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Objectives

• Why a transplant?

• What kind of transplant?

• Current status

• Other options?

• ABO incompatibility

• History

• Current practice

• Complications

• Outcomes

• General considerations



Mortality rates for patients on dialysis, patients listed for transplantation, and transplant recipients

Relative risk of mortality over time after transplantation versus dialysis patients on the waiting list

Impact of Cadaveric Renal Transplantation on Survival in Patients Listed for Transplantation. 

GC Oniscu et al J Am Soc Nephrol 2005 16:1859-1865.
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Projected years of life for patients on dialysis and transplant 

recipients from the moment of listing for transplantation



DBD   ~ 28%   (26-31%)

Patient survival, by donor type
(censoring non-fatal graft failure)

30 year estimates

Observation window: 

2010 to 2012

Living at 20 years

73%   (69%-79%)

DCD at 10 years

70%   (66%-76%)



Unadjusted graft survival in 21,836 recipients of living transplants by length of dialysis 

treatment before transplant. 

Waiting time on dialysis as the strongest modifiable risk factor for renal transplant outcomes: 
A Paired Donor Kidney Analysis.  Meier-Kriesche, H-U et al Transplantation 2002 74:1377-1381 

Early better than late?



Source: Annual Report Kidney Transplantation 2014/15, NHS Blood and TransplantSource: Annual Report on Kidney Transplantation 2016/17, NHS Blood and Transplant



Source: Annual Report Kidney Transplantation 2014/15, NHS Blood and TransplantSource: Annual Report on Kidney Transplantation 2016/17, NHS Blood and Transplant

Median

Lower 95% 

confidence limit

Upper 95% 

confidence limit
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Pre-emptive kidney transplantation - UK



International data - living donor 

(LD) kidney transplant rates
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Adult living donor transplants

Increasing complexity of living donor kidney transplantation





ABO incompatibility

• ABO Gene on Chromosome 9
• Blood group inherited quite separately to HLA
• Blood group O (45%)
• Blood group A (40%)
• Blood group B (11%)
• Blood group AB (4%)
• ABO gene products are glycoprotein chains
• Antibodies directed against A and B probably occur through B-cell 

recognition of gut bacteria
• Individuals then produce antibodies against non-self glycoprotein 

chains
• Early experience suggested that these antibodies could cause 

hyperacute rejection and allograft thrombosis





ABO incompatible renal transplants: Good or bad?

World J Transplant 2014 March 24; 4(1): 18-29. Muramatsu et al
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Pre-operative plasmapheresis

ALG, Azathoprine (1mg/kg/day) , Prednisolone (0.4mg/kg/day)

ALG, Ciclosporin (Trough level 50-100ng/ml), Azathioprine, Steroids

Splenectomy either before transplantation at at the time of transplantation



ABO incompatible renal transplants: Good or bad?

World J Transplant 2014 March 24; 4(1): 18-29. Muramatsu et al



Modern approaches to incompatible kidney transplantation

World J Nephrol 2015 4(3):354-362. Wongsaroj et al



The Stockholm experience with ABO-incompatible kidney transplantations without 

splenectomy. Xenotransplantation 2006;13:105-107. Tyden G et al

ABO Incompatible Transplantation



IA IA IA IA

IA

Ig Tx

Anti-

CD20

TAC

MMF

Steroids

Anti-IL-2R

Time in days
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ABOi Transplantation protocol

IA

Dialysis line inserted 1 week before IA

As needed post -transplantation



DFPP DFPP Tx

Anti-

CD20

TAC

MMF

Steroids

Anti-IL-2R

Time in days

-30 -7 -4 -3 -2 -1 0

ABOi Transplantation protocol

Dialysis line inserted 1 week before IA

As needed post -transplantation

DFPP DFPP DFPP



Patient 1

• Potential Recipient
• 56y
• APKD
• CAPD 5y
• Blood Group O

• Potential Donor
• 54y Brother
• HLA compatible
• ABO incompatible
• Blood Group A1

• Paired Scheme
• Several matching runs

• Potential recipient Anti-A titre 1/512
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Patient 2

• Potential recipient
• 41y
• IgA Nephropathy
• Maintenance Haemodialysis
• Groin Tesio line access
• Anticoagulated for repeated access thrombosis
• Blood Group B and Highly sensitised

• Potential Donor
• 36y sister
• HLA compatible
• ABO Incompatible
• Blood Group AB

• Predicted match on Paired Scheme ~1%
• Potential recipient initial Anti-A titre 1/512, but lower at the time of treatment
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Sonnenday et al. Am J Transplant 2004;4:1315-1322

Plasmapheresis, CMV Hyperimmune Globulin and Anti-CD20 Allow 

ABO-Incompatible Renal Transplantation Without Splenectomy
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Plasmapheresis, CMV Hyperimmune Globulin and Anti-CD20 Allow 

ABO-Incompatible Renal Transplantation Without Splenectomy



Segev et al. Am J Transplant 2005;5:2570-2575

ABO Incompatible High-Titer Renal Transplantation without Splenectomy

or Anti-CD20 Treatment



ABO Incompatible Renal Transplantation: A Paradigm Ready for Broad Implementation. 

Montgomery et al. Transplantation 2009;87:1246-1255
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ABO Incompatible Renal Transplantation: A Paradigm Ready for Broad Implementation. 
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Masterson et al. Am Journal of Transplant 2014;14:2807-2813.

ABO incompatible renal transplantation without antibody 

removal using conventional immunosuppression alone. 



Early post-transplant complications following ABO-incompatible transplantation

J Nephropathol 2016 5(1):19-27. Bennani et al

Bleeding complications and requirements for a blood transfusion



Early post-transplant complications following ABO-incompatible transplantation

J Nephropathol 2016 5(1):19-27. Bennani et al

Post-transplant surgical complications



Early clinical complications after ABO incompatible live donor  kidney transplantation

Early clinical complications after ABO incompatible live donor  kidney transplantation:A

national study of Medicare-insured recipients. Lentine et al Transplantation. 2014 July 15; 

98(1): 54–65. 



Excellent Long-term Outcome of ABO-Incompatible Living Donor Kidney 

Transplantation in Japan

1989-2001 441 transplants carried out

Takahashi et al. Am J Transplant 2004;4:1089-1096



Outcomes of ABO Incompatible Kidney Transplantation - USA

Outcomes of ABO-Incompatible Kidney Transplantation in the

United States.  Montgomery et al. Transplantation. 2012 March 27; 

93(6): 603–609.
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Outcomes of ABO Incompatible Kidney Transplantation - USA



Three-Year Outcomes Following 1420 ABO-incompatible Living-Donor Kidney 

Transplants Performed After ABO Antibody Reduction:Results from 101 Centers. 

Opelz et al . Transplantation 2015:99;400-404

Outcomes of ABO Incompatible Kidney Transplantation - Europe
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Outcomes of ABO Incompatible Kidney Transplantation - Europe
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Five-year transplant survival for all kidney only transplants in the United Kingdom between January 1, 2005, and 

December 31, 2012. Transplantation Direct 2017;3: e181; doi: 10.1097/TXD.0000000000000695. Published online 26 

June, 2017. Laura Pankhurst et al

The UK National Registry of ABO and HLA Antibody Incompatible Renal Transplantation: 

Pretransplant Factors Associated With Outcome in 879 Transplants



Enabling spousal donation – the South Korean experience

Impact of ABO incompatible  kidney transplantation on living donor 

transplantation Yu et al 2017. PLoS ONE 12(3):e0173878 



Economic impacts of ABO incompatible live donor kidney transplantation: A national study of 

Medicare-insured recipients. Axelrod et al Am J Transplant. 2016 ;16(5): 1465–1473. 

• USA 2000-2011

• 271 ABOi (Patient survival 88% /Graft survival 76% at 3 years )

• 26,504 ABOc transplants (Patient survival 93% /Graft survival 85% at 3 years )

• $65,000 ABOi

• $32,000 ABOc

• ABOi more expensive over the initial 3 years

• [Much lower additional costs in Europe for ABOi]

• 1 years Medicare Haemodialysis cost in USA $87,500 - with an average waiting time of 4.5 years ($390,000)

• No difference in outcomes between low and high volume centres

ABOi economics



ABO incompatible transplantation

• ABO incompatible transplantation

– excellent outcomes

– different protocols with similar outcomes

– the increased bleeding and infection risk is important to recognise

– for some recipients an ABOi transplant is the best treatment




