derived from Streptococcus pyrogenes) 



Ides (IgG-degrading enzyme derived from Streptococcus pyrogenes) 

• Open-label, phase 1-2, desensitization trial (US, Sweden) 

• N=25 highly sensitized patients, cPRA ≥ 95% 

• All IgG-DSA eliminated at time of transplantation 

• N=10/25 with AMR, 1 patient with hyperacute rejection (non-HLA) – rebound phenomenon 

US group Sweden 



Challenges with AMR treatment 

1. Rituximab: does not target plasma cells, incomplete penetration of B cells in lymphoid organs 

 

2. Bortezomib: humoral compensation in germinal center 

 

3. Complement inhibitors: non-complement-mediated pathways 

 

4. IdeS: rebound antibody production 

All of these medications have significant treatment-related toxicities 



When B cells are out of the gate… 



An ounce of prevention is worth a pound of cure 

1. Multidisciplinary approach to target non-adherence 

 

2. Optimize immunosuppression  

 

3. A better way of matching using epitope?  



Non-adherence in AMR 

Sellares, AJT 2012 
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Figure 1. Medisafe app screen shots 
 

 
 
  

Modernized tools to address non-adherence 



Optimizing CNI Level 

Wiebe, JASN 2017 
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15% dose reduced within 30 days  

50% dose reduced within 142 days  

64% dose reduced within 365 days  

Impact of MMF dose reduction on long-term outcomes 

Likelihood of reduction-free MMF dose maintenance in the first year posttransplant 

Lan, CST 2018 



Impact of MMF dose reduction on long-term outcomes 

Log-rank 
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Log-rank p=0.030 

Lan, CST 2018 



Impact of MMF dose reduction on long-term outcomes 

Full Dose MMF 

N=119 

76-99% MMF Dose 

N=70 

51-75% MMF Dose 

N=92 

 0-50% MMF Dose 

N=38 

Model 1: HR (95% CI) 

Unadjusted  

1 (referent)  1.17 (0.45-3.08) 2.04 (0.91-4.60) 3.33 (1.35-8.20) 

Model 2: HR (95% CI) 

Adjusted for recipient factors: 

Age, sex, race, BMI, PRA, cause 

of ESRD 

1 (referent)  1.08 (0.40-2.94) 2.20 (0.96-5.02) 4.08 (1.60-10.38) 

Model 3:HR (95% CI) 

Model 2 and: donor age, repeat 

transplant, donor type, HLA 

mismatch, CIT 

1 (referent)  0.99 (0.36-2.73) 2.39 (1.00-5.72) 4.04 (1.42-11.47) 

Model 4: HR (95% CI) 

Model 3 and: CNI use, ATG, 

prednisone 

1 (referent)  0.92 (0.32-2.62) 2.25 (0.89–5.58) 3.28 (1.10-9.76) 

Model 5:HR (95% CI) 

Model 4 and: DGF 

1 (referent)  0.93 (0.32-2.65) 2.25 (0.89-5.69) 3.29 (1.10-9.83) 

BMI = body mass index, PRA = panel reactive antibody, ESRD = end-stage renal disease, HLA = human leukocyte antigen, CIT = cold ischemic time, CNI = calcineurin inhibitor, ATG = antithymocyte globulin, DGF = 

delayed graft function, AR = acute rejection 

Lan, CST 2018 



Back to the beginning 



Opelz, Transplantation 2007 

Effect of HLA matching over time 



Under-IS Over-IS Safety zone 

Rejection 

Infection 

Malignancy 

Med toxicities 

Under-

IS Safety zone 

1954-2018 

2018-2028: improved HLA matching 

Over-IS 

Towards better HLA matching 



Epitope analysis: a new way of HLA matching 



B44 B35 B8 

Donor 1 Donor 2 Donor 3 

Recipient: 

 

B7 

Epitope analysis: not all mismatches are created equal 

Recipient 

Donor 1 

Donor 2 

Donor 3 



Wiebe, AJT, 2013 

0 mm 

1 mm 

2 mm 

Epitope analysis: not all mismatches are created equal 



HLA-A*02:01 

HLA matchmaker 

Workflow of epitope-based analysis 



Epitope analysis: easy as 1, 2, 3 



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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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 optimization 

Evidence-based minimization 

HLA match  

Era of Precision Medicine 
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THANK YOU 

Questions? 

James.Lan@vch.ca 


