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Publication of the initial results of the Edmonton protocol in 2000 (1) raised hopes that many of 

the technical and immunologic hurdles of islet transplantation had finally been solved and that a 

new era for the treatment and cure of type 1 diabetes had arrived. Unfortunately, while shortterm 

results utilizing this specific protocol were repeatedby other groups around the globe, long-term 

follow-up revealed that islet transplantation with this particular protocol is far less successful 

than originally hoped (2,3). Thus, although 5 years after transplantation 85% of recipients had 

measurable plasma C-peptide, well-controlled HbA1c levels, significant diminution in amount of 

daily insulin required, and virtually no clinical hypoglycemia (3), only 10% of patients 

experienced freedom from exogenous insulin use. While this still may represent partial success 

in alleviating the debilitating symptoms that brought them to islet transplant in the first place, 

such a claim needs to ultimately be established in a controlled trial, like other medical advances. 

Moreover, toxicities from the calcineurin inhibitors combined with sirolimus used for 

immunosuppression produced worrisome trends in renal function (4). Given continued insulin 

dependence, the shortage of donor organs, the complications of immunosuppression, and the 

great expense of this procedure, sober reassessment of the clinical applicability of this protocol 

and particular experiment is needed. 



  

- Rejection? 

- Autoimmunity? 

- Drug toxicity? 

- No precursor cells? 
 
 

 
 

 

 

 

Decay in Islet Function 

          



  



  



  

Insulin Independent Graft Survival Rate  
All Subjects 

Kaplan-Meier Estimates (n=20)
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Costimulation/Adhesion Blockade 

Vincenti, AJT 2002 

Efalizumab 

(Raptiva) 
 LEA29Y 

(Belatacept) 

 

 - Used successfully in kidney (both) and liver transplantation      
(belatacept) 
 - Allow reduction of CNI’s w/o increased rejection 
 

Adverse Effects  - Both increase risk of PTLD if used at high doses 
  - Both increase risk of PML (fatal) 
  - Raptiva taken off market 5/09 (4 cases PML/40,000pts) 



  

Immunosuppressive Protocols 

 

 

  

SIROLIMUS (Target trough 8-12 ng/L)  (substitute mycophenolate if not tolerated)                                                                                                                                                                
 

   

EFALIZUMAB 1 mg/kg/wk 
 

0.5mg/kg/wk  Drug withdrawn in all pts on May, 2009 
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SIROLIMUS (Target trough 8-12 ng/L)  (substitute mycophenolate if not tolerated)                                                                                                                                                                  
 

   

Belatacept (10mg/kg/mo) 
 

5mg/kg/mo 5mg/kg/2mos 
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Graft Function 
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HbA1c Levels after Islet Transplantation 
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C-peptide Responses to a Mixed Meal 
Tolerance Test 
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Glomerular Filtration Rates after Islet 
Transplantation 
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T Reg Kinetics in Islet Recipients 
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#5464 CTLA4Ig+MR1             #5466 CTLA4Ig+MR1 

Day 109 Post Transplant:  Pro-Islets  Functional Endocrine Staining 

Glucagon, Somatostatin, Insulin 



  

Summary – Effective immunosuppression for adult alloislet transplantation 
and Pro-Islet transplantation 

 
1. Aggressive immunosuppression necessary to achieve success with adult     

islet allotransplantation. 

2. Long term insulin independence achieved with non-nephrotoxic 
regimens following adult islet allotransplantation using co-stimulation 
blockade. 

3. Pro-Islets function in immunocompetent mice when transplanted 
beneath kidney capsule when using similar immunosuppressive 
regimens (co-stimulation blockade). 

4. Will similar immunosuppression be necessary and/or effective with 
immunoisolation device? 



  

Pro-Islets and Viacyte Immune Isolation Device Observations  (E Kroon) 
 
1.  Pro-Islets are immunogenic. 

2.Immune Response to Pro-Islets can be controlled with conventional 
Immunosuppression. 

3.Pro-Islets function in ViaCyte Immune Isolation Device (Immunodeficient 
mice). 

4.Pro-Islets do not function in ViaCyte Immune Isolation Device 
(immunocompetent mice). 

 


