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Increase number of transplants Increase number of transplants 
performedperformed

Live transplants have superior patient Live transplants have superior patient 
and graft functionand graft function

Patients want the optionPatients want the option



OptionsOptions
Cadaveric listCadaveric list

Pair exchangePair exchange

ABOI ABOI TxTx
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http://www.uktransplant.org.uk/ukt/statistics/statistics.jsp

Deceased donor kidney programme in the UK, 1 April 1998 - 31 March 2008
Number of donors, transplants and patients on the active transplant list at 31 
March

http://www.uktransplant.org.uk/ukt/statistics/statistics.jsp


OptionsOptions
Cadaveric listCadaveric list

Pair exchangePair exchange

ABOI ABOI TxTx



Human Tissue Act made paired living Human Tissue Act made paired living 
kidney donation possible in the UK kidney donation possible in the UK 
from September 2006from September 2006
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HyperacuteHyperacute/early /early humoralhumoral rejectionrejection



Swedish protocolSwedish protocol
1.1. Remove cells that produce antibodyRemove cells that produce antibody

Drip 1 month before (Drip 1 month before (rituximabrituximab))

2.2. Remove antibody Remove antibody 
33--4 sessions of 4 sessions of immunoadsorptionimmunoadsorption before before 
transplantation (transplantation (remove antibodies against particular remove antibodies against particular 
blood group)blood group)

3 sessions3 sessions after transplantationafter transplantation

3.3. Neutralization of existing antibodyNeutralization of existing antibody
IVIG IVIG given the day before transplantgiven the day before transplant



RituximabRituximab is a novel is a novel 
genetically engineered genetically engineered 
antianti--CD20 therapeutic CD20 therapeutic 
monoclonal antibody monoclonal antibody 
that that selectivelyselectively depletes depletes 
CD20+ B cellsCD20+ B cells

(Shaw et al, 2003; Johnson & Glennie, 2003)



Initiates complementInitiates complement--
mediated mediated 
B cell B cell lysislysis
Initiates cellInitiates cell--mediated mediated 
cytotoxicitycytotoxicity via via 
macrophages and macrophages and 
natural killer cellsnatural killer cells
Induces Induces 
apoptosisapoptosis

(Clynes et al, 2000; Reff et al, 1994)





Pooled immunoglobulin Pooled immunoglobulin 
from multiple donorsfrom multiple donors
How does it work?How does it work?

Neutralization of existing Neutralization of existing 
antibodyantibody
Block the Block the FcFc receptors on receptors on 
mononuclear phagocytesmononuclear phagocytes
Inhibition of expression Inhibition of expression 
of CD19 on activated Bof CD19 on activated B--
cellscells
Inhibition of complementInhibition of complement
Inhibition of T cellsInhibition of T cells



For emergency:For emergency:
Red cells: high titre (HT)Red cells: high titre (HT)--negative red cell units, ABO/D compatible negative red cell units, ABO/D compatible 
with renal transplant recipientwith renal transplant recipient

Platelets: (HT)Platelets: (HT)--negative platelet units, ABO compatible with renal negative platelet units, ABO compatible with renal 
transplant donortransplant donor

Plasma: Fresh Frozen Plasma (FFP), type ABPlasma: Fresh Frozen Plasma (FFP), type AB

In all other cases:In all other cases:
Red cells: washed red cells, ABO/D compatible with renal transplRed cells: washed red cells, ABO/D compatible with renal transplant ant 
recipientrecipient

Platelets: platelets in platelet suspension medium (PSM), ABO Platelets: platelets in platelet suspension medium (PSM), ABO 
compatible with renal transplant recipientcompatible with renal transplant recipient

Plasma: FFP, type ABPlasma: FFP, type AB



May increase the risk of May increase the risk of 
RejectionRejection
InfectionInfection
CancerCancer











Living donor transplant 
activity by year

0

200

400

600

800

1000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Altruistic donor (non-directed)
Paired exchange donor
ABO incompatible donor
HLA incompatible donor
Unrelated donor (directed)
Related donor

NHSBT 2011



Three-year graft survival
(failure or death)

LD    92% (95% CI 91-93%) n=5979

HLAi 84% (95% CI 77-89%) n=276

DD    84% (95% CI 83-85%) n=14071

ABOi 83% (95% CI 74-90%) n=221

ABOi LD vs other LD
Three year transplant survival p<0.001
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Item Unit Cost Number Total Cost

Immunoadsorption Columns £2,500 7 £17,500

Freight costs £ 500 1 £ 500

ABO Titres £ 55 30 £ 1,650

Rituximab £1,223 1 £ 1,223

IV Ig £1,225 1 £ 1,225

Histopathology £ 200 2 £ 400

Increased Length of Stay £ 500 1 £ 500

Total £ 22,998



st

50 yr M , active , independent journalist
ESRF due to FSGS

On haemodialysis for 9 months (vascath), native 
UO of 1 l/day
PMH: H.T
Receive an ABOi transplant:

Son (Blood group A)   Father (Blood group B)
(CMV ve) (CMV ve)
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88
22/02/12

Lymphocele
Drained Oct 2011

014 September 
2011

1:128OA1PD68M9

Age/
Sex

Dialysis Donor 
blood 
group

Recipient 
blood 
group

Highest 
Titres 
before 
ritux

Tx date Rejection 
episodes

Other 
complications

Last 
Creatinine
(umol/L)

1 52M HD A1 B 1:16 16 Sept 2009 0 No 117
3/2/12

2 50M PD/HD AB O 1:64 3 March 2010 1 
Banff 2B 
Day 5

PE
Day 31
Warfarin stopped 6/12

152
27/1/12

3 47F PD/HD B O 1:256 13 October 
2010

1
Banff 1A
1 year & 29 days

Lymphocele
Drained Dec 2010
BK virus

85
23/2/12

4 53M Pre A1B B 1:2 10 November 
2010

1
Banff 2A 
Day 51

No 100
28/2/12

5 57F Pre A1 O 1:32 16 February
2011

0 UTI x1 112
17/2/12

6 57M Tx/HD A1 O 1:128 2 March
2011

1
Banff 1a 
Day 281

Bleeding, re-
exploration,
ATN

355
21/2/12

7 57M Pre A1 O 1:16 30 March 
2011

2
Banff 1A 
Day 5, 59

No 124 
20/2/12

8 41M PD A1 O 1:64 11 May 2011 0 Bleeding, evac. 
haematoma, ATN
Recurrent FSGS

179
21/12/11

10 31M HD A O 1:32 7 Dec 2011 0 No 133
28/2/2012



100% graft and patient survival100% graft and patient survival

Median Median creatininecreatinine 121 (IQR 62)121 (IQR 62)



ABOI ABOI TxTx is complicated and expensive but is complicated and expensive but 
possiblepossible

It is becoming more widely availableIt is becoming more widely available

UK results are not as good as abroadUK results are not as good as abroad

Very high Very high titretitre cases should be referred for cases should be referred for 
pair exchange schemepair exchange scheme



The huge teamThe huge team
ImmunohaematologyImmunohaematology lablab
PatientsPatients
PCTsPCTs


