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Overview 

• Transplantation in 2016 

• Non-invasive diagnosis - biomarkers 

• Humoral rejection takes center stage 

• Don’t loose sight of the basics 

– Non-adherence 

– Machine perfusion 

– Hypothermia 

– Anastomosis time 

– Better immunosuppressive drugs 

• Alternatives for classic kidney transplantation 
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UNOS data 

Transplantation in 2016 



Lamb KE et al. Am J Transpl 2011;11:450-462. 

Transplantation in 2016 



Adapted from Chapman JR et al. J Am Soc Nephrol 2005;16:3015−3026. 
Nankivell BJ, Kuypers DRJ. Lancet 2011;378:1428–1437. 

Transplantation in 2016 

Chronic rejection 

From transplantation to graft loss 
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Transplantation in 2016 

Sellares J et al. Am J Transpl 2012;12:388-399. 



Transplantation in 2016 

Chen R et al. Cell 2012;148(6):1293-1307. 

eGFR proteinuria hematuria BKV PCR DSA testing 

PVAN TCMR aABMR cABMR IFTA 

RI index 

Glom. Dis. ATN 

IS-PK 

DIAGNOSIS 

NON-INVASIVE MARKER 



Overview 

• Transplantation in 2016 

• Non-invasive diagnosis - biomarkers 

• Humoral rejection takes center stage 

• Don’t loose sight of the basics 

– Non-adherence 

– Machine perfusion 

– Hypothermia 

– Anastomosis time 

– Better immunosuppressive drugs 

• Alternatives for classic kidney transplantation 

 
 
 



Non-invasive diagnosis – biomarkers 

Naesens M et al. Nat Rev Nephrol 2010;6(10):614-628. 



Non-invasive diagnosis – biomarkers 

Li L et al. Am J Transplant 2012;12(10):2710-2718. 

In independent validation set:  
ROC AUC=0.74 (0.61-0.86; P<0.001) 

mRNA in blood 
 

5 gene signature 
DUSP1, PBEF1, 
PSEN1, MAPK9 

and NKTR 



Non-invasive diagnosis – biomarkers 

Roedder S et al. PLoS ONE 2014;11(11):e1001759. 

mRNA in blood 
 

17 gene signature 



Non-invasive diagnosis – biomarkers 

Mariani LH et al. Nephrol Dial Transplant 2015;30:892-898. 
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Humoral rejection taking center stage 

Sellares J et al. Am J Transpl 2012;12:388-399. 



Humoral rejection taking center stage 

Pouliquen E et al. F1000 Prime Report 2015;7:51. 



Humoral rejection taking center stage 

Tambur AR et al. Am J Transpl 2015;15:1148-1154. 

From antigen to epitope 



Humoral rejection taking center stage 

Loupy A et al. N Engl J Med 2013;369:1215-1226.  

C1q fixing DSA are most detrimental 



Humoral rejection taking center stage 

Guidicelli C et al. J Am Soc Nephrol 2016;27:615-625. 

But also non-C1q fixing DSA are harmful 



Humoral rejection taking center stage 

Lefaucheur C et al. Lancet 2013;381:313-319. 



Humoral rejection taking center stage 

Lefaucheur C et al. Lancet 2013;381:313-319. 

Ab-mediated vascular rejection 



Humoral rejection taking center stage 

1. Fotheringham J et al. Transplantation 2011;91:991–996.  2. Worthington JE et al. Transplantation 2003;75:1034–1040.  
3. Piazza A et al. Clin Transplant 2006;323–336.  4. Everly MJ et al. Transplantation 2013;95:410–417.   
5. Wiebe C et al. Am J Transplant 2012;12:1157–1167.  6. Gill JS et al. Transplantation 2010;89:178–184.   
7. Ginevri F et al. Am J Transplant 2012;12:3355–3362.  8. de Kort H et al. Am J Transplant 2013;13:485–492.   
9. Willicombe M et al. Transplantation 2012;94:172–177.  10. Cooper JE et al.Transplantation 2011;91:1103–1109.   
11. DeVos JM et al. Kidney Int 2012;82:598–604. 

dnDSA CUMULATIVE PREVALENCE IN KIDNEY TRANSPLANTATION       
DOCUMENTED IN THE LITERATURE 



Humoral rejection taking center stage 

Wiebe C et al. Am J Transpl 2015;15:2921-2930. 

dnDSAs accumulate over time – non-adherence increases the risk of dnDSA developing 



Humoral rejection taking center stage 

Wiebe C et al. Am J Transpl 2012;12:1157-1167. 

Prospective study: 315 
consecutive kidney 
transplant recipients 
 
 
Non-adherence is a predictor 
of de novo DSA 
(OR 8.75; p<0.001) 
 
Non-adherent recipients: 49% 
dnDSA versus 8% in adherent 
patients (p<0.001) 
 
De novo DSA are associated 
with a significant reduction in 
10-year graft survival 

dnDSAs are associated with decreased allograft survival 



Humoral rejection taking center stage 

Wiebe C et al. Am J Transpl 2012;12:1157-1167. 



Humoral rejection taking center stage 

Loupy A et al. Am J Transpl 2015;26:1721-1731. 

Subclinical ABMR is associated with worse allograft survival 



Humoral rejection taking center stage 

O’Leary J et al. Transplantation 2016;100:39-53. 



Humoral rejection taking center stage 

Hricik DE et al. J Am Soc Nephrol 2015;26:3114-3122.  
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Humoral rejection taking center stage 

Sellares J et al. Am J Transpl 2012;12:388-399. 

ABMR and non-adherence 
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Sellares J et al. Am J Transplant 2012;12:388–399.   
Gadkari AS, McHorney CA. BMC Health Serv Res 2012;12. 

Don’t loose sight of the basics: non-adherence 
Non-adherence 
•Often undetected and unintentional 

– At any point after transplantation 
– Undetectable drug levels 
– Not taking: 
–  Medicine – missing the occasional dose 
–  Right dose of medication  
–  Medicine at the right time  
–  Medicine appropriately (eg with or without food)  
 

•Non-adherence encompasses more than just the patients who are deliberately  non-
adherent 

– Unintentional non-adherence is a passive process, whereas intentional non-adherence is 
an active process2  

– Patients unintentionally fail to adhere to medication through forgetfulness, carelessness, 
circumstances outside their control2 

 
 
 



Don’t loose sight of the basics: non-adherence 

De Geest S et al. Transpl Int 2014;27:657-666. 



Don’t loose sight of the basics: non-adherence 

NON-ADHERENCE RATES IN KIDNEY TRANSPLANTATION 
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1. Gaston RS et al. Transplant Proc 1999;31(suppl 4A):21S−23S.  2. Vasquez EM et al. Am J Health Syst Pharm 2003;60:266−269.  
3. Butler JA et al. Transplantation 2004;77:769−776.   4. Vlaminck H et al. Am J Transplant 2004;4:1509−1517. 
5. Weng FL et al. J Am Soc Nephrol 2005;16:1839−1848.   6. Denhaerynck K et al. Transpl Int 2005;18:1121−1139.  
7. Dew MA et al. Transplantation 2007;83:858−873.   8. Schmid-Mohler et al. Clin Transplant 2010;24:213−222.  
9. Chisholm-Burns M et al. Clin Transplant 2012;26:706−713.  10. Massey EK et al. Transplantation 2015;99:e89-e96 



Don’t loose sight of the basics: non-adherence 
Non-adherence 
• Has a significant impact on graft survival (OR of graft failure 7x) 
 
 
 
 
 
 
 

 
 

• Concerns about non-adherence were recorded 10x more frequently in patients 
whose graft failed (32%) vs those whose graft survived (3%) 
 

 
 1. Butler JA et al. Transplantation 2004;77:769−777.  

2. Brown KL et al. Clin Transplant 2009;23:454–461.  3. Denhaerynck K et al. Transpl Int 2005;18:1121–1133.  
4. Guerra G et al. J Am Soc Nephrol 2012;22:1758–1768. 5. Prendergast MB et al. Clin J Am Soc Nephrol 2010;5:1305–1311.  
6. Sellares J et al. Am J Transplant 2012;12:388–399. 
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Don’t loose sight of the basics: machine hypothermic perfusion 

Moers C et al. N Engl J Med 2009;360:7-19. 

Risk for delayed-graft function 



Don’t loose sight of the basics: machine hypothermic perfusion 

Moers C et al. N Engl J Med 2009;360:7-19.  
Moers C et al. N Engl J Med 2012;366:770-771. 
 

Improved survival – particularly in DBD kidney transplants 



Don’t loose sight of the basics: machine hypothermic perfusion 

Jochmans I et al. Ann Surg 2010;252(5):756-764. 

Decreased DGF but no improved allograft survival in DCD kidney transplants 



Don’t loose sight of the basics: machine normothermic perfusion 

Nicholson ML et al. Am J Transpl 2013;13:1246-1252. 

Feasible but complicated technique: ECD kdineys 



Don’t loose sight of the basics: donor hypothermia 

Niemann CU et al. N Engl J Med 2015;373:405-414. 



Don’t loose sight of the basics: anastomosis time 

Heylen L et al. Am J Transpl 2015;15:2900-2907. 



Better immunosuppressive drugs? 

Vincenti F et al. N Engl J Med 2016;374:333-343. 

Belatacept: 7 year results – patient and graft survival 



Better immunosuppressive drugs? 

Vincenti F et al. N Engl J Med 2016;374:333-343. 

Belatacept: 7 year results – kidney function 



Better immunosuppressive drugs? 

Vincenti F et al. N Engl J Med 2016;374:333-343. 

Belatacept: 7 year results – development of DSAs 
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Aubert O et al. BMJ 2015;251:h3557. 

Alternatives for classic kidney transplantation: ECD kidneys 



Lin YQ et al. Cytotherapy 2016;18:186-197. 

Alternatives for classic kidney transplantation 
• Kidney bioengineering  - regenerative medicine 

– Decellularization and recellularization scaffolds 
– Use for discarded kidneys 
– 3D printing? 



Lin YQ et al. Cytotherapy 2016;18:186-197. 

Alternatives for classic kidney transplantation 



Li Y et al. Clinical and translational Medicine 2013;2:11-16. 
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Li Y et al. Clinical and translational Medicine 2013;2:11-16. 

Alternatives for classic kidney transplantation 



Li Y et al. Clinical and translational Medicine 2013;2:11-16. 

Alternatives for classic kidney transplantation 



Davies JA. Nature 2015;526:512-513. 

Alternatives for classic kidney transplantation 
• Kidneys in a petridish 

– Stem cells must be persuaded to develop into kidney cells rather than those of other 
tissues 

– Thereafter, cells must be encouraged to build the intricate complex anatomy of the 
kidney 

– The cultured kidney must be coaxed to grow and function in a host patient 

• Remarks 
– Organoids 
– Most interestingly for drug research 

 
 UE ureteric epithelium       

MM metanephrogenic mesenchym 



Takasato M et al. Nature 2015;526:564-568. 

Alternatives for classic kidney transplantation 



Cooper DKC et al. Int J Surg 2015;23:205-210. 

Alternatives for classic kidney transplantation 
• Xenotransplantation 

– Unattainable dream or reality in the (near) future? 
– Barriers: immunological and non-immunological 



Sprangers B et al. Kidney Int 2008;74:14-21. 

Alternatives for classic kidney transplantation 



Ekser B et al. Int J Surg 2015;23:199-204. 

Alternatives for classic kidney transplantation 



Gura V et al. Clin J Am  Soc Nephrol 2009;4:1441-1448. 

Alternatives for classic kidney transplantation 
• Wearable kidneys 

– From WAK to WUK 



Conclusion 

Transplantatie: wat hebben we geleerd over de uitdagingen van morgen? 

• Het wordt nog ingewikkelder 

• Verlies het voor de hand liggende niet uit het oog 

 

Regenerative medicine 

• Nog een lange weg te gaan maar grote investeringen worden gedaan 

 

Xenotransplantatie 

• Eeuwige belofte? 

 
 
 



Dank! 
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