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Objectives

1) Brief overview of Canadian National Kidney paired donation

2) ABOi living donor transplant overview

3) ABOi living donor experience at St. Michael’s









Reasons for living donor 
exclusions n=180

Karpinski et al. Am J Kidney Dis. 2006 Feb;47(2):317-23



Canadian Kidney Paired Donation: 
National System 2008-2020
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Donor 1 
Blood type A

Donor 2 
Blood type B

Recipient 1 
Blood type B

Recipient 2 
Blood type A



Match by high level virtual cross-match

• Lots of Background work to get all Canadian HLA labs up to speed

• All donor  class l and ll HLA alleles (molecular) entered

• All recipient HLA antibodies entered

• Computer match based upon acceptable

(negative) virtual cross-match

▪ Following match cycle all proposed matches are reviewed by HLA experts

▪ Final cross-matches done by flow

▪ ALL CANADIAN TRANSPLANT PROGRAMS PARTAKE

▪ 3 MATCH CYCLES ANNUALLY

▪ 100-130 PAIRS

▪ ~33% Match per cycle
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Canadian Kidney Paired 
Donation Program To Date
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ABOi kidney transplants in living 
donation



ABOi kidney transplant

• Has been done for many years in Japan ( no Brain death laws 
until recently)

• Previously involved heavy IS and splenectomy

• Most centers now use combination of PLEX and IViG +/-
Rituximab

• Results in long-term are comparable with compatible donation



ABOi renal transplant historical context

• First attempts in 1955. Poor success 4/10 survival

• Thiekle et at al, 1987, showed 12/20 graft survival  A2 to O recipients

• Early work out of Japan included splenectomy to reduce antibody production. Tanabe et al transplantation 

1998 27;65(2):224

– 1989-1995: 67 ABOi kidney txp: Induction with ATG, PLEX or IA:  and cyclosporine, azathioprine (deoxyspergualin), 
prednisone . All patients underwent splenectomy at time of transplant, and all received local irradiation to the allograft. 
Allograft survival 79% at 1 year, 73% at 8 years.

• In Japan 20-30% of living transplants are ABOi



1, 3 , 5 yr graft survival 98.3%, 92.9%, 88.7%



ABOi transplants; modern era, splenectomy no longer 
utilized

Principles:
-Reduce antibody production
-depletion of pre-existing antibody

Plasma exchange

double-filtration plasma filtration
antigen specific immunoadsorption

-Immunomodulation
-immunosuppression
-surveillance  post-transplant



Reduce antibody Production

• Rituximab: inhibits CD20

• Splenectomy



Depletion of pre-existing antibody
PLEX Double filtration PE Ag specific  

Immunoadsorption

Least cost costly Most  costly

Readily available Not easily available Proprietary product

20 %  reduction 20-50% reduction >50%

Multiple sessions Less than PLEX Fewest sessions

Limited by antibody titres ? Titre reduction 
As high as 1: 1056

Plasma or  Albumin 
infusion
Depletion of  factors

Some depletion N/A



Immunomodulation

Intravenous immunoglobulin:

-Blocks the Fc receptor on the mononuclear phagocyte, also the direct neutralization 

of the alloantibody. Inhibits the CD19 expression on the activated B cell, as well as that 
of the complement and the allo-reactive T cell.

-Effects last months, even after rebound of alloantibody



Immunosuppression

• Same immunosuppression as for ABO compatible transplants

• Often start 1 week prior to transplant
• Calcinuerin inhibitor: tacrolimus

• Steroids

• Anti-metabolite: Mycophenolate

• Induction at time of transplant: anti-CD25 or polyclonal ATG



Post-transplant surveillance

• All protocols require measurement of iso anti-body formation

• Rational: if antibody levels rise, then risk of accelerated 
rejection and additional desensitization required

• Variation: but usually can stop after 14 days



Why is graft protected even if iso-antibodies increase 
later?

• Graft accommodation
• Detectable anti-ABO antibody in recipient, with normal graft histology and 

function similar to ABOc transplant

• Mechanism is unclear
• Antibody quality:   Ishida et al. Transplant Int 2005;18(6) 716

• Shift from IgG1 to IgG2 isotype:  Kirk et al. AJT 2007;(6):1464

• Decreased apoptosis:  Park et al. AJT 2003;(8):952



ABOi protocols 
Shin et al. J transplant 2011; 2011:970421





GLYCOSORB
COLUMN



Glycosorb® ABO columns. These low molecular carbohydrate columns 

include A or B blood group antigens linked to a sepharose matrix that 

adsorbs isoglutinine both effectively and specifically.









St. Michael’s protocol
Adapted from Tydén

• Consider: A-0, A-B, B-0, B-A, AB-A, AB-B

• Anti-donor isoagglutinin titers determined by the saline method for IgM and the 
indirect Coombs test for IgG. Maximum antibody titer to be accepted is 1:512



Pre-Op
• Rituximab 375 mg/m2 IV x 1,four weeks prior to transplant 

• Triple immunosuppressive regimen with Tacrolimus Extended Release 
(Advagraf®) 1.5 mg/kg/dy , Mycophenolate  720 mg bid, prednisone 0.5  
mg/kg/dy  one week prior to transplant.

• Immunoadsorption treatment to be started one week prior to transplant 
every  other day or daily until IgG anti-A/B titers are ≤ 1:4. Typically 3-4 
sessions. 2 PLASMA VOLUMES PER SESSSION

• If target not achieved, transplant to be postponed for one week and four 
more sessions to be performed. 2-3 plasma volumes processed per 
session. IgG and IgM isoagglutinin titres reduced by approximately two to 
three titre steps with each session

• IVIG 0.5 grams/kg IV x 1 dose to be given the evening prior transplant         
(only for titres 1:128 or greater) followed by induction : Basiliximab 20 mg 
IV x 1 dose POD 0 and Methylprednisolone Succinate 2 mg/kg IV x 1 dose 

pre-op.



Post-Op

Immunosuppresive regimen:
• Basiliximab 20 mg IV x 1 dose POD 4 

• Tacrolimus Extended Release (Advagraf®) 0.1 mg/kg po daily 

• Mycophenolate 720 mg bid, 

• Methylprednisolone Succinate (Solumedrol®) 1 mg/kg IV q12h x 48 hrs

• Prednisone taper as per post op transplant protocol and physician discretion



Post-op

Anti- A, anti B  titre monitoring:

• IgG anti-A/B titers daily post operatively for the first week and on days 8, 10, 12 and 14.

• Immunoadsorption required if IgG anti-A/B titers exceed 1:8 post-operatively in the first week and 
1:16 in the second week

• No further monitoring after week 2



ABO incompatible with Glcosorb
1st in North America



The First North American Experience Using Glycosorb Immunoadsorption 
Columns for Blood Group-Incompatible Kidney Transplantation

Can J Kidney Health Dis 2020 Oct 8 doi: 10.1177/2054358120962586.

• 24 ABOi incompatible donor recipient pairs

• 21 (87.5% male), Mean age 51 years (23-73)

ABOI types

Don----Rec   #

A------0      10

A----- B        3

B------A        3

B------O        7

AB-----A       1

AB-----B       1



Titres and sessions

• Starting ABOi titres ranged from 1:4 to 1:512

• Pre-transplant glycosorb treatments  ranged from 1-5 (mean 
2.08)

• 3/25 ( 12 %) required one post-transplant treatment



Correlation of treatments vs Pre-Transplant  ABOi titre

Treatments

Titres

R2 =.40



Correlation of treatments vs Pre-Transplant  ABOi titre
excluding single recipient with titre 1:512     

Treatments

Titres

R2 =.63



Results 2011-2019
n=24

• 100% patient survival

• 96% graft survival- One graft loss after successful desensitization owing to 

technical loss

• 1 Patient discontinued glycosorb sessions

• No acute rejections

• Allograft function: 

creatinine range   51-160 umol/l (0.58-1.8 mg/dl)

mean creatinine      85.6 umol/l   (0.97 mg/dl)



Since 2019

• 24  patients  from 2011-2019

• Jan 2019 - November 2022, additional 8 patients

• All successful.

• Mean # of glycosorb: 3 (2-5)

• No post-transplant treatments required

• Mean creatinine 115 umol/l ( 94-145)

• No rejections 



Summary

• ABOi incompatible  kidney transplants no longer a barrier

• Options: Kidney paired donation, desensitization

• In modern era, outcomes with direct ABOi transplant are equal 
to ABOc transplant

• IA commercial columns, expensive but likely most efficacious
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