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1. Scientific Programme Overview 
 
Tuesday 20th June  
 
10.00 - 17.15 Pre-Congress Symposium 1     St Anne’s College   
 
 ‘The challenges of ischaemia and hypoxia in whole pancreas and isolated islet trans-

plantation’   
      
 S1.1 ‘Understanding hypoxia and hypoxia pathways’   
  Chris Pugh, Oxford, UK 
 

 S1.2 ‘Challenges and strategies for reducing hypoxia during pancreas retrieval’ 
  Rutger Ploeg, Oxford, UK 
 

 S1.3 ‘Challenges and strategies for reducing hypoxia after pancreas transport’ 
  Klearchos Papas, Tucson, USA 
 

 S1.4 ‘Challenges and strategies for mitigating ischaemia-reperfusion injury following whole 
pancreas transplantation’ 

  Gabi Oniscu, Edinburgh, UK         
 

  Panel Discussion     
 

 S1.5 ‘Challenges and strategies for minimising hypoxic damage during islet isolation’
  Julie Kerr-Conte, Lille, France 
 

 S1.6 ‘Challenges and strategies for minimising hypoxic damage during islet cultu 
  Daniel Brandhorst, Oxford, UK 
 

 S1.7 ‘Challenges and strategies for mitigating hypoxic damage following islet implantation’ 
  P. O. Carlsson, Uppsala, Sweden 
  
 S1.8 ‘Challenges and strategies for reducing hypoxia within macro-encapsulation devices’ 
  Barbara Ludwig, Dresden, Germany   
 

  Panel discussion       
 

 
14.00 – 17.15 Pre-Congress Symposium 2  Mathematical Institute 
            
 Young Investigators / Trainees Symposium: 
 ‘Lessons learnt during my career – How to find diamonds’      
 

 Organised by the IPITA Young Investigator Committee 
 

 The symposium will take an interactive, discussion group based format, with mentors sharing 
their knowledge and expertise on specific topics relevant to trainees. There will be sufficient time 
for in depth discussion in an informal, relaxed environment with adequate opportunity to ask 
questions and for networking  

 
 S2.1 ‘Career planning’      
  Sue Fuggle, Oxford UK 
  Garth Warnock, Vancouver, Canada 
 

 S2.2 ‘How to engage your audience’    
  James Shapiro, Edmonton, Canada  
 

 S2.3 ‘Work/life balance’      
  Peter Stock, San Francisco, USA 
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 S2.4 ‘Securing funding’      
  David Matthews, Oxford, UK  
 

 S2.5 ‘Successful collaborations’     
  Garry Duffy, Galway, Ireland 
  
 S2.6 ‘Meet the editor’     
  Thierry Berney, Geneva, Switzerland   
 

 
14.00 – 17.15 Pre-Congress Symposium 3                Mathematical Institute 
 ‘Allied Health Professionals’                
 

 
Wednesday 21st June 
 
08.15 Official Welcome and Opening of Congress  
 
08.30 - 10.00  Opening Joint Plenary Session  
 
 ‘Global Update of Recent Activity and Outcomes of Beta-cell Replacement’  
 
 I1.1 ‘The Americas’        
  Jim Markmann, Boston, USA 
 

 I1.2 ‘Europe’        
  John Casey, Edinburgh, UK  
 

 I1.3 ‘Australasia and Asia’       
  Tom Kay, Melbourne, Australia 
 

  Followed by Round Table Discussion 
 

 
10.05 - 10.30  Richard Lillehei Lecture         
 
 I2.1 ‘Pancreas Transplantation - The Innsbruck Experience’   
  Raimund Margreiter, Innsbruck, Austria 
 

 
11.00 – 12.30 Parallel Oral Session 1: Pancreas Transplantation – Outcomes and Complications 1 
 
 R1 International Pancreas Transplant Registry (IPTR) update 
  A Gruessner, Syracuse, USA 
 

 PO1.1 The Ultimate Benefit of Pancreas Transplantation: 183,982 Life-Years Saved according 
to UNOS/IPTR data  

  A Gruessner, Syracuse, USA 
 

 PO1.2 Simultaneous Pancreas and Kidney Transplantation - Outcomes and predictors of 
long-term patient and graft survivals 

  R Allen, Sydney, Australia 
 

 PO1.3 Influence of the Procurement Team on Pancreas Transplant Outcomes 
  O Serrano, Minneapolis, USA 
 
 PO1.4 The Case for Simultaneous Pancreas Kidney (SPK) Transplantation for Obese T2D 

Patients 
  T Al-Qaoud, Madison, USA 
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 PO1.5 Simultaneous Pancreas and Kidney Transplant (SPK) – The New Standard of Care for 
Uremic Patients with Type 2 Diabetes Mellitus (T2DM)? 

  A Gruessner, Syracuse, USA  
 

 PO1.6 Perioperative outcomes of functional beta-cell function and insulin sensitivity of func-
tioning pancreas transplants in patients with type 2 diabetes mellitus (T2DM) com-
pared with type 1 diabetes mellitus (T1DM) 

  D Han, Seoul, Korea 
 

 PO1.7 Glycemic Control after Pancreas Transplantation in Non-obese, Insulin-dependent 
Type 2 Diabetes Patients 

  P Abrams, Washington DC, USA 
 

 PO1.8 Revisiting Pancreas after Kidney (PAK) Transplantation 
  J Fridell, Indianapolis, USA 
 

 PO1.9 An analysis of outcomes after whole organ pancreas transplantation in recipients aged 
over 55 years 

  S Mittal, Oxford, UK 
 
 

11.00 – 12.30 Parallel Oral Session 2: Clinical Islet Allotransplantation 1 
 
 PO2.1 Donor insulin therapy in intensive care predicts early graft function/failure in pan-

creas and islet transplant recipients 
  I Shapey, Manchester, UK 
 

 PO2.2 National registry outcomes within the UK integrated islet transplant  
  programme 
  C Counter, Bristol, UK 
 

 PO2.3 Mortality among patients with severe unstable Type 1 diabetes mellitus (T1DM) re-
ferred for Islet cell transplantation (ICT) 

  D Goodman, Melbourne, Australia 
 

 PO2.4 Relationships of time to second graft and total transplanted islet mass with 12-month 
graft function in an integrated national transplant programme   

  S Forbes, Edinburgh, UK 
 

 PO2.5 Does islet size really influence graft function following clinical islet transplantation? 
  S Hughes, Oxford, UK 
 

 PO2.6 A comparative analysis of the clinical outcome of islet transplantation using donors 
after cardiac death versus intensive insulin therapy in patients with type 1 diabetes 
with severe hypoglycaemia unawareness: a 10-year follow-up at a single centre 

  T Anazawa, Kyoto, Japan 
 

 PO2.7 Utilisation of Pancreata Declined for Solid Organ Transplant for Islet Cell Transplanta-
tion in Scotland 

  A Sutherland, Edinburgh, UK 
 

 PO2.8 Persistent Graft Function Following Clinical Islet Transplantation In the Omentum 
Using a Biologic Scaffold 

  D Baidal, Miami, USA 
 

 PO2.9 Intraomental Non-purified islet transplantation isolated from DCD donor pancreas 
  S Wang, Tianjin, China 
 

 PO2.10 Mini-laparotomy Mesenteric Vein Infusion vs. Percutaneous Transhepatic Portal Vein 
Infusion:  Safety and Complication Rates during Clinical Islet Allograft Transplantation 

  V Vakayil, Minneapolis, USA 
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 R2 Collaborative Islet Transplant Registry (CITR) update 
  F Barton, Rockville, USA 
 

 
11.00 – 12.30  Parallel Oral Session 3: Alternative Islet Sources 
 
 PO3.1 Beta cell maturation in human stem-cell derived implants followed over one year 
  T Robert, Brussels, Belgium 
 

 PO3.2 Ischemia response of human stem cell-derived insulin-producing cells 
  G Faleo, San Francisco, USA 
 

 PO3.3 Differentiation of integration-free human induced pluripotent stem cells (iPSC) into 
insulin-producing cells 

  V Sordi, Milan, Italy 
 

 PO3.4 Transdifferentiation of isolated human exocrine cells to beta like-cells 
  S Abadpour, Oslo, Norway 
 

 PO3.5 Human pancreatic ECM-derived platforms for in vitro and in vivo enhancement of beta 
cell differentiation and transplantation 

  D Tremmel, Madison, USA 
 

 PO3.6 Creating pancreatic endoderm precursors from human urinary stem cells 
  K Sivanathan, Adelaide, Australia 
 

 PO3.7 Partial Pancreatectomy Induces Beta Cell Regeneration in Cynomolgus Monkey 
  D Shin, Seoul, Korea 
 

 PO3.8 Role of B cells in Long-term Tolerance to Porcine Islet Xenografts 
  X Zhang, Chicago, USA 
 

 PO3.9 Pairing pre-transplant islet function with recipient insulin requirements results in long-
term normoglycemia in non-immunosuppressed spontaneously diabetic BB rats 

  R Holdcraft, Xenia, USA 
 

 PO3.10 Alternative cell sources for studying the Instant Blood Mediated Inflammatory Reac-
tion (IBMIR) in vitro     

  R Bottino, Pittsburgh, USA 
 

 PO3.11 Assessment of Functional Beta Cell Mass in Subcutaneous Implants of Alginate-
Encapsulated Porcine Pancreatic Endocrine Cells 

  I De Mesmaeker, Brussels, Belgium 
 

 PO3.12 Gene therapy in natural canine diabetes mellitus; a potential future treatment and a 
new model for research in diabetes? 

  R Foale, Cambridge, UK 
 

 
11.00 – 12.30 Parallel Oral Session 4: Islet Biology 
  
 PO4.1 Interleukin-22 reverses human islets dysfunction and apoptosis triggered by hyper-

glycemia and LIGHT 
  S Abadpour, Oslo, Norway 
 

 PO4.2 Presence of diabetes autoantigens in extracellular vesicles derived from human islets 
  C Hasilo, Montreal, Canada 
 

 PO4.3 HSPB1 displays a pivotal role in prolactin inhibition of ER-stress-induced beta-cell 
death   

  L Labriola, Sao Paulo, Brazil 
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 PO4.4 Role of beta cells in the regulation of glucagon secretion during hypoglycemia 
  C. Barbieux, Geneva, Switzerland 
 

 PO4.5 Identification of Stress-specific microRNAs in Exosomes Released from Islets using 
Next-generation Sequencing 

  B Naziruddin, Dallas, USA 
 

 PO4.6 Effect of the conditioned medium of immortalized pancreatic mesenchymal stromal 
cells on the function of beta-cells 

  O Villard, Montpellier, France 
 

 PO4.7 Syndecan-4 expression in pancreatic beta cells 
  E Brioudes, Geneva, Switzerland 
 

 PO4.8 NLRP3 inflammasome is expressed and regulated in human islets 
  V Lavallard, Geneva, Switzerland 
 

 PO4.9 HPSB1 mediates beta-cell cytoprotection against oxidative stress and recovery of mi-
tochondrial function 

  L Terra, Sao Paulo, Brazil 
 

 PO4.10 MicroRNA-375 analysis of human islet damage during in vitro culture 
  Y Shindo, Richmond, USA 
  

 PO4.11 Human Amniotic Epithelial Cells Protect Islets from Pro-Inflammatory Cytokines 
  F Lebreton, Geneva, Switzerland 
 

 PO4.12 In silico simulation and in vitro viability assay reveals that hypoxic core is the cause of 
cell death in isolated pancreatic islets 

  H Komatsu, Duarte, USA 
 

 PO4.13 Osteoblast-specific secreted molecule, osteocalcin; a novel therapy to reverse the de-
cline in functional beta-cell mass in type 2 diabetes 

  O Sabek, Houston, USA 
 
 

12.45 – 13.30 AHP Q&A Session 
 

 
13.30 - 14.40 Young Investigator Oral Prize Session 
     
 Y1.1 Pancreas Transplants from donors <30kg: are outcomes acceptable? 
  T Al-Qaoud, Madison, USA 
 

 Y1.2 Chemical Conjugation of a Cleavable TLR4 Antagonist to the Islet Surface is Well-
Tolerated and Improves Islet Transplant Outcomes by Inhibiting NFkB-Mediated In-
flammation 

  C Chang, Waco, USA 
 

 Y1.3 PRISM: A Fast, Compact, In-line, High Yield, Human Pancreatic Islet Isolation 
Method 

  J Doppenberg, Leiden, The Netherlands 
 

 Y1.4 SiRNA inhibition of tissue factor expression reduces liver ischemia after pancreatic 
islet transplantation in rat 

  L Kosinova, Prague, Czech Republic 
 

 Y1.5 Human derived pancreatic endoderm cells reversed diabetes in mice post-
transplantation into a prevascularized subcutaneous site 

  A Pepper, Edmonton, Canada 
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 Y1.6 Transplantation of Bio-Engineered Vascularized Islet Organs 
  P Moser, Boston, USA 
 

 
14.45 - 16.00 Parallel Oral Session 5: Pancreas Transplantation – Surgical Aspects 
       
 PO5.1 Superior Long-Term Graft Survival of Pancreas Transplantation Alone Using Portal 

Venous Drainage versus Systemic Venous Drainage: Two Decades of Experience at a 
High-Volume Center in the United States 

  J Scalea, Baltimore, USA 
 

 PO5.2 Portal Endocrine and Gastric Exocrine Drainage Technique of Pancreas Transplanta-
tion: Ten-Year Experience at a Single Center 

  H Shokouh- Amiri, Shreveport, USA 
 

 PO5.3 Long-term outcomes of pancreas transplant recipients with partial venous thrombosis 
treated conservatively with anticoagulation 

  G Roll, San Francisco, USA 
 

 PO5.4 Pancreas Transplantation: Advantages of a retroperitoneal graft position 
  J Ferrer, Barcelona, Spain 
 

 PO5.5 Bladder or enteric drainage for pancreas transplantation alone? 
  R Smilevska, Oxford, UK 
 

 PO5.6 Enteric drainage of pancreas transplantation. Clinical impact of intra-abdominal com-
plications 

  J Ferrer, Barcelona, Spain 
 

 PO5.7 Evolution of pancreas transplant complexity over 20 years 
  D Kaufman, Madison, USA 
 

 PO5.8 Pancreas transplant with duodeno-duodenostomy and caval drainage using a diamond 
patch graft – a single center experience 

  B Choi, Yangsan, Korea 
 

 PO5.9 Managing Duodenal Segment Leaks With Surgical Repair Is Successful At Pancreas 
Graft Salvage 

  D Al-Adra, Toronto, Canada 
 

 PO5.10 Pancreas transplantation with Isolated Splenic Artery Supply 
  I Dmitriev, Moscow, Russia 
 
 PO5.11 The True Transfusion Requirement after Pancreas Transplantation: Counseling the 

Jehovah’s Witness (JW) Patient Prior to Surgery 
  J Scalea, Baltimore, USA 
 
 PO5.12 Robotic pancreas transplantation: preliminary results 
  M Spaggiari, Chicago, USA 
 
 
14.45 – 16.00 Parallel Oral Session 6: Islet Isolation, Culture, and Reconditioning 1 
   
 PO6.1 Pancreatic Extracellular Matrix Improves Human Islet Function In Vitro 
  Y Shindo, Richmond, USA 
 
 PO6.2 Development of a purpose-designed system for studying real-time digestion of the 

pancreatic matrix 
  D Shen, Oxford, UK 
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 PO6.3 Donor age-related differences in the quantity and digestibility of key extracellular ma-
trix proteins does not explain increased islet isolation success from older donors 

  R Spiers, Oxford, UK 
 
 PO6.4 Beneficial effect of recombinant collagenases class I (rC1) and class II (rC2) on hu-

man islet function: Efficacy of low dose enzymes on pancreas digestion and yield 
  G Loganathan, Louisville, USA 
 
 PO6.5 Quantifying the detrimental effects of different neutral proteases on human islet integ-

rity 
  D Brandhorst, Oxford, UK 
 
 PO6.6 Development of a novel efficient cocktail of neutral proteases for isolating pancreatic 

islets 
  M Goto, Sendai, Japan 
 
 PO6.7 Serva NB1 versus Vitacyte Collagenase: Comparable Human Islet Isolation Outcomes 

using DCD donor pancreas in China 
  S Wang, Tianjin, China 
 
 PO6.8 Multicentre testing of animal tissue-free collagenase AF-1 for clinical human Islet iso-

lation 
  D Brandhorst, Oxford, UK 
 
 PO6.9 Comparing SERVA GMP graded vs Premium grade of collagenase and Neutral prote-

ase in Human islet isolation 
  G Huang, London, UK 
 
 PO6.10 The influence of various proteases related to islet isolation procedures on the quality 

of isolated islets 
  Y Miyazaki, Sendai, Japan 
 
 PO6.11 Exogenous Clostripain Improves Human Pancreas Islet Digestion Without Impacting 

Islet Function 
  G Szot, San Francisco, USA 
 
 PO6.12 Identifying optimal enzyme blend of collagenase and protease for obtaining high islet 

yield from young donor pancreases 
  G Loganathan, Louisville, USA 
 
 PO6.13 Low cost, collagenase-protease enzyme mixtures successfully used for isolating hu-

man islets from human research pancreata 
  G Loganathan, Louisville, USA 
 
 
14.45 – 16.00 Parallel Oral Session 7: Pancreas and Islet Graft Monitoring 1 
   
 PO7.1 Longitudinal assessment of oral glucose tolerance test parameters for the prediction of 

pancreas transplant dysfunction 
  F Guebre-Egziabher, Lyon, France 
 
 PO7.2 Use of the Glucose-Dependent Insulin Secretion Rate (GDISR) as a novel predictor of 

islet graft function 
  I Spiliotis, Oxford, UK 
 
 PO7.3 Validation of the Homeostatic Model Assessment (HOMA) of beta cell function in 

pancreas transplantation 
  J Barnes, Oxford, UK 
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 PO7.4 Islet Transplant Alone and Pancreas Transplant Alone: the burden of life threating 
complications 

  P Maffi, Milan, Italy 
 
 PO7.5 Comparison of beta-cellular glycoregulation parameters after meal tests in pancreas 

and islet transplanted patients 
  A Wojtusciszyn, Montpellier, France 
 
 PO7.6 Early Islet Engraftment Measured by BETA-2 Score Predicts Islet Transplant Out-

comes   
  A Lam, Edmonton, Canada 
 
 PO7.7 Validation of the newly developed BETA-2 scoring system in the medium volume islet 

transplant center 
  J Golebiewska, Gdansk, Poland 
 
 PO7.8 Glucose Variability in Subjects with T1D about 1 month after Pancreas Transplanta-

tion 
  Y Kudva, Rochester, USA 
 
 PO7.9 Mathematic analysis of meal tests to evaluate functional beta cell mass and monitor 

islet-transplanted patients 
  O Villard, Montpellier, France 
 
 PO7.10 Relation between beta cell graft function and glucose control assessed by CGMS dur-

ing 5 years after islet allotransplantation 
  F Pattou, Lille, France 
 
 
14.45 – 16.00 Parallel Oral Session 8: Immunobiology and Immunosuppression 1 
       
 PO8.1 MicroRNA biomarkers reflect beta cell destruction during immune therapy for Type 1 

Diabetes Mellitus 
  K Brayman, Charlottesville, USA 
 
 PO8.2 Title Association of autoreactive, CXCR3+, memory CD4 T cells with recurrence of 

autoimmunity in recipients of pancreas-kidney transplants   
  G Burke, Miami, USA 
 
 PO8.3 IgM immunotherapy corrects immune function at multiple checkpoints to prevent and 

reverse beta cell loss 
  K Brayman, Charlottesville, USA 
 
 PO8.4 B, T and NK cell subsets in Type 1 Diabetes Patients wait listed for Simultaneous Kid-

ney/Pancreas and Pancreas Transplantation Alone 
  Y Kudva, Rochester, USA 
 
 PO8.5 Toll-like receptor 4 contributes to the development and participates in the mainte-

nance of autoimmune diabetes 
  M Alibashe Ahmed, Geneva, Switzerland 
 
 PO8.6 Circadian Variability in Flow Cytometry Measurement of Peripheral Blood Lympho-

cyte Counts in Type 1 Diabetes Mellitus with Normal Renal Function 
  Y Kudva, Rochester, USA 
 
 PO8.7 Baseline Immune Assessment to Individualize Immunosuppression in SPK recipients 

with type 1 diabetes 
  Y Kudva, Rochester, USA 
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 PO8.8 CD40 blockade provided an excellent immunosuppression for combined islet/kidney 
transplantation but failed to achieve transplant tolerance of both islet and kidney al-
lografts despite induction of mixed chimerism 

  T Kawai, Boston, USA  
 

 
16.30 - 18.00 Parallel Plenary Session 1: ‘Immunosuppression and Immunomodulation in Beta-Cell 

Replacement’ 
 
 PP1.1 ‘Alemtuzumab in beta-cell replacement’     
  Peter Friend, Oxford, UK 
 

 PP1.2 ‘Novel strategies for immunosuppression’      
  Peter Stock, San Francisco, USA 
 

 PP1.3 ‘Peptide-based immunomodulation’     
  Mark Peakman, London, UK 
 

 PP1.4 ‘Latest advances in tolerance induction’     
  Ed Geissler, Regensburg, Germany 
 

 
16.30 - 18.00 Parallel Plenary Session 2: ‘Islet Auto-transplantation as a Therapy for Surgical Diabe-
tes’   
 
 PP2.1 ‘Islet auto-transplantation in children’     
  Melena Bellin, Minneapolis, USA 
 

 PP2.2 ‘Lessons learnt from islet isolation for islet autotransplantation’  
  A.N. Balamurugan, Louisville, USA  
 

 PP2.3 ‘Islet auto-transplantation for non-pancreatitis indications’   
  Lorenzo Piemonti, Milan, Italy 
 

 PP2.4 ‘‘How difficult is post-pancreatectomy diabetes to manage really”? 
  Alistair Lumb, Oxford, UK 
 

 
Thursday 22nd June 
 
08.30 - 10.00  Parallel Plenary Session 3: ‘Pancreas Transplantation – How I do it’ 
     
 PP3.1 ‘Donor selection’       
  Dixon Kaufman, Madison, USA 
 

 PP3.2 ‘Management of reperfusion pancreatitis’    
  Titus Augustine, Manchester, UK 
 

 PP3.3 ‘Pancreas biopsies’       
  Pablo Uva, Buenos Aires, Argentina 
 

 PP3.4 ‘Surgical pearls’        
  Steve Bartlett, Baltimore, USA 
 

 
08.30 – 10.00 Parallel Plenary Session 4: ‘Islet and Beta-Cell Biology’ 
 
 PP4.1 ‘Regulation of glucagon secretion in human pancreatic islets: intrinsic, paracrine or 

both?’     
  Patrik Rorsman, Oxford, UK 
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 PP4.2 ‘Beta-cell hubs and islet response to glucose’      
  Guy Rutter, London, UK 
 

 PP4.3 ‘Islet cell-to-cell interactions in the native pancreas and following transplantation’    
  Domenico Bosco, Geneva, Switzerland 
 

 PP4.4 ‘Extracellular matrix in beta-cell health and disease’         
  Charmaine Simeonovic, Canberra, Australia  
 
 
10.05 - 10.30  IPITA Presidential Address  
     
 I3.1 Jon Odorico, Madison, USA 
 
 
10.30 - 10.45 Award of the Derek Gray Travelling Fellowship & IPITA/TTS Travel Awards 
 
 
11.15 - 12.45  Parallel Oral Session 9: Experimental Islet Transplantation 
   
 PO9.1 Suppression of inflammation by A20 in murine and porcine islets facilitates their sur-

vival when transplanted into mice 
  N Zammit, Sydney, Australia 
 

 PO9.2 Y1 receptor antagonism enhances insulin secretion and improves islet transplantation 
efficiency   

  S Walters, Sydney, Australia 
 

 PO9.3 GPR44 inhibition improves islets function and survival in transplanted human islet 
  H Scholz, Oslo, Norway 
 

 PO9.4 Diazoxide pretreatment improves islet transplant survival in vitro and functionality in 
vivo 

  M Nijhoff, Leiden, The Netherlands 
 

 PO9.5 Circulating miRNA-150-5p is Associated with Immune-mediated Early Human beta-cell 
Loss in Mice 

  Z Guo, Sioux Falls, USA 
 

 PO9.6 Islet transplantation partially restores islet function in a novel Ins2 mutant mouse 
  A Austin, London, UK 
 

 PO9.7 NRG mice provide a stable and functional host for human islets and accessory cells in 
a diabetic transplant model 

  K Sivanathan, Adelaide, Australia 
 

 PO9.8 The Metalloporphyrin BMX-001 Augments Islet Function and Engraftment in a Mur-
ine, Syngeneic, Marginal Transplant Model 

  A Bruni, Edmonton, Canada  
 

 PO9.9 Improvement of pancreatic islet survival, function and angiogenesis targeting Prolyl-
hydroxylases 

  A Langlois, Strasbourg, France 
 

 PO9.10 Mitomycin-C treatment ameliorates the survival of transplanted islet graft in intrapor-
tal islet transplantation 

  K Yamane, Kyoto, Japan 
 

 PO9.11 Sirolimus is not deleterious for human islets transplanted in vivo 
  M Vantyghem, Lille, France 
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11.15 – 12.45 Parallel Oral Session 10: Pancreas Donation, Procurement, and Preservation 1 
 

 PO10.1 The United Kingdom National Pancreas & Islet Allocation Scheme 
  C Counter, Bristol, UK 
 

 PO10.2 Pancreas decline rates in the UK – a 10-year national analysis 
  S Cornateanu, Edinburgh, UK 
 

 PO10.3 Impact of Deceased Donor Cardiac Arrest Time on Post-Pancreas Transplant Graft 
Function and Survival 

  J Fridell, Indianapolis, USA 
 

 PO10.4 Utility Maximization Model in Pancreas Transplantation: Characteristics Distinguish-
ing Aggressive Centers from Risk-Averse Centers 

  O Serrano, Minneapolis, USA 
 

 PO10.5 Broadened Allocation of Pancreas Transplants across Compatible ABO Blood Types 
  J Fridell, Indianapolis, USA 
 

 PO10.6 Donor quality is the most important risk factor that is associated with Pancreas Trans-
plant (PTX) outcomes 

  M Laftavi, Syracuse, USA 
 

 PO10.7 Pancreas Organ Underutilization: 15 Years Analysis 
  R Garcia-Roca, Maywood, USA 
 

 PO10.8 Prospective National Study of Discarded Pancreases in the UK 
  S Cornateanu, Edinburgh, UK 
 

 PO10.9 Pancreas loss due to shared vasculature with other organs: An Analysis of 15 Years 
  R Garcia-Roca, Maywood, USA 
 

 PO10.10  Associations of donor vasoactive drugs with pancreas transplant graft survival 
  I Shapey, Manchester, UK  
 
 

11.15 – 12.45 Parallel Oral Session 11: Clinical Islet Autotransplantation 
 

 PO11.1 10 years or more of follow up after Total Pancreatectomy and Intra Portal Islet Auto 
Transplantation (TP/IAT) for treatment of Chronic Pancreatitis, Is it a durable opera-
tion? 

  S Chinnakotla, Minneapolis, USA 
 

 PO11.2 Pre-operative HbA1c and pain score influences on post-transplant glycemic control in 
high dose islet transplantation for chronic pancreatitis 

  B Naziruddin, Dallas, USA 
 

 PO11.3 Mechanisms of Hypoglycemia after a high carbohydrate meal in pancreatic autoislet 
recipients 

  L Bogachus, Seattle, USA 
 

 PO11.4 Quantification of miRNAs released during isolation procedure reflects islet damage 
and correlates with the post-transplant outcome in TPIAT 

  B Naziruddin, Dallas, USA 
 

 PO11.5 Intraductal delivery of alpha-1-antitrypsin during total pancreatectomy and islet auto-
transplantation improves islet yield in patients with severe but not minimal disease 

  J Wilhelm, Minneapolis, USA 
 

 PO11.6 Projection of islet isolation and metabolic outcome after TPIAT based on the evalua-
tion of pancreas texture 

  B Naziruddin, Dallas, USA 
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 PO11.7 Autologous Mesenchymal Stem Cell and Islet Co-transplantation in Patients with 
Chronic Pancreatitis 

  H Wang, Charleston, USA 
 

 PO11.8 Endoscopic islets autotransplantation into gastric submucosa– three-years-follow-up 
  M Wszola, Warsaw, Poland 
 

 PO11.9 Defective endogenous glucose production during exercise after total pancreatec-
tomy/intrahepatic islet autotransplantation 

  L Bogachus, Seattle, USA 
 

 PO11.10  Glucose-responsive oxygen consumption rate in islets from chronic pancreatitis pa-
tients is size dependent: novel islet quality assessment through bioenergetic pheno-
typing 

  J Wilhelm, Minneapolis, USA 
 

 PO11.11  Glycemic measures correlate with long-term insulin independence and persistence of 
insulin independence after total pancreatectomy with islet autotransplant (TPIAT) 

  K Berry, Minneapolis, USA 
 

 PO11.12  Glutamic acid decarboxylase antibody positivity and total pancreatectomy with islet 
autotransplantation outcomes   

  M Bellin, Minneapolis, USA 
 

 PO11.13  Histomorphometry of insulin-stained pancreas sections and correlation with islet isola-
tion outcomes for patients undergoing total pancreatectomy and islet autotransplanta-
tion 

  J Wilhelm, Minneapolis, USA 
 

 PO11.14  Improvement of Quality of Life with Pain Resolution in Patients with Chronic Pan-
creatitis After Total Pancreatectomy with Islet Autotransplantation 

  J Solomina, Chicago, USA 
 
 
11.15 – 12.45 Parallel Oral Session 12: Islet Encapsulation and Bioengineered Scaffolds 
 
 PO12.1 Hybrid pseudoislets generated from islet cells and amniotic epithelial cells reverse 

diabetes after marginal mass transplantation in a murine model 
  E Berishvili, Geneva, Switzerland 
 

 PO12.2 Mass spectrometry-based characterization of the human pancreatic matrisome 
  D Tremmel, Madison, USA 
 

 PO12.3 Pancreatic extracellular matrix – A novel microencapsulation platform for diabetes 
cell-based therapy 

  M Machluf, Haifa, Israel 
 

 PO12.4 Biodegradable Temporizing Matrix (BTM) supports the survival of Neonatal Islet 
Clusters (NICC) in a porcine intra-cutaneous islet transplant model 

  P Coates, Adelaide, Australia 
 

 PO12.5 Immune-protection properties of a bioartificial pancreas in an allogenic animal model 
  J Magisson, Strasbourg, France 
 

 PO12.6 A novel oxygenation strategy to prevent hypoxia-induced damage in encapsulated 
pancreatic islets 

  A Moure, Nantes, France 
 

 PO12.7 A new macro-encapsulation device for subcutaneous islet transplantation 
  S Sumi, Kyoto, Japan 
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 PO12.8  Bioengineering challenges in microwell thin film membrane islet macroencapsulation 
devices 

  A van Apeldoorn, Enschede, The Netherlands 
 

 PO12.9 Core-Shell 3D Printing as a novel tool to improve Islet Transplantation   
  K Kang, Adelaide, Australia 
 

 PO12.10  Bio-printed spheroids with human islets and adipose-derived stromal vascular fraction 
cells (SVF) using a 3D bio-printing technology for improving islet integrity and func-
tion 

  M Hughes, Louisville, USA 
 
     
13.00 - 13.45 IPITA Business Meeting 
 
 
13.45 - 15.15 Parallel Plenary Session 5: ‘Hypoglycaemia and Recent Advances in Diabetes Technolo-

gies’ 
     
 PP5.1 ‘Definition and Assessment of severe hypoglycaemia and hypoglycaemia unaware-

ness’ 
  Peter Senior, Edmonton, Canada 
 

 PP5.2 ‘Optimal management pathway for problematic hypoglycaemia’     
  Pratik Choudhary, London, UK 
 

 PP5.3 ‘Update on new insulin regimens, pump technology and continuous glucose monitor-
ing’  

  Eelco de Koning, Leiden, The Netherlands 
 

 PP5.4 ‘The artificial pancreas – progress towards the clinic?’   
  Roman Hovorka, Cambridge, UK     
 
 
13.45 – 15.15 Parallel Plenary Session 6: ‘Novel Technologies with Potential Applications for Beta-

Cell Replacement’   
 
 PP6.1 ‘Omics for understanding mechanisms and predicting outcomes’ 
  Benedikt Kessler, Oxford, UK    
 

 PP6.2 ‘3D Printing’        
  Will Shu, Glasgow, UK 
 

 PP6.3 ‘Human-Animal Chimeric donors’     
  Hiro Nakauchi, Stanford, USA 
 

 PP6.4  ‘Gene profiling - personalised management of rejection’ 
  Alex Loupy, Paris, France 
 
   
15.45 - 17.00 Parallel Oral Session 13: Pancreas Transplantation – Outcomes and Complications 2 
 
 PO13.1 Quality of Life Following Pancreas Transplantation Alone: The True Benefits of Pan-

creas Transplantation Go Well Beyond Blood Sugar 
  J Scalea, Baltimore, USA 
 

 PO13.2 Employment pattern after pancreas transplantation - Facts and Risk Factors  - A Regis-
try Analysis 

  A Gruessner, Syracuse, USA 
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 PO13.3 The search for factors affecting pancreatic graft survival to improve the long-term out-
comes of pancreas transplantation in Japan 

  T Ito, Aichi, Japan 
 
 PO13.4 10 Years of Pancreas Transplantation in the UK 
  C Counter, Bristol, UK 
 
 P013.5 Pregnancy Outcomes In Simultaneous Pancreas And Kidney Transplant Recipients: A 

National French Survey Study 
  G Normand, Lyon, France 
 
 PO13.6 One-year HbA1c is a robust surrogate measure for pancreas graft failure to be used in 

clinical trials 
  S Mittal, Oxford, UK 
 
 PO13.7 Pancreas Transplants in the Elderly Patient - Should it be done? 
  A Gruessner, Syracuse, USA 
 
 PO13.8 BMI should not deprive patients receiving a SPK - what the new data shows 
  M Laftavi, Syracuse, USA 
 
 
15.45 – 17.00 Parallel Oral Session 14: Islet Isolation, Culture, and Reconditioning 2 
 
 PO14.1 Two-Week Culture under Hyperoxia and Low Temperature Maintains Transplantable 

Human Islets 
  H Komatsu, Duarte, USA 
 
 PO14.2  Human islet isolation: what happened to the oxygen? 
  J Kerr-Conte, Lille, France 
 
 PO14.3 Hypoxia-induced damage in human islets is reduced by mesenchymal stem cell-

preconditioned medium 
  D Brandhorst, Oxford, UK 
 
 PO14.4 Mesenchymal stromal cells improve islet insulin secretory function and survival via a 

combination of highly expressed islet GPCR peptide ligands 
  C Rackham, London, UK 
 
 PO14.5 Pre-culturing human islets with mesenchymal stromal cell-derived extracellular matrix 

or exogenous Annexin A1 enhances insulin secretion in vitro   
  A Arzouni, London, UK 
 
 PO14.6 The influence of donor age on pancreas and islet quality in human islet isolation 
  R Vaughan, Oxford, UK 
 
 PO14.7 Microenvironmental characterisation of islets of Langerhans in human deceased do-

nor pancreas and isolated islets 
  N Kattner, Newcastle, UK 
 
 PO14.8 Glucose-stimulated insulin secretion in human islets: static incubation versus dynamic 

perifusion techniques 
  V Gmyr, Lille, France 
 
 PO14.9 Silk biomaterial improves Islet cell function and modulates cell surface Glut2 expres-

sion 
  M Fontaine, Baltimore, USA 
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15.45 – 17.00 Parallel Oral Session 15: Clinical Islet Allotransplantation 2 
 
 PO15.1 Beta-cell secretory capacity and metabolic control during 5 years following human is-

let transplantation 
  M Rickels, Philadelphia, USA 
 

 PO15.2 Metabolic efficiency of allogeneic pancreatic islet transplantation compared to inten-
sive insulin therapy for the treatment of type 1 diabetes: data from the randomized, 
controlled, phase 3 TRIMECO trial   

  P Benhamou, Grenoble, France 
 

 PO15.3 Islet transplant recipients with high-islet equivalents and low-oxygen consumption 
rates have better transplant outcomes versus those with low- islet equivalents and 
high- oxygen consumption rates 

  S Forbes, Edinburgh, UK 
 

 PO15.4 Maintained graft function without donor specific antibody sensitisation in islet trans-
plantation preceded by alemtuzumab/etanercept induction   

  A Flatt, Newcastle, UK 
 

 PO15.5 Impact of long-term outcome (10 years) of seroconversion of pancreatic auto-
antibodies following islet transplantation with the Edmonton protocol 

  M Vantyghem, Lille, France 
 

 PO15.6 Purity of islet preparations and long-term metabolic success of diabetes cell therapy
  M Vantyghem, Lille, France 
 

 PO15.7 Early Double Cytokine Blockade (IL-1b and TNF-a) Facilitates Engraftment in Islet 
Allotransplantation with Decreased Inflammation 

  N Onaca, Dallas, USA 
 
 

15.45 – 17.00 Parallel Oral Session 16: Islet Engraftment and Extra-hepatic Islet Implantation Sites  
 
 PO16.1 Intra-omental graft with a plasma hydrogel carrier: a novel alternative for islet trans-

plantation 
  A Schaschkow, Strasbourg, France 
 

 PO16.2 Peri-islet vessels formation around human islets by stimulating intra-islet endothelial 
cells: Bioengineering approaches to improve islet survival after transplantation 

  G Loganathan, Louisville, USA 
 

 PO16.3 Systemic oxygenation of recipients facilitates islet engraftment in subcutaneous site in 
rats – islet dose similar to that required in hepatic site reverses diabetes with prevas-
cularized bed 

  H Komatsu, Duarte, USA 
 

 PO16.4 Intracranial islet transplantation attenuates cognitive and peripheral metabolic dys-
functions in a rat model of sporadic Alzheimer’s disease 

  K Bloch, Tel Aviv, Israel 
 

 PO16.5 Peripancreatic fat-derived stromal vascular fraction cells stimulate intra-islet endothe-
lial cells to form peri-islet vessels in human islets 

  M Hughes, Louisville, USA 
 

 PO16.6 Influence of variant liver histopathology on islet graft engraftment 
  C Desai, Chapel Hill, USA 
 

 PO16.7 The optimal environment of islet transplantation into the prevascularised subcutane-
ous site   

  S Tada, Kyoto, Japan 
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 PO16.8 Antioxidant thermoresponsive hydrogel as a versatile islet scaffold for islet transplan-
tation 

  X Zhang, Chicago, USA 
 
 PO16.9 Function and gene expression of pancreatic islets experimentally transplanted to mus-

cle or omentum 
  J Lau, Uppsala, Sweden 
 
 PO16.10  An Islet-titration Study in a Prevascularized, Retrievable Subcutaneous Scaffold as 

Transplantation Site for Pancreatic Islets 
  A Smink, Groningen, The Netherlands 
 
 PO16.11  Rapamycin eluting polyurethane scaffold - A novel approach to extra-hepatic islet 

transplantation 
  F Kette, Adelaide, Australia 
 
 
17.05 - 18.00 Grand Masters: Lessons Learned 
 
 I4.1 ‘Pancreatic islet transplantation: the glass is more than half full’ 
  Sir Peter Morris 
 
 I4.2 ‘A short historical survey of research milestones in diabetes, particularly contributions 

of surgeons’ 
  Sir Roy Calne   
 
 
Friday 23rd June 
 
08.30 – 09.30  Parallel Oral Session 17: Pancreas Transplantation – Outcomes and Complications 3 
 
 PO17.1 Enhanced expression of skin neurotrophic factors in advanced diabetic neuropathy 

does not lead to neural regeneration despite restoration of normal glucose tolerance 
by pancreas transplantation 

  F Saudek, Prague, Czech Republic 
 
 PO17.2 Conversion from tacrolimus-mycophenolate mofetil to tacrolimus-mTOR immunosup-

pression after pancreas-kidney transplantation reduces the incidence of both BK and 
CMV viremia 

  R Knight, Houston, USA 
 
 PO17.3 An effective strategy to manage BK viremia in highly immunosuppressed simultane-

ous pancreas kidney (SPK) patients 
  G Roll, San Francisco, USA 
 
 PO17.4 Impact of a Targeted Therapy Strategy on the Incidence of Fungal Infections in Pan-

creas Transplant Recipients 
  S Singh, Toronto, Canada 
 
 PO17.5 Prophylaxis treatment with Mycafungin after pancreas transplantation 
  D Cantarovich, Nantes, France 
 
 PO17.6 Factors in Association with Sepsis Differ Between Simultaneous Pancreas/Kidney and 

Single Kidney Transplant Recipients 
  T Schachtner, Berlin, Germany 
 
 PO17.7 Long term follow up of HIV infected patients after pancreas transplantation 
  G Roll, San Francisco, USA 
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 PO17.8 Clinical Trial EMA – SPK: Everolimus versus Myphenolic Acid in Simultaneous Pan-
creas and Kidney Transplantation to Evaluate the Differencies in Retinal Neovascu-
larisation in Patients with Diabetic Retinopathy     

  B Voglova, Prague, Czech Republic 
 

 PO17.9 Prevalence and outcomes of cystic lesions of the transplant pancreas 
  T Al-Qaoud, Madison, USA 
 

 PO17.10  Comparison of objective measures of nutrition in patients with Type I diabetes listed 
for pancreas transplantation and healthy controls 

  J Fridell, Indianapolis, USA 
 

 
08.30 – 09.30 Parallel Oral Session 18: Pancreas Donation, Procurement, and Preservation 2 
   
 PO18.1 Hypothermic machine perfusion preservation of pancreas for islet transplantation in 

non-heart-beating canine donor model 
  N Akutsu, Chiba, Japan 
 

 PO18.2 Normothermic regional perfusion (NRP) for DCD simultaneous pancreas and kidney 
(SPK) transplantation: initial experience 

  G Defries, Cambridge, UK 
 

 PO18.3 Cold in situ perfusion and preservation prior to pancreas and liver procurement: time 
for a unified approach 

  A Hameed, Sydney, Australia 
 

 PO18.4 Adenosine and oxygen combination: beneficial for pancreas preservation and favor-
able for islet transplantation 

  E Maillard, Strasbourg, France 
 

 PO18.5 Ischemia-reperfusion preconditioning of the pancreas for better islet isolation out-
comes 

  F Lemaire, Strasbourg, France 
 

 PO18.6  Effect of a novel marine oxygen carrier for preservation of the pancreas during ische-
mia-reperfusion process 

  F Lemaire, Strasbourg, France 
 

 PO18.7 Careful selection of donation after cardiac death (DCD) pancreas donors contributes 
to positive long-term outcomes 

  W Hawthorne, Sydney, Australia 
 
 
08.30 – 09.30 Parallel Oral Session 19: Pancreas and Islet Graft Monitoring 2 
 
 PO19.1 Post-transplant Lymphoproliferative Disorder: Risk Analysis for Pancreas Transplant 

Patients 
  E Minja, Minneapolis, USA 
 

 PO19.2 Histological aspects of native kidney diseases after Islet Tranplant Alone and Pancreas 
Transplant Alone 

  P Maffi, Milan, Italy 
 

 PO19.3 Value of protocol duodenal biopsies following whole organ pancreas transplantation 
  J Brockmann, Riyadh, Saudi Arabia 
 

 PO19.4 The utility of superb microvascular imaging for monitoring venous blood flow in pan-
creas transplantation 

  K Tokodai, Tohuku, Japan 
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 PO19.5 Contrast enhanced ultrasound of the pancreas graft 
  M Bialobrzecka, Bochum, Germany 
 
 
08.30 – 09.30 Parallel Oral Session 20: Immunobiology and Immunosuppression 2  
       
 PO20.1 Regulatory T cell viability in 3D printed structures 
  J Kim, Adelaide, Australia 
 

 PO20.2 Immunosuppressive Ability of Pancreas Derived Mesenchymal Stem Cells 
  M Kanak, Richmond, USA 
 

 PO20.3 Investigating the immunogenicity of autologous iPSC-derived pancreatic beta cells 
into humanized NSG mice 

  S Sackett, Madison, USA 
 

 PO20.4 Dendritic cells targeting in human and non-human primates with DC-SIGN functional-
ised porous silicon nanoparticles 

  S Stead, Adelaide, Australia 
 

 PO20.5 Prevention of diabetes in NOD mice by graft (TX) of G3C MAb releasing hybridoma 
cells within ultrapure alginate-based microcapsules (AGmc) 

  R Calafiore, Perugia, Italy 
 

 PO20.6 The effect of Etanercept concentration on human islet integrity 
  S Acreman, Oxford, UK 
 

 PO20.7 Immunosuppression Using NFκB Inhibitor Withaferin A 
  M Kanak, Richmond, USA 
 
 
09.35 - 10.00  Paul Lacy Memorial Lecture   
    
 I5.1 Garth Warnock, Vancouver, Canada 
 
 
10.30 - 12.00  Parallel Plenary Session 7: ‘Monitoring Graft Function following Beta-Cell Replacement 

and Defining Success’     
 
 PP7.1 ‘Recent developments in ‘in vivo’ islet imaging’   
  Martin Gotthardt, Nijmegen, The Netherlands 
 

 PP7.2 ‘Metabolic monitoring following beta-cell replacement’   
  Jim Shaw, Newcastle, UK 
 

 PP7.3 ‘Towards a uniform definition of outcome and success after whole pancreas and islet 
transplantation – the Igls Classification’  

  Raja Kandaswamy, Minneapolis, USA 
  Mike Rickels, Philadelphia, USA  
 
 
10.30 – 12.00  Parallel Plenary Session 8: ‘Bioartificial Scaffolds and Cellular Encapsulation as Bioen-

gineering Strategies for Islet/Beta-Cell Replacement’    
 
 PP8.1 ‘Current trials in Bio-artificial Pancreas – an update’   
  Olle Korsgren, Uppsala, Sweden 
 

 PP8.2 ‘Cell encapsulation technologies - a multidimensional challenge’   
  Cherie Stabler, Gainesville, USA 
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                PP8.3 ‘Engineering Immuno-protective Microencapsulation Strategies’  
  Mark Poznansky, Boston, USA 
 

 PP8.4 ‘Bioengineered whole pancreas’     
  Giuseppe Orlando, Winston-Salem, USA 
 

 
12.05 - 13.00  ‘The Sky’s the Limit’ – A ‘Dragons Den’ for ‘Out of the Box Thinking’ 
 

 
13.00 - 14.00 Industry Sponsored Lunchtime Symposiums: 
 
1. ‘Collagenase’  Sponsored by Roche and Serva 
       
 IS1.1 'The role of class 1 collagenase and neutral proteases in human islet isolation' 
  Daniel Brandhorst, Oxford, UK 
 

 IS1.2 ‘The different components of the pancreatic matrix during islet isolation’ 
  Federico Bertuzzi, Milan, Italy       
 

 IS1.3 ‘The challenges of isolating islets from younger donors’  
  Greg Szot, San Francisco, USA 
 

 
2. ‘First Update of IXA Consensus Statement’    
   
  Sponsored by Otsuka  
 
 IS2.1 ‘Clinical encapsulated islet xenotransplantation and topics from the first update of IXA 

consensus statement’  
  Shinichi Matsumoto, Naruto, Japan 
 

 
14.00- 15.30 Parallel Plenary Session 9: ‘Stem Cell-Derived Islets for Transplantation’ 
    
  PP9.1 ‘Recent advances in our understanding of normal pancreas development’ 
  Neil Hanley, Manchester, UK 
 

 PP9.2 ‘Differentiation of pluripotent stem cells to islets’ 
  Cristina Nostro, Toronto, Canada       
 

 PP9.3 ‘Immune strategies for stem-cell derived islets’   
  Ashleigh Boyd, London, UK 
 

 PP9.4 ‘Translating stem-cell islet sources to the bedside’   
  Jon Odorico, Madison, USA 
 

 
14.00- 15.30 Parallel Plenary Session 10: ‘Xeno-Islets for Transplantation’ 
 
 PP10.1 ‘Cell sources for islet xenotransplantation’    
  Greg Korbutt, Edmonton, Canada 
 

 PP10.2 ‘The immunobiology of xenotransplantation’    
  Phil O’Connell, Sydney, Australia 
 

 PP10.3 ‘Advances in immunosuppression for xenotransplantation’  
  Chung-Gyu Park, Seoul, Korea  
 

 PP10.4 ‘What are the remaining obstacles before xenotransplantation reaches the clinic’
  Bernhard Hering, Minneapolis, USA 



 

100  IPITA Congress 2017 Abstracts The Review of DIABETIC STUDIES 

 

  Rev Diabet Stud 

15.35 – 17.15 Closing Joint Plenary Session 
 
 ‘Where will beta-cell replacement be in 10 years time?’  
 
 I6.1 ‘Which tissue will we be transplanting?’    
  Thierry Berney, Geneva, Switzerland 
 

 I6.2 ‘Where will we be transplanting the tissue?’    
  Camillo Ricordi, Miami, USA 
 

 I6.3 ‘Which immunosuppressive-free strategy will we be using?’   
  James Shapiro, Edmonton, Canada 
 

 I6.4 ‘Which recipients will ultimately benefit from our treatment?’ 
  Paul Johnson, Oxford, UK 
 
 
Close of Congress (including prize presentations and presentation from LOC of IPITA 2019) 
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Oral Abstracts 
 
2. Parallel Oral Sessions 
 
Parallel Oral Session 1: Pancreas Transplantation – 
Outcomes and Complications 1 
 
PO1.1 

The Ultimate Benefit of Pancreas Transplantation: 
183,982 Life-Years Saved according to UNOS/IPTR data 

R. Gruessner1, M. Laftavi1, O. Pankowycz1, V. Whittaker1, Z. 
Acun1, V. Aggarval1, N. Ozden1, A. Gruessner1  

1SUNY Upstate Medical University, Syracuse, New York, US 

Background and Study Purpose: Pancreas and/or kidney 
transplantation has provided tremendous progress for diabetic 
patients. 

The purpose of this study was to determine the survival benefit 
of pancreas and/or kidney transplants as reported over a 28-
year time period (10/1987 - 12/2015) according to the United 
Network for Organ Sharing (UNOS) database and the Social 
Security Administration Death Master File for type 1 diabetic 
patients. 

Methods: In this retrospective UNOS data analysis, we re-
viewed the records of 60,826 adult type 1 diabetic patients 
listed for primary pancreas and/or kidney transplant (Kidney 
Transplant Alone [KTA], Pancreas after Kidney Transplant 
[PAK], Pancreas Transplant Alone [PTA], Simultaneous Pan-
creas and Kidney Transplant [SPK]). Of these, 43,143 patients 
underwent a transplant and 17,679 patients were placed on the 
waiting list and did not undergo a transplant or are still on the 
waiting list. 

We adjusted our analyses for multiple listings, incomplete dia-
betes classification and missing data. Primary outcome was 
patient survival while on the waiting list or after transplant. 
Patient survival was computed according to Kaplan-Meier for 
time-to-event analysis. 

Results: Waiting list mortality rates at 1- and 5-years for type 
1 KTA recipients were 6% and 43%; for SPK recipients, 6% and 
50%; for Solitary Pancreas Transplants (PTA, PAK) recipients, 
3% and 16% (p < 0.05). 

Type 1 diabetic patient survival at 10-years after transplanta-
tion was as follows: for Deceased Donor [DD] KTA, 39%; Living 
Donor [LD] KTA, 62%; SPK, 68%; PTA, 67%; PaDDKd, 54%; 
PaLDKd, 65%. 

We found that a total of 316,237 life-years were saved to date 
during the 28 years of pancreas and/or kidney transplants in 
type 1 diabetics. Saved life-years for DD KTA recipients was 
132,254; for SPK recipients, 152,895 yrs; for PAK & 
PTA recipients, 31,087 yrs. This resulted in 5.12 yrs life–years 
that were saved for every type 1 diabetic recipient of a pan-
creas and/or kidney transplant. The average observed number 
of life-years saved for DD KTA recipients was 4.32 yrs; for SPK 
recipients, 6.51 yrs; for PAK & PTA recipients, 4.76 yrs. The 
difference was highly significant (p < 0.0001). 

Conclusions: Our analysis demonstrates the following: (1) 
Waiting list mortality was highest for SPK and DD KTA; (2) 
Patient survival was highest after SPK, PTA and PaLDKd; the 
lowest patient survival rate was noted in DD KTA; (3) At 10-
years, patient mortality rates after transplantation vs. wait list 
mortality for SPK recipients were 32% vs 82% and for DD KTA 
recipients 61% and 84%; (4) More average life-years were saved 
with SPK and PTA/PAK than with DD KTA; (5) To date, pri-
mary pancreas and kidney transplants in type 1 diabetics have 
saved a total of 316,237 life-years. 

PO1.2 

Simultaneous Pancreas and Kidney Transplantation - 
Outcomes and predictors of long-term patient and graft 
survivals 

R. Allen1,2, H. Pleass1,2, G. Wong1,2, P. Robertson1, W. Haw-
thorne1,2, K. Kable1, B. Ryan1, B. Nankivell1,2, P. O'Connell1,2, J. 
Chapman1,2  

1National Pancreas Transplant Unit, Westmead Hospital, Syd-
ney, Australia;2Sydney Medical School, University of Sydney, 
Sydney, Australia 

Background: Simultaneous pancreas kidney (SPK) transplan-
tation is the treatment of choice for young patients with Type 1 
Diabetes Mellitus (DM1) and end-stage kidney disease (ESKD). 
While the short to medium term outcomes are well-described, 
long-term graft and patient survival and the predictors of graft 
loss are under-studied. 

Methods: Using data from the Australian National Kidney 
Pancreas Transplant Unit registry, overall graft and patient 
survival rates stratified by year of transplantation were esti-
mated using Kaplan-Meier methods. Multivariate Cox propor-
tional hazard regression modelling was conducted to determine 
the predictors of patient and graft survival. 

Results: A total of 454 simultaneous pancreas kidney trans-
plant (SPK) recipients were followed over 3274 person-years 
with the longest to 28.3 years. The average (standard deviation 
(SD)) recipient age was 38.9 (7.0) years and 257 (59%) were 
men. The mean (SD) donor age was 26.8 (9.7) years, with aver-
age donor BMI of 23.7 (4.1) kg/m². All patients received sys-
temic venous drained whole pancreas grafts with pancreas and 
kidney mean total ischemia times and vascular anastomosis 
times of 10.9 and 11.0 hours, and 30.0 and 32.7 minutes, re-
spectively. All recipients received subcutaneous heparin as in-
patients and daily aspirin after discharge. The majority 
(73.8%) involved exocrine drainage to distal small bowel. A to-
tal of 88 (19.4%) and 57 (12.6%) recipients lost their pancreas 
and kidney allografts over the median follow-up time of 6.44 
years, with more than 50% of the pancreas graft losses occur-
ring within the first three months of transplantation. The pri-
mary causes of early pancreas allograft loss were thrombosis 
(31, 70.4%) and rejection (9,20.4%). The overall 5, 10, 15 and 
20-year pancreas and kidney allograft survivals were 83%, 
77%, 67% and 50%; 94.5%, 85%, 71% and 52%, respectively. 
The overall patient survival at 5, 10, 15 and 20 years after 
transplantation was 90%, 78%, 71% and 56%, respectively. Of 
the 99 recipients who died during follow-up, almost half died 
from vascular disease (n=48, 48%), followed by cancer (25, 
25.2%) and infection (13, 13.1%). Recent era of transplantation 
(per year increase) [adjusted HR (95%): 0.96 (0.92 – 0.99)] and 
male donors [(adjusted HR (95%): 0.56 (0.31 – 0.99)] were pre-
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dictors of better pancreas and kidney graft survival, respec-
tively. Younger age at transplantation (per year decrease) [(ad-
justed HR (95%): 0.95 (0.92 – 0.98), transplantation in recent 
era (per year increase) [0.96 (0.93 – 0.99) (figure 1) and the use 
of left-sided donor kidneys [0.53 (0.29 – 0.95)] were associated 
with a lower risk of death. 

Conclusions: SPK has proved to be an enduring procedure, 
particularly for younger patients at time of transplantation. 
Age at transplantation is a critical factor and attempts to in-
crease recipient age criteria cannot be justified. Improved out-
comes over time can be attributed to improved immunosup-
pression and its management. Cardiovascular disease and ma-
lignancy, the principle causes of long-term death, are modifi-
able risk factors likely to affect all SPK recipients.  These two 
factors warrant aggressive screening, intervention and lifelong 
multi-disciplinary surveillance from time of recipient wait-
listing for SPK transplantation. 

Figure 1.  Probability of patient death by era - Era1 = 1987-
2000, Era 2 = 2001-2010, Era 3 = 2011-2016 

 

 
PO1.3 

Influence of the Procurement Team on Pancreas Trans-
plant Outcomes 

O. Serrano1, D. Vock2, T. Dunn1, R. Kandaswamy1, E. Finger1  

1Surgery, University of Minnesota, Minneapolis, MN, USA. 
2Biostatistics, University of Minnesota, Minneapolis, MN, USA. 

Objective: A number of single center studies have demon-
strated utility of regional organ procurement collaboration to 
reduce travel redundancy by procuring surgical teams with no 
difference in transplanted organ outcomes for a variety of ab-
dominal organs.  We sought to determine if the procuring sur-
geon had an effect on pancreas transplant outcomes. 

Methods: We studied outcomes for pancreas allograft recipi-
ents from deceased donors transplanted between January 1, 
2002 and December 31, 2014 using the Scientific Registry of 
Transplant Recipients (SRTR).  We compared outcomes be-
tween organs procured by the recipient’s center (transplant 
procurement team; TPT) versus non-TPT (NTPT).  To assess 

the effect of TPT on graft survival (GS), death-censored graft 
survival (DCGS), and overall survival (OS), we fit a mixed-
effect Cox proportional hazards model adjusting for procure-
ment team, recipient and donor demographics, and surgical 
technique.  Transplant center and volume was included as a 
random effect in the model. 

Results: Between 2002 and 2014, there were 4,181 pancreas 
alone (PAT; 38.2% TPT) and 9,423 kidney-pancreas (KP; 57.2% 
TPT) transplants.  On multivariate analysis, longer cold 
ischemia time (p<0.001); increasing donor age (p<0.001) and 
black race (p=0.01); increasing recipient age (p<0.001), increas-
ing BMI (p<0.001), and worse functional status (p=0.02) were 
associated with worse DCGS.  When compared to NTPT, GS for 
organs procured by TPT was significantly better for KP (0.88; 
0.81-0.96), but not for PAT (1.05; 0.95 -1.17).  Adjusted 3-year 
DCGS comparing TPT to NTPT was 81.9% vs 80.2% (p<0.001) 
for KP; 83.4% vs 80.6% (p=0.047) for PAT.  DCGS was signifi-
cantly better comparing TPT to NTPT for KP but not PAT 
(Figure 1), while OS was not significantly distinct among the 
procurement cohorts (Table 1).   

Conclusions: Our findings contradict previous support for re-
gional organ procurement collaboration in pancreas transplan-
tation.  The economic and personnel investment TPT devote to 
procuring their own organs may be justified for KP but not 
PAT. 

Table 1. Adjusted HR comparing grafts procured by a team 
from the recipient’s center to all other grafts adjusting for re-
cipient and donor factors 

 DCGS GS OS 

KP 0.87 (0.79-0.97) 0.88 (0.81-0.96) 0.88 (0.78-0.99) 

PAT 0.99 (0.88-1.12) 1.05 (0.95-1.17) 1.18 (0.99-1.40) 

  

Figure 1. Death-Censored Graft Survival for Simultaneous 
Kidney Pancreas Transplants 
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PO1.4 

The Case for Simultaneous Pancreas Kidney (SPK) 
Transplantation for Obese T2D Patients 

R. Redfield1, G. Leverson1, B. Welch1, J. Odorico1, T. Al-Qaoud1  
1Department of Surgery, University of Wisconsin School of 
Medicine and Public Health, Madison, WI, United States 

Introduction: Registry and single center studies indicate SPK 
transplantation is being increasingly offered to patients with 
T2D and chronic kidney disease (CKD) with results similar to 
T1D patients with CKD. Published studies also suggest pan-
creas graft survival is similar in selected patients with insulin-
dependent diabetes regardless of levels of endogenous beta cell 
function as measured by C-peptide level. However, national 
policies and specific eligibility criteria at many centers may 
restrict allocation of SPK grafts to T2D patients who have a 
BMI<30kg/m2. Several concerns about offering SPK transplan-
tation to obese T2D recipients relate to the potential for gener-
ally inferior pancreas graft outcomes in obese patients, poten-
tial for insulin resistance negatively impacting glycemic con-
trol, and potential for poorer kidney graft and patient survival 
compared to receiving a kidney transplant alone. Herein, we 
aimed to analyze SPK outcomes in obese (BMI>30) T2D pa-
tients with CKD compared to low BMI SPK recipients and kid-
ney transplant recipients. 

Methods: UNOS files were used to analyze 14154 primary, 
adult deceased donor kidney (DDKI, n=10064), living donor 
kidney (LDKI,n=4003) and SPK (n=87) transplants performed 
in the US in recipients with a BMI>30 between 2004-2014. Do-
nor and recipient demographics were compared and kidney 
graft survival, (KGS) death censored kidney graft survival 
(DCKGS) and patient survival (PS) were analyzed excluding 
<30d technical graft failures. In addition, SPK recipients with 
a BMI>30 were compared to those with a BMI<30 (n= 500). 
Multivariate (MV) models were used to determine if donor 
category and recipient BMI, among other donor and recipient 
variables, played a role in outcomes.   

Results: By univariate analyses, KGS in T2D patients with 
BMI>30 was similar between SPK recipients and LDKI recipi-
ents (5 yr: 84.7% vs. 81.4%, p=0.71) and both were significantly 
better than for DDKI recipients (5 yr: 69.3%, p<0.0001 and 
p=0.01). The same pattern was observed for DCKGS (5 yr. 
SPK: 92.2% vs. LDKI: 91.8% vs. DDKI: 84.8%, p<0.001) and PS 
(5 yr. SPK:91.9% vs. LDKI: 87.1% vs. DDKI: 78.5%). Analyzing 
the entire T2D recipient cohort of 29588 patients using MV 
modeling, recipient BMI was not a significant factor for KGS 
(HR:0.998, CI:0.992-1.003, p=0.448) but had some impact on 
DCKGS (HR:1.012, CI:1.003-1.021, p=0.0058) and PS 
(HR:0.991, CI:0.984-0.997, p=0.0073), whereas donor type, do-
nor and recipient age, donor and recipient ethnicity, pretxp di-
alysis, and HLA mismatch had a significant impact.  KDRI was 
also a significant factor in DDKI vs. SPK grafts affecting KGS, 
DCKGS and PS in both the total cohort and BMI>30 cohort in 
MV analysis. Comparing outcomes in T2D SPK recipients be-
tween those with a BMI>30 and <30, KGS, DCKGS, and PS 
were not statistically different. 

Conclusions: In this retrospective analysis of UNOS data, 
comparable outcomes in selected T2D SPK recipients can be 
achieved in patients with a BMI>30 or with a BMI < 30. More-
over, that kidney and patient survival rates in obese T2D re-
cipients are similar between SPK and LDKI, and superior to 

that of DDKI suggests that BMI should not be the sole or main 
criteria for excluding this population from receiving an SPK. 
Hence, employing a BMI cutoff of 30 for offering T2D/CKD pa-
tients an SPK transplant appears unjustified by the data. 
T2D/CKD patients without an available LDKI will experience a 
shorter waiting time and receive a better quality kidney with 
an SPK transplant than a DDKI transplant. 

PO1.5 

Simultaneous Pancreas and Kidney Transplant (SPK) – 
The New Standard of Care for Uremic Patients with 
Type 2 Diabetes Mellitus (T2DM)? 

A. Gruessner1, M. Laftavi1, R. Gruessner1  

1Surgery, SUNY Upstate Medical University, Syracuse, USA 

Introduction: While a simultaneous pancreas and kidney 
transplant (SPK) is now considered standard of care for uremic 
T1 DM patients, it is not for T2DM (despite similar medical 
issues). The purpose of this IPTR analysis was to study current 
SPK outcome in T2DM. 

Methods: Between 1/1995 and 12/2015, 1,514 primary de-
ceased donor pancreas transplants in patients with T2DM were 
reported to IPTR/UNOS. The majority of transplants were SPK 
(88%) and PAK (9%); Pancreas transplants alone accounted for 
3%. This study focuses on SPK outcome. Comprehensive uni- 
and multivariate statistical analyses for outcome and risk as-
sessment were performed using recipient, donor and technical 
factors. 

Results: In contrast to T1DM, the number of primary SPK in 
T2DM increased over time. Table 1 shows the distribution by 
era for the most important characteristics and risk factors. 

Era1995-012002-082009-15pN298482542<0.0001Male Recipi-
ent6670740.06Age44(8)48(8)46(8)<0.0001% AfricanAmeri-
can142332<0.0001Duration of T2DM22(7)21(8)21(8)0.43% BMI 
> 28m/kg21931320.0003% on Dialysis8384890.03 

A significant improvement over time was noted for SPK patient 
survival (p<0.0001): at 3-years, from 96.2% (first era) to 98.6% 
(last era). Risk factors for patient survival were a failed pan-
creas and/or kidney graft, age over 45 years, and being African 
American. 

Pancreas [Figure 1] and kidney graft function also improved 
significantly over time (p<0.0001). The rate of early technical 
failures decreased from 8.4% to 5.7% (p>0.05). The main reason 
for pancreas as well as kidney graft failure was dying with a 
functioning graft (> 40% of all causes for graft failure). Recur-
rence of T2DM was rarely noted (<1% of failures) and only in 
patients with massive posttransplant weight gain. Donor age > 
30 years of age was the most influential risk factor for techni-
cal complications and pancreas graft failure. Of note, over-
weight (but not obesity) was also a risk factor for technical 
complications. Maintenance immunosuppression with Tac-
rolimus in combination with MMF improved graft function. 

Conclusions: Patient and graft outcomes after SPK in T2DM 
have significantly improved over time. As in T1DM, SPK 
should also be considered standard of care for insulin-
dependent, uremic T2 diabetics with the caveat that weight 
gain has to be avoided after transplant. 
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PO1.6 

Perioperative outcomes of functional -cell function and 
insulin sensitivity of functioning pancreas transplants 
in patients with type 2 diabetes mellitus (T2DM) com-
pared with type 1 diabetes mellitus (T1DM) 

S. Shin1, C. Jung2, J. Choi1, H. Kwon1, S. Chun1, J. Jung1, Y. 
Kim1, D. Han1  

1Surgery, Asan Medical Center, University of Ulsan College of 
Medicine, Seoul, Korea;2Endocrinology, Asan Medical Center, 
University of Ulsan College of Medicine, Seoul, Korea 

Background: Limited data are available regarding a post-
transplant improvement of β-cell function and insulin sensitiv-
ity of functioning pancreas transplants in patients with type 2 
diabetes mellitus (T2DM) compared with type 1 diabetes melli-
tus (T1DM). 

Methods: To compare the metabolic effects of pancreas trans-
plantation in terms of β-cell function and insulin sensitivity, 
comparison of metabolic variables was performed using oral 
glucose tolerance test between T1DM and T2DM patients pre-
transplant and one month post-transplant. 

Results: Among 65 consecutive patients who underwent pan-
creas transplantation at our center between April, 2015 and 
December, 2016, a total of 29 patients (22 T1DM and 7 T2DM) 
were performed pre- and post-transplant oral glucose tolerance 
test. Insulinogenic index (0.693 ± 2.261 vs 0.035 ± 0.082, p = 
0.186) and disposition index (2.363 ± 7.571 vs 0.364 ± 0.996, p 
= 0.237) in T1DM recipients were likely to increase post-
transplant rather than pre-transplant but failed to get statisti-
cal significance. Insulin sensitivity determined by Matsuda’s 
index (3.825 ± 2.140 vs 8.686 ± 8.046, p = 0.015) was signifi-
cantly decreased one month post-transplant rather than pre-
transplant. Meanwhile, insulinogenic index (1.577 ± 2.533 vs 
0.008 ± 0.118, p = 0.145) and disposition index (3.962 ± 6.441 
vs 0.009 ± 0.262, p = 0.155) in T2DM recipients were also likely 
to increase post-transplant rather than pre-transplant. There 
was no significant difference in Matsuda’s index (3.700 ± 2.597 
vs 5.034 ± 4.819, p = 0.604) between pre- and post-transplant. 
Post-transplant levels of serum glucagon significantly de-
creased compared with the levels pre-transplant when oral glu-
cose tolerance test was performed. 

Conclusions: Neither in T1DM nor T2DM recipient, we could 
verify the improvement of insulin sensitivity one month post-

transplant whereas beta-cell function tended to improve in 
both. It is postulated that insulin sensitivity in early post-
transplant period is influenced by high dose calcineurin inhibi-
tor. Long-term follow up analysis is necessary to evaluate the 
beneficial effect of pancreas transplantation in terms of insulin 
sensitivity, especially in T2DM. 

PO1.7 

Glycemic Control after Pancreas Transplantation in 
Non-obese, Insulin-dependent Type 2 Diabetes Patients 

A. Murthy, P. Abrams, J. Verbesey, R. Ghasemian, M. 
Grafals, A. Gilbert, B. Javaid, M. Cooper  

1MedStar Georgetown Transplant Institute, MedStar George-
town University Hospital, Washington, DC,USA 

Aim of Study: Pancreas transplantation has historically been 
reserved for patients with progressive secondary complications 
of Type 1 Diabetes Mellitus (DM1). However, case reports from 
several large-volume pancreas transplant programs have sug-
gested that select patients with Type 2 Diabetes Mellitus 
(DM2) also benefit from pancreas transplantation with similar 
patient and allograft survival rates. However, it remains to be 
clarified whether DM2 recipients achieve comparable glycemic 
control to DM1 patients on account of their varying degrees of 
insulin resistance. This study aims to compare and contrast 
glycemic control in consecutive pancreas transplants performed 
at a high volume pancreas transplant center in both DM1 and 
DM2 patients. 

Methods: A retrospective review was performed of 50 consecu-
tive patients receiving a simultaneous pancreas-kidney trans-
plant (SPK) or pancreas after kidney transplant (PAK) be-
tween 2013 and 2016. Patients were divided into DM1 and 
DM2 cohorts based on c-peptide detection and clinical history. 
DM2 selection criteria included age <55yr, BMI <30kg/m2, in-
sulin dependence with requirements not exceeding 1U/kg of 
IBW/day, and fasting c-peptide <10ng/mL. Fasting blood glu-
cose levels (FG) at multiple time points after transplantation 
were collected. Multiple 2-tailed t-tests were then performed to 
compare cohorts. 

Results: 50 consecutive pancreas transplant recipients were 
evaluated. 29 patients were DM1 (58%) and 21 were DM2 
(42%). There was no statistical difference in terms of gender, 
mean age, or other demographic data between groups. Deplet-
ing induction therapy was used in all patients along with 
maintenance immunosuppression consisting of tacrolimus and 
mycophenoate mofetil. Tacrolimus blood levels were similar 
between cohorts. Acute rejection rates were 6.8% and 4.7% 
(p=NS) in DM1 and DM2 recipients, respectively. At 6 weeks 
post-transplant, the mean FG was 110mg/dL in DM1 cohort vs 
105mg/dL (p=NS) in the DM2 cohort. At 6 months post-
transplant, mean FG was identical (105mg/dL) in the DM1 and 
DM2 cohorts, respectively. At 12 months post-transplant, mean 
FG was 98mg/dL and 108mg/dL (p=NS) in the DM1 and DM2 
cohorts, respectively. 

Conclusions: DM2 patients achieved similar glycemic control 
as measured by FG compared to the DM1 group. In carefully 
selected non-obese DM2 patients, we postulate that the density 
of islet cells in a solid organ pancreas provides a sufficient 
amount of insulin to overcome mild to even moderate amounts 
of insulin resistance and achieve comparable transplant out-
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comes. Nonetheless, it remains to be determined to what extent 
insulin resistance in DM2 pancreas recipients may still influ-
ence transplant outcomes. Future studies with longer follow-up 
are needed to clarify the durability of excellent glycemic control 
in this complex DM2 patient population. 

PO1.8 

Revisiting Pancreas after Kidney (PAK) Transplanta-
tion 

J. Fridell1, M. Curry2, J. Odorico3  

1Department of Surgery, Indiana University School of Medi-
cine, Indianapolis, Indiana, USA. 2United Network For Organ 
Sharing (UNOS), Richmond, Virginia, USA. 3Department of 
Surgery, University of Wisconsin School of Medicine, Madison, 
Wisconsin, USA. 

Background: PAK transplantation has historically been per-
ceived to be inferior to Simultaneous Pancreas and Kidney 
(SPK) transplantation with respect patient and pancreas al-
lograft survival. However, some single center studies show ex-
cellent outcomes of PAK recipients comparable to that of SPK 
recipients. The current analysis examines national level data 
to further explore PAK patient and graft survival. 

Methods: Kaplan-Meier and Cox proportional Hazard models 
were used to analyze OPTN data from 1995-2010 to determine 
if receiving a transplant was more beneficial compared to stay-
ing on the waitlist. The analysis compared adult candidates 
and recipients for Pancreas Transplant Alone (PTA), PAK, and 
SPK procedures. 

Results: Kaplan-Meier analysis among PAK recipients demon-
strated that receiving a pancreas after kidney is associated 
with an increased kidney graft survival over 5 years compared 
to recipients who only received a kidney and no pancreas. This 
pattern was observed regardless of the type of kidney trans-
plant received (i.e. living donor vs. deceased donor). Moreover, 
receiving a living donor kidney was associated with increased 
pancreas graft survival over 5 years compared to receiving a 
deceased donor kidney. With regard to mortality after trans-
plant vs. remaining on the waiting list (WL). Figure 1 shows 
the hazard ratio (HR) of receiving a transplant compared to 
staying on the waitlist by procedure type, and receiving a se-
quential PAK transplant compared to a uremic patient on the 
SPK waiting list not receiving a transplant (4th panel). An HR 
< 1 indicates transplanted recipients have a survival advan-
tage. When PAK transplants are compared to recipients who 
received a kidney transplant (2nd panel) it appears there is no 
survival advantage to getting the pancreas transplant. How-
ever, PAK transplant recipients who receive both organs have 
an increased survival advantage compared to uremic candi-
dates who receive neither a pancreas nor a kidney (4th panel). 
Moreover, compared to uremic diabetic WL patients, SPK and 
PAK recipients showed similar overall patient survival benefits 
(compare panel #3 vs. #4). 

Conclusions: A successful PAK transplant offers a survival 
advantage compared to those who receive neither a kidney nor 
a pancreas transplant, a comparison which has not previously 
been made which highlights similarities in patient survival 
outcomes to SPK recipients and the overall benefits of uremic 
diabetic patients receiving both a pancreas and kidney trans-
plant either sequentially or simultaneously. Furthermore, 

these data corroborate prior data which suggests receiving a 
pancreas transplant may have a protective effect on the kidney 
graft. 

 

 

PO1.9 

An analysis of outcomes after whole organ pancreas 
transplantation in recipients aged over 55 years 

S. Mittal1,2, R. Smilevska1, G. Vrakas1, S. Knight1,2, R. Ploeg1,2, 
S. Reddy1, E. Sharples1, J. Gilbert1, P. Friend1,2, S. Sinha1  

1Oxford Transplant Centre, University of Oxford, Oxford, 
UK;2University of Oxford, Oxford, UK 

Background: Pancreas transplantation offers insulin inde-
pendence and improved quality of life for those suitable for the 
procedure, however transplant rates have decreased interna-
tionally in recent years.  Improvements in medical care and 
pre-assessment techniques have resulted in an increase in the 
number of older people being referred as potential recipients 
for pancreas transplantation.  We aimed to investigate the out-
comes after pancreas transplantation in our older recipient co-
hort to establish if offering transplantation to this cohort is jus-
tified. 

Methods: A prospectively-maintained retrospective database 
was interrogated.  Data relating to donor and recipient vari-
ables, post-transplant cardiac events, graft survival and pa-
tient survival were recorded.  The cohort was divided into those 
<55 years at transplant and those >55 years at transplant and 
compared. 

Results: 444 transplants were performed in patients aged 23-
54 years, including 333 simultaneous pancreas kidney trans-
plants (SPK) and 111 isolated pancreas transplants (IP).  83 
transplants were performed in patients aged 55- 67 years, in-
cluding 67 SPK and 16 IP.  The cohort included 59 recipients 
aged 55-59 years, 19 recipients aged 60-64 years and 5 recipi-
ents aged 65-67 years.  Older recipients had slightly higher 
BMI (26.3 vs 25.3kg/m2, p=0.025) and received pancreases from 
older donors (40.5 vs 35.8 years, 0.004) but were otherwise 
comparable.  

There was no difference in death-censored pancreas graft sur-
vival or kidney graft survival between the groups for either 
SPK or IP transplants.  Rates of post-transplant cardiac events 
and interventions were low in both groups (CVA 3.8% v 2.3%, 
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MI 1.3% v 0.7%, PCI 1.3% v 0.5%).  Patient survival was infe-
rior in the older age group; however early patient survival was 
equivalent with divergence evident only beyond 2 years post-
transplant (1yr 96% v 95%, 3yr 92% v 87%, 5yr 89% v 77%, 10 
yr 78% v 36%; p<0.001; fig 1).  In an adjusted multivariate Cox 
regression model, risk of mortality was not independently asso-
ciated with recipient BMI or donor characteristics.  However, 
increasing age (HR 1.05, CI 1.02-1.07; p<0.001), post-
transplant MI (HR 7.25, CI 1.75-30.1; p=0.006), pancreas fail-
ure (HR 1.91, CI 1.24-2.96; p=0.003) and kidney failure (HR 
3.55, CI 2.14-5.89; p<0.001) were independently associated 
with death.  Older recipients with good pancreas graft function 
had higher patient survival compared to those who had suf-
fered graft failure (1yr 99% v 78%, 3yr 91% v 70%, 5yr 83% v 
50%, 10yr 40% v 33%; p=0.018). 

Conclusion: We describe the outcomes of a large series of pan-
creas transplants in older recipients in the modern era.  Pan-
creas and kidney graft survival is comparable to outcomes in 
younger recipients and rates of cerebrovascular and cardiovas-
cular events are low.  Mortality is higher in older patients, with 
divergence in survival increasing over time and strongly asso-
ciated with pancreas and kidney graft failure.  This study sug-
gests that with robust cardiac pre-assessment pancreas trans-
plantation is feasible in older recipients, but careful selection of 
donor organs to optimise graft survival is important to mini-
mise mortality risk. 
 
Parallel Oral Session 2: Clinical Islet Allotransplanta-
tion 1 
 
PO2.1 

Donor insulin therapy in intensive care predicts early 
graft function/failure in pancreas and islet transplant 
recipients 

I. Shapey1,2, A. Summers1,2, H. Khambalia2, C. Fullwood3, N. 
Hanley1, A. Gruessner4, U. Collaborators5, T. Augustine1,2, M. 
Rutter1,6, D. van Dellen1,2  

1Division of Diabetes, Endocrinology and Gastroenterology, 
University of Manchester, Manchester, UK. 2Department of 
Renal and Pancreatic Transplantation, Central Manchester 
University Hospitals, Manchester, UK. 3Department of Medical 
Statistics, Central Manchester University Hospitals, Manches-
ter, UK. 4Department of Surgery, SUNY, Upstate Medical Uni-
versity, Syracuse (NY), US. 5Various, UK Islet Transplant Con-
sortium, UK. 6Manchester Diabetes Centre, Central Manches-
ter University Hospitals, Manchester, UK. 

Aims of the study: Organ donors on intensive care may de-
velop hyperglycaemia, which is managed with insulin. It is un-
clear to what extent hyperglycaemia is caused by reversible 
insulin resistance (perhaps by catecholamines, inflammation 
and steroids) and how much is generated by beta-cell death.. 
We hypothesised that donor insulin use (DIU) is a marker of 
pancreatic beta-cell death and aimed to assess relationships of 
DIU to subsequent pancreas and islet transplant outcome and 
function. 

Methods: Data on organ donors from the UK Transplant Reg-
istry was linked with regional data from our local solid organ 
pancreas transplant (SPT) programme (2010-2015) and na-
tional data from the UK Islet Transplant Consortium to deter-

mine associations between DIU and graft function and graft 
survival (2008-2016). In SPT recipients, the outcome non-
technical graft failure (transplant pancreatitis) within 3 
months was assessed from histology reports and in a sub-group 
of SPT recipients, we determined the relationship between DIU 
and c-peptide secretion within 72 hours post-transplant. In 
first-time islet transplant recipients (IT), graft failure was de-
fined as a 3-month stimulated c-peptide <50 pmol/L. 

Results: In 168 SPT recipients, graft loss due to non-technical 
failure was more commonly associated with DIU (proportion 
failing: with vs. without insulin: 6/72 [8.3%] vs 1/96 [1.0%]  
p=0.020) and in the sub-group with c-peptide data (n=46), graft 
function 72-hours post-SPT was lower in transplants from do-
nors requiring insulin (mean (SD) random c-peptide; insulin vs 
no insulin donors: 1431 (1117) vs. 2496 (1702) pmol/L, 
p<0.001). 

In 91 IT recipients, graft function was worse in IT recipients 
from donors requiring insulin (mean (SD) HbA1C; insulin vs no 
insulin donors:51 (14) vs. 45 (9) mmol/mol, p=0.04; mean (SD) 
90-minute stimulated plasma glucose: 15.9 (6.3) vs. 12.4 (4.0) 
mmol/l, p=0.006; mean  (SD)  90-minute stimulated c-peptide: 
633 (505) vs 488 (461)pmol/L, p=0.121). There was a suggestion 
that islet graft failure was more commonly associated with 
DIU but this did not reach statistical significance (proportion 
failing: insulin vs. no insulin: 5/50 [10.0%] vs 1/41 [2.4%] 
p=0.17). 

Discussion: In pancreas and islet transplant recipients, DIU 
in intensive care predicts early graft function in IT and SPT 
recipients and non-technical graft failure in SPT recipients. 
DIU may be a marker of beta cell death and could improve do-
nor selection leading to better transplant outcomes. Larger 
studies are needed to confirm these novel findings which could 
have important clinical implications.  

PO2.2 

National registry outcomes within the UK integrated 
islet transplant programme 

C. Counter1, J. Shaw2, J. Bushnell3, M. Rutter4, P. Choudhary5, 
M. Rosenthal6, J. Casey7, P. Johnson8  

1Statistics and Clinical Studies, NHS Blood and Transplant, 
Bristol, UK. 2Institute of Transplantation, Freeman Hospital, 
Newcastle, UK. 3Southmead Hospital, Bristol, UK. 4Manchester 
Diabetes Centre, Manchester, UK. 5King’s College Hospital, 
London, UK. 6Royal Free Hospital, London, UK. 7Transplant 
Unit, Royal Infirmary of Edinburgh, Edinburgh, UK. 8John 
Radcliffe Hospital, Oxford, UK. 

Introduction: This review reports key metrics for the inte-
grated UK National Health Service islet transplant programme 
including donor, transplant list, transplant activity and sur-
vival after islet transplantation. 

Methods: Data were obtained from the UK Transplant Regis-
try on islet transplant activity between 1 April 2008 and 31 
March 2016. Islet transplant function is measured by four key 
variables: graft survival, reduction in HbA1c, insulin require-
ments and annual rate of severe hypoglycaemic events. Meta-
bolic outcomes (HbA1c, daily insulin requirement and the an-
nual rate of severe hypoglycaemic events) are reported at one-
year post-transplant for the period 1 April 2008 to 31 March 
2015. Graft survival is reported one-year post-transplant for 
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the period 1 April 2010 to 31 December 2015. Islet outcome 
data from the UK Transplant Registry are supplemented by 
data collected by the UK Islet Transplant Consortium. 

Results: On 31 March 2016, there were 28 patients on the UK 
active islet transplant list; a 22% decrease from the number 
listed one year earlier. Of those 31 patients registered on the 
list during 2015/16, 23% were male and the median (IQR) age 
was 50 (46-61) years. The national rate of declining pancreas 
islet offers from donation after brain death (DBD) donors for 
named patients from 1 April 2013 to 31 March 2016 was 45%.  

For patients registered between 1 April 2010 and 31 March 
2013, the median waiting time to islet transplant was 279 days 
and varied across centres: 146-594 days.  

There were 31 islet transplants performed in the UK in 
2015/16, a three-fold increase in the number performed in 
2008/09 when islet transplants were first commissioned, and 
an increase of 35% compared to 2014/15. Of these 31 trans-
plants, 25 (81%) were from DBD donors and 6 (19%) were from 
DCD donors.   

The Kaplan-Meier estimated one-year graft survival for the 
group of patients receiving one routine graft was 78% com-
pared with 96% for the group receiving one routine and at least 
one subsequent priority graft.  There were statistically signifi-
cant differences between the two groups, p=0.01. There was a 
reduction in median HbA1c from 64 mmol/mol prior to trans-
plant to 51mmol/mol at one-year post-transplant. At one-year, 
47 patients (57%) had an HbA1c less than 53mmol/mol. At one-
year post-transplant there was a 54% reduction in median 
daily insulin dose from 0.52 to 0.24 units/kg. In the year post-
transplant of the 79 patients with complete data, 62 (78%) ex-
perienced no severe hypoglycaemic events and 17 (22%) experi-
enced between one and nine events.  The median annual rate of 
severe hypoglycaemic events prior to transplant, 9 events, was 
significantly reduced at one-year post-transplant to no events 
per year, p<0.0001.  

Conclusions: Comprehensive outcome reporting within a cen-
trally commissioned, audited and governed national transplant 
programme has provided high-quality data for patients, medi-
cal staff and commissioners and will facilitate on-going per-
formance review and quality improvement. 

PO2.3 

Mortality among patients with severe unstable Type 1 
diabetes mellitus (T1DM) referred for Islet cell trans-
plantation (ICT) 

D. Goodman1, G. Ward2, J. Holmes-Walker3, H. Katherine1, P. 
Anderson4, T. Radford5, P. Coates5, T. Kay6, P. OConnell4  

1Nephrology & Islet cell transplantation, St Vincent’s Hospital 
Melbourne, Melbourne, Australia. 2Endocrinology and Islet cell 
transplantation, St Vincent’s Hospital Melbourne, Melbourne, 
Australia. 3Endocrinology, Westmead Hospital, Sydney, Aus-
tralia. 4Nephrology and Islet cell Transplantation, Westmead 
Hospital, Sydney, Australia. 5Nephrology and Islet cell trans-
plantation, Royal Adelaide Hospital, Adelaide, Australia. 
6Immunology and Islet cell transplantation, St Vincent’s Re-
search Institute, Melbourne, Australia. 7Nephrology and Islet 
cell transplantation, Royal Adelaide Hospital, Adelaide, Aus-
tralia. 8St Vincent’s Research Institute, St Vincent’s Research 
Institute, Melbourne, Australia. 9Nephrology and Islet cell 
Transplantation, Westmead, Sydney, Australia. 

Aims: ICT is a treatment option for patients with T1DM, re-
current hypoglycaemia and hypoglycaemic unawareness. Pa-
tients referred for ICT need to fulfil stringent inclu-
sion/exclusion criteria. We describe a patient cohort who died 
following referral but prior to ICT. 

Methods: We retrospectively collected data on patients who 
were referred for consideration for ICT at 3 Australian centres. 
Medical records were reviewed for medical co-morbidities and 
the cause of death obtained from medical records or the coroner 
if the patient underwent post mortem examination. 

Results: Of the 325 patients referred for ICT, 9 patient deaths 
(8 females and 1 male) were reported (2.8%). There were no 
deaths in the 39 patients who received 1 or more ICT.<span 
lang="EN-US">The mean patient age of the deceased was 44 
years (27-55).  Duration of DM was greater than 14y. All Ed-
monton hypo scores were greater than 1500. Two patients had 
used insulin pump therapy in the past and 2 had never trialed 
an insulin pump.<span lang="EN-US">Only one of the nine 
patients fulfilled the criteria for ICT. Reasons not listed for ICT 
include renal impairment GFR <80ml/min in (2), diabetic gas-
troparesis affecting ability to take medications (1), mental ill-
ness/depression (1), kidney transplant (1) and smoker (1).<span 
lang="EN-US">The cause of death was hypoglycaemia (5), 
Diabetic ketoacidosis (1), sepsis following bowel perforation (1), 
unknown presumed hypo/”dead in bed”(2). One of the deaths 
attributed to hypoglycaemia was due to deliberate insulin 
overdose. 

Conclusions: ICT can be a life-saving procedure for patients 
with unstable T1DM. Our patient demographics are different 
from the “dead in the bed syndrome” which typically affects 
younger male patients. Our mortality rate of 2.8% may be an 
underestimate as we are yet to systematically follow up all the 
patients who were referred but did not proceed to ICT. The 
data suggests we should review our inclusion/exclusion criteria 
for islet cell transplantation and ensure patients who are not 
suitable for ICT are managed in specialized clinics for prob-
lematic hypoglycaemia.   

PO2.4 

Relationships of time to second graft and total trans-
planted islet mass with 12-month graft function in an 
integrated national transplant programme   

S. Forbes1,7, A. Flatt2,7, R. Crookston3,7, P. Choudhary4,7, M. Rut-
ter5,7, M. Rosenthal6,7, J. Casey1,7, P. Johnson3,7, J. Shaw2,7  

1Transplant and Diabetes, Royal Infirmary of Edinburgh, Uni-
versity of Edinburgh, Edinburgh,UK. 2Institute of Transplanta-
tion, Freeman Hospital, Newcastle, UK. 3Nuffield Department 
of Surgical Sciences, John Radcliffe Hospital, Oxford, UK. 
4Department of Diabetes, Kings College Hospital, London, UK. 
5Manchester Diabetes Centre, Manchester Royal Infirmary, 
Manchester, UK, 6Diabetes Department, Royal Free Hospital, 
London, UK. 7UKITC. 

Aim of Study: Pancreata for the NHS islet transplant pro-
gramme (comprising 7 transplant centres / 3 isolation facilities) 
are provided through the National Pancreas Allocation 
Scheme. Donation after brain death (DBD) and donation after 
cardiac death (DCD) pancreata are allocated for first graft fol-
lowed by the potential for ‘priority listing’ towards provision of 
a second graft within 12 months. We aimed to determine the 
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relationships of transplant mass and time between first and 
second graft to 12-month graft function in the UK islet trans-
plant cohort with Type 1 diabetes complicated by recurrent se-
vere hypoglycaemia. 

Methods: All patients transplanted since programme incep-
tion in April 2008 and before April 2015 with 12 month post-
first transplant data were included. Recipients who had ex-
perienced graft failure over this period and those not consent-
ing to research were excluded from analyses. Graft function 
was assessed by 90-minute stimulated C-peptide in a standard 
mixed meal tolerance test and the BETA-2 score at 12 months. 
The cumulative number of IEQ/kg for each recipient was ad-
justed for time between transplants in those subjects receiving 
2 transplants (<3 months versus ≥3 months and ≥6 months) in 
a series of multiple regression analyses. In separate analyses 
baseline and 12-month rates of severe hypoglycaemia, HbA1c 
and insulin dose were compared in the whole group. 

Results: Four recipients did not provide research consent and 
nine experienced graft failure (stimulated C-peptide <50 
pmol/L) after (median (IQR)) 5 (3-6) months. 82 participants 
(73 (89%) islet transplant alone / 9 (11%) islet after kidney; 49 
(60%) female; weight 67 (61-79) kg; BMI 25.3(22.4-27.6) kg/m2) 
received 133 transplants with uninterrupted graft function 
over the first 12 months. 

31 recipients had a single infusion and 51 had two infusions 
separated by 6.2 (3.1-7.5) months- 12 subjects (24%) within 3 
months, 12 (24%) within 3-6 months and 27 (53%) ≥6 months 
following the first. 

Total transplanted mass was 6138 (5183-8345) IEQ/kg in sin-
gle transplant recipients vs. 11202 (8972-14642) IEQ/kg 
(p<0.001) in recipients receiving two transplants. At 12 months 
post-first transplant, 90-minute stimulated C-peptide was 570 
(209-884) pmol/L with BETA-2 score 8 (4-14). Baseline versus 
12-month severe hypoglycaemia rate was 15 (4-50) vs. 0 (0-0) 
episodes/patient/year (p<0.001); HbA1c: 67 (56-81) vs. 48 (42-
55) mmol/mol (p<0.001); and total daily insulin dose: 0.52 
(0.41-0.63) vs. 0.24 (0.07-0.39) units/kg (p<0.001). 

Total transplant mass was associated with the BETA-2 score in 
univariate linear regression (β=0.24; p=0.03). There was a posi-
tive association between the BETA-2 score and time between 
1st and 2nd transplants <3 months (β=+0.11; p=0.36) and a 
negative association between the BETA-2 score and time be-
tween 1st and 2nd transplants ≥3 and ≥6 months (all p>0.05). 

Islet mass following one transplant and islet mass adjusted for 
a second islet transplant <3 months following the first was 
positively associated with the BETA-2 score (p<0.05) whereas 
islet mass adjusted for a second islet transplant ≥6 months 
failed to reach statistical significance (β=+0.24; p=0.052). 

Conclusions: Clinical benefit has been confirmed at 12 
months following one or two islet transplants. Graft function 
was associated with total graft mass in addition to time be-
tween transplants. The National Allocation Scheme has re-
cently been revised with the goal of shortening median time to 
priority second graft from 6 to 3 months. 

PO2.5 

Does islet size really influence graft function following 
clinical islet transplantation? 

S. Hughes1, P. Bateman1, S. Cross1, D. Brandhorst1, H. Brand-
horst1, M. Rosenthal2, M. Rutter3, J. Shaw4, S. Gough5, P. John-
son1  

1Nuffield Department of Surgical Sciences, Oxford University, 
Oxford, UK;2UCL Institute of Immunity and Transplantation, 
University College London, London, UK;3Endocrinology and 
Diabetes Research Group, Manchester University, Manchester, 
UK;4Institute of Cellular Medicine, Newcastle University, 
Newcastle upon Tyne, UK;5Radcliffe Department of Medicine, 
Oxford University, Oxford, UK 

Aims of Study: Previous studies have postulated that islet 
transplants comprised of small rather than large diameter is-
lets may provide better graft function, due to their lower sus-
ceptibility to hypoxic damage. However, such studies used is-
lets transplanted immediately after isolation which may have 
influenced the results. Our aim was to determine whether islet 
size correlated with in vivo measurements of islet graft func-
tion following a single islet transplant in recipients with C-
peptide negative type 1 diabetes in which islets had undergone 
a period of pre-tranplant culture. 

Methods: With appropriate consent and ethical approval, hu-
man pancreases were retrieved, islets isolated and cultured for 
24 hours and then prepared for infusion according to standard-
ised protocols. Recipients were transplanted following percuta-
neous catheterisation of the portal vein, under standard im-
muno- suppression protocols with insulin requirements moni-
tored as part of routine clinical care. In a sub-group of recipi-
ents 90 min-stimulated C-peptide concentrations were deter-
mined during a standard meal tolerance test 3 months post-
transplant (n=19). The islet isolation index (number of islet 
equivalents-IEq/islet number) was determined as a measure of 
average islet size immediately after isolation and following 24 
hours in culture at transplantation and correlated with the 
stimulated C-peptide level. Data was expressed as mean ± SD 
and analysed statistically by Pearson’s correlation and linear 
regression. 

Results: In islet grafts, the mean±SD number of IEq after iso-
lation and at transplantation were 454,800±190,900 and 
408,600±126,700 respectively whereas the islet number at iso-
lation and at transplantation was 232,320±114,060 and 
197,300±91,200 respectively. Purity ranged from 50-90% and 
was viability ≥75% in all cases. The mean 3-month post-
transplant stimulated C-peptide concentration was 624±524 
pmol/L. Stimulated C-peptide showed no significant correlation 
with IEq/kg body weight at isolation (r= 0.057, p=0.411) al-
though this became significant at transplantation (r= 0.494, 
p=0.018). The strongest correlation with stimulated C-peptide 
was with islet number at isolation (r=0.525, p=0.013) which 
became even stronger at transplantation (r=0.722, p=0.001) In 
contrast, the correlation of the islet isolation index with stimu-
lated C-peptide (pmol/L/IEQ/kg body weight) was weaker and 
was poorer at transplantation (r= -0.439, p=0.034) than at iso-
lation (r= -0.495, p=0.018). Regression analysis was performed 
to investigate the independent relationships of size and num-
ber on stimulated C-peptide. This showed: 

Effect on stimulated C-peptide P Relationship 

IEQ/kg 0.037 positive 

Islet number/ kg 0.001 positive 

IEQ/kg + Islet number/kg 0.004 positive 

IEQ/ Islet number 0.057 negative 
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Conclusions: These data show there is no strong correlation 
between islet isolation index and islet graft function, meaning 
that both small and large islets are equally suitable for trans-
plantation provided they have survived a short culture period 
post- isolation. 

PO2.6 

A comparative analysis of the clinical outcome of islet 
transplantation using donors after cardiac death versus 
intensive insulin therapy in patients with type 1 diabe-
tes with severe hypoglycaemia unawareness: a 10-year 
follow-up at a single centre 

T. Anazawa1, H. Okajima1, Y. Iwanaga1, T. Masui1, S. Tada1, 
K. Yamane1, K. Inokuchi1, K. Takaori1, J. Fujikura2, S. Uemoto1  

1Surgery, Kyoto University, Kyoto, Japan. 2Diabetes, Endocri-
nology and Nutrition, Kyoto University, Kyoto, Japan. 

Objective: The long-term safety and efficacy of pancreatic islet 
transplantation are still unclear because of the limited data 
comparing it to intensive insulin treatment (IIT). In Japan, 
pancreases for islet transplantation have been obtained from 
donors after cardiac death (DCD), unlike in Western countries 
where donation is made following brain death (DBD). We com-
pared patients who underwent islet transplantation using DCD 
to patients who received IIT after a mean follow-up of 10 years. 

Methods: Nine type 1 diabetic patients with severe hypogly-
caemia unawareness were enrolled. Ten islet transplantations 
were performed in five type 1 diabetic patients (Tx group) fol-
lowed by immunosuppressive therapy with basiliximab, si-
rolimus and tacrolimus. All donors were DCD at the time of 
harvest. Four patients (IIT group) registered in the recipient 
list of islet transplantation were receiving IIT. In the Tx group, 
the duration of sustained islet graft function, insulin require-
ments, HbA1c and eGFR were assessed 10 years after the first 
islet transplant. The records of adverse effects were limited to 
malignancies and serious adverse events. Glycaemic control, 
severe hypoglycaemia, insulin requirements and the onset of 
diabetic complications were analysed in both groups. 

Results: In the Tx group, overall graft survival was 20% at 10 
years. Insulin requirements decreased (pretransplant, 30 ± 9.5 
U/day; 10 years after transplant, 24 ± 17 U/day) and HbA1c 
levels improved (pretransplant, 8.8 ± 2.5%; 10 years after 
transplant, 7.9 ± 2.1%). All patients experienced a progressive 
decline in the level of C-peptide. The eGFR levels slightly de-
creased (pretransplant, 80.8 ± 13.3 ml/min/1.73 m2; 10 years 
after transplant, 61.2 ± 7.9 ml/min/1.73 m2), but no patients 
developed renal failure. Severe hypoglycaemia unawareness 
was resolved in all recipients; however, at least one patient had 
recurrent severe hypoglycaemia after the loss of graft function. 
No patients experienced opportunistic infections or lymphoma; 
however, one patient developed early-stage gastric cancer. In 
the IIT group, both insulin requirements and HbA1c levels re-
mained constant (preregistration, 48.8 ± 10.8 U/day; 10 years 
after registration, 45.3 ± 7.6 U/day and preregistration, 7.7 ± 
0.8%; 10 years after registration, 7.7 ± 0.8%, respectively). The 
eGFR levels were stable (preregistration, 86.3 ± 12.5 
ml/min/1.73 m2; 10 years after registration, 74.8 ± 10.0 
ml/min/1.73 m2), and no patients developed renal failure. All 
patients had severe hypoglycaemia unawareness. In both 
groups, no progression of diabetic complications, such as reti-
nopathy or neuropathy, was observed during the10-year study 

period. 

Conclusions: Islet transplantation employing DCD can reduce 
insulin requirements and improve HbA1c levels without severe 
hypoglycaemia unawareness and ensures long-term safety. 
Further improvements in the islet transplantation protocol are 
necessary to accomplish better clinical outcomes than IIT. 

PO2.7 

Utilisation of Pancreata Declined for Solid Organ 
Transplant for Islet Cell Transplantation in Scotland 

A. Sutherland1, K. Duncan1, C. Jansen1, L. Irvine2, G. Walker2, 
S. Zahra2, G. Oniscu1, S. Forbes1, J. Casey1  

1Scottish Pancreas Transplant Centre, Royal Infirmary of Ed-
inburgh, Edinburgh, UK;2 Islet Cell Laboratory, Scottish Na-
tional Blood Transfusion Service, Edinburgh, UK 

Introduction: Pancreas utilisation from organ donors remains 
low for both solid organ and islet cell transplantation.  A sig-
nificant number of pancreata are accepted for solid organ 
transplant and the subsequently declined on inspection, mainly 
due to damage or fatty infiltration.  These organs are poten-
tially suitable for islet cell transplant and are offered through 
the UK FAST TRACK scheme.  However, as cold ischaemia 
time is critical to islet cell transplantation outcome, very few 
are subsequently used for islet cell transplant.  Most islet cen-
tres in the UK will not accept pancreata if the cold ischaemia 
time is greater than 8 hours (in our centre we will accept up to 
12 hours).  A recent NHSBT review of pancreata offered 
through the FAST TACK scheme demonstrated that in a 9 
month period, out of 97 pancreata offered, only one was used 
for islet cell isolation and subsequent transplant. We reviewed 
our utilisation of pancreata declined for solid organ transplan-
tation and then isolated for islet cell transplantation.  

Results: The Scottish Islet Transplant Programme was estab-
lished in 2009 and we have performed 70 transplants in 39 re-
cipients. Only 4 islet cell transplants out of 70 were performed 
on pancreata previously declined for solid organ transplant.   
All pancreata were from DBD donors, 2 were declined because 
they were fatty, and 2 were declined due to organ damage.  The 
average cold ischaemia time for these donors (mean+/-SEM) 
was longer than pancreata originally accepted for islet cell 
transplant (11 +/- 0.7 hours). However yields were high (mean 
688,750 +/- 260,000) with a viability of 92% (+/- 2) and purity of 
88.3% (+/- 3.8).  The mean age of the donors was 28 (+/- 6.9), 
and BMI was 31.6 (+/-2.5). All 4 islet transplants were associ-
ated with good outcomes and in two of these donors , who were 
both aged under 20 years, very high yields were gained 
(750,000 and 1.4 million) and the recipients were insulin inde-
pendent with a single islet cell transplant. 

Conclusions: Utilisation of pancreata declined for solid organ 
transplant remains low.  The main reason for these organs not 
being used for islet cell isolation is cold ischaemia time.  Our 
limited experience of using declined pancreases demonstrates 
that excellent outcomes can be achieved and that longer cold-
ischaemia times can be tolerated, especially if the donors are 
young. With greater communication between solid organ cen-
tres and islet cell centres, and widening of the acceptance crite-
ria for cold ischaemia time, we could significantly increase the 
number of pancreata available for islet cells transplants. 



 

110  IPITA Congress 2017 Abstracts The Review of DIABETIC STUDIES 

 

  Rev Diabet Stud 

PO2.8 

Persistent Graft Function Following Clinical Islet 
Transplantation In the Omentum Using a Biologic Scaf-
fold  

D. Baidal1,2, C. Ricordi1,2,3,4,5, D. Berman1,3, A. Alvarez1, N. 
Padilla1, G. Ciancio3, E. Linetsky1,3, A. Pileggi1,3,4,5, R. Alejandro1,2  

1Cell Transplant Center, Diabetes Research Institute, Univer-
sity of Miami Miller School of Medicine, Miami, USA. 
2Department of Medicine, University of Miami Miller School of 
Medicine, Miami, USA. 3The DeWitt Daughtry Family De-
partment of Surgery, University of Miami Miller School of 
Medicine, Miami, USA. 4Department of Microbiology and Im-
munology, University of Miami Miller School of Medicine, Mi-
ami, USA. 5Department of Biomedical Engineering, University 
of Miami Miller School of Medicine, Miami, USA. 

Aim of Study: The liver is the preferred site for clinical islet 
transplantation (ITx) but is not ideal due to several limitations 
affecting engraftment. 

Methods:  We evaluated the safety and efficacy of ITx in the 
omentum within a resorbable biologic scaffold in a 43-year-old 
woman with 25-year history of type 1 diabetes complicated by 
hypoglycemia unawareness and severe hypoglycemia. Pre-
transplant insulin requirements were 31 units/day, HbA1c 
6.8%, weight 53.4 Kg, and BMI 21.5 kg/m2. 602,395 islet 
equivalents from a single donor were combined with autologous 
plasma and layered laparoscopically on the omentum. Recom-
binant thrombin (Recothrom®) was added followed by an addi-
tional autologous plasma layer to generate a scaffold adherent 
to the omental surface. The omentum was folded over the scaf-
fold and additional thrombin used to seal the edges. Induction 
immunosuppression consisted of anti-thymocyte globulin 
(Thymoglobulin®) and etanercept (Enbrel®). Tacrolimus and 
mycophenolate sodium were used for maintenance.  

Results: There were no surgical complications. Insulin inde-
pendence was attained on day 17 post-ITx. At day 75, fasting 
and 90min C-peptide post mixed meal tolerance test were 0.80 
and 2.79 ng/mL with corresponding glucose of 107 and 175 
mg/dL, respectively. At one year, fasting C-peptide declined to 
0.43 ng/mL and 90min C-peptide to 1.22 ng/mL. Fasting glu-
cose was 120 mg/dL and 90min glucose 266 mg/dL with HbA1c 
of 6.0%. At 15 months, insulin degludec (4 units daily) was in-
troduced resulting in stabilization of glucose control. Patient 
maintains excellent glycemic control at 16 months with 7-day 
mean capillary blood glucose 100±14 mg/dL (n=28) on 4 units 
of basal insulin and without hypoglycemia. An islet-containing 
biologic scaffold transplanted within an omental fold appears 
to be a safe alternative to intra-hepatic ITx with persistent 
graft function observed over 15 months.  

Conclusions: Long-term follow up is required to determine 
sustainability of graft function with this novel strategy and 
implantation site. 

PO2.9 

Intraomental Non-purified islet transplantation isolated 
from DCD donor pancreas 

S. Wang1, G. Pei1, Y. Liu1, J. Wang1, Z. Wang1, B. Zhang1, Y. 
Xie1, Z. Shen1  

1Transplant center, Tianjin First Center Hospital, Tianjin, 
China 

Objective: We have proved that omentum was a more efficient 
site to perform non-purified islet transplantation with more 
safety in Beagle dog islet auto-transplantation model. In this 
study, we have investigated the outcome of intraomental non-
purified islet transplantation.  

Methods: 2 patients with type 1 diabetes were transplanted 
with non-purified islet isolated from DCD donor pancreas by 
laparoscopic approach and resorbable plasma-thrombin was 
used as the biologic scaffold in this procedure. 

Results: These two patients required about 50 IU exogenous 
insulin with fasting C-peptide <0.01 ng/mL pre-
transplantation. Non-purified islet isolate from DCD donor 
pancreases as describe in table 1, both patient's insulin re-
quirement was decreased to 20-30 IU/day, and the level of fast-
ing C-peptide was increase to 0.37 and 0.62 ng/ml respectively 
3 weeks post transplantation, HbA1c level was decteased from 
6.9% to 5.7% and 8.1% to 7.1% respectively 2 month after islet 
transplantation. There were no complications occured in these 
two recipients after the islet transplant procedure. 

Conclusions: The procedure of laparoscopic intraomental islet 
transplantation is a safe and effective technique route for clini-
cal islet transplantation, using non-purified islet in this proce-
dure could improve the successful rate of DCD donor islet isola-
tion for clinical transplantation. 

 Donor Islet quantity 
(IEQ) 

Viablity 
(%) 

GSI Tissue volume 
(ml) 

1 410017 95 5.947 15 
2 901488 95 1.832 20 

 

PO2.10 

Mini-laparotomy Mesenteric Vein Infusion vs. Percuta-
neous Transhepatic Portal Vein Infusion:  Safety and 
Complication Rates during Clinical Islet Allograft 
Transplantation 

V. Vakayil1, M. Chandrashekar1, C. Yang2, J. Wilhelm3, M. 
Bellin3, R. Kandaswamy1, D. Sutherland1, D. Hunter4, B. Her-
ing3, J. Harmon1  

1Department of Surgery, University of Minnesota, Minneapolis, 
USA. 2Department of Surgery, Hennepin County Medical Cen-
ter, Minneapolis, USA. 3Schulze Diabetes Institute, University 
of Minnesota, Minneapolis, USA. 4Department of Interven-
tional Radiology, University of Minnesota, Minneapolis, USA. 

Aims of the Study: Assessment of the safety and complication 
rates of different surgical techniques helps to reduce the surgi-
cal risks involved in clinical islet allotransplantation. Percuta-
neous transhepatic (PT) portal vein infusion and mini-
laparotomy (MLap) mesenteric vein infusion are two tech-
niques used at our institution during islet transplantation. We 
reviewed the safety, complications, and technical aspects of the 
two techniques, with particular attention to the PT technique 
for tract closure that involves a “sandwich technique” of alter-
nating coils and gelfoam.   

Methods: We performed a retrospective chart review of 49 
adult patients who underwent pancreatic islet allotransplanta-
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tion at our center. We analyzed and compared the demograph-
ics, clinical variables, perioperative measures, and serious ad-
verse event (SAE) associated with the PT and MLap groups 
(Table 1).  

Results: A total of 70 islet allotransplants (19 PT and 51 
MLap) were performed in 49 recipients (35 female, 14 male). 
Demographic, clinical, and perioperative variables such as age, 
BMI, coagulation profiles, LFT’s, RFT’s, ASA scores, and esti-
mated <span>blood loss did not differ between the two groups 
(all p values>0.1). There were no significant differences be-
tween the median durations of anesthesia or surgery for both 
procedures. The monitored anesthesia care (MAC) to general 
anesthesia (GA) conversion rates for the PT and MLap groups 
were 5.6% and 15.2%, respectively. In the PT group, the portal 
vein was successfully cannulated on the first attempt 78.9% of 
the time, and required >3 attempts in 10.5%. Three SAE’s oc-
curred in the PT group: one case of symptomatic bleeding and 
two cases of cholecystitis. One SAE occurred in the MLap 
group: a non-incarcerated incisional hernia. A partial left por-
tal vein thrombus was noted in the MLap; this was not consid-
ered an SAE. All SAE were successfully managed and resolved. 
The symptomatic bleeding in the PT group resulted from mul-
tiple punctures to the liver due to difficulties in tracking the 
needle tip. No transhepatic tract bleeding occurred in this 
group. 

Conclusions: Both PT and MLap approaches are safe methods 
for clinical allogeneic islet cell transplantation. Although com-
plications for both procedures were minimal, the MLap group 
had a significantly lower SAE rate (p=0.02) compared to the PT 
group at our institution. Though PT is considered less invasive, 
the MLap technique may reduce injury to the liver and permit 
direct surgical control of bleeding.  

Variable PT (n=19) MLap 
(n=51) 

p-value 

Age 43.6±4.7 45.2±10.3 0.522 
ASA Score 3[2,3] 3[2,3] 0.831 
Duration of Anes-
thesia (min) 

155[125, 215] 180[143, 
253] 

0.101 

Duration of Sur-
gery (min) 

110[72, 167] 114[87, 
180] 

0.342 

Estimated Blood 
Loss (mL) 

10[5, 20] 10[10,20] 0.164 

MAC to GA Con-
version Rate 

5.6% 15.2% 0.293 

Vein Cannulation 
Attempts 

1st: 78.9% 
>3: 10.5% 

1st: 92.2% 
>3: 5.9% 

1st: 0.123
>3: 0.123

Post-op Length of 
Stay (days) 

2[2,2] 2[2,3] 0.621 

Serious Adverse 
Events Rate 

3/19(5.8%) 1/51(1.9%) 0.02 

 

 

Parallel Oral Session 3: Alternative Islet Sources 

PO3.1 

Beta cell maturation in human stem-cell derived im-
plants followed over one year 

T. Robert1,4, I. De Mesmaeker1,4, G. Stangé1,4, K. Suenens1,4, Z. 
Ling1,2,4, E. Kroon3,4, D. Pipeleers1,2,3,4 

1Diabetes Research Center, Brussels Free University - VUB, 
Brussels, Belgium. 2University Hospital Brussel - UZB, Brus-
sels, Belgium. 3ViaCyte-Inc, San Diego, US. 4BetaCellTherapy 
consortium supported by EU and JDRF. 

Background: Human embryonic stem cells (hESC) represent 
a potential source for restoring a functional beta cell mass in 
type 1 diabetes patients. hESC-derived pancreatic endodermal 
cells (hPEC) were shown to differentiate into beta cell contain-
ing implants in immune-deficient mice. Encapsulation in a 
macro-device allows quantitative retrieval of implants to inves-
tigate their functional properties ex vivo. At post-transplant 
(PT) month 6, subcutaneous hPEC implants in NOD/scid mice 
were found to contain single-hormone-positive beta cells that 
rapidly responded to increasing and decreasing glucose concen-
trations during ex vivo perifusion, similar to human beta cell 
isolates from donor pancreases. The insulin secretory ampli-
tude was however significantly lower, raising the possibility of 
an incomplete maturation. 

Results: We now report that beta cell maturation continued 
over the next 6 months achieving insulin release amplitudes 
that were similar to those in human adult pancreatic beta cell 
preparations. The present study was conducted in normogly-
cemic NSG mice receiving cryopreserved hPEC cells encapsu-
lated in a modified macro-device. Plasma human C-peptide lev-
els following glucose stimulation continuously increased up to 
PT month 12, at which time they correlated with the number of 
beta cells in the retrieved implants, with the ability to suppress 
C-peptide release from the mouse pancreas and to decrease 
basal plasma glucose levels. Over this period there was a time-
dependent increase in the percent beta cells with MafA-positive 
nuclei and mature insulin granules approaching the values in 
human pancreatic beta cells. At PT month 12, implants con-
tained more alpha cells than beta cells; they may be responsi-
ble for the higher plasma glucagon levels measured throughout 
the study period. These data indicate that hESC-derived beta 
cells can mature, over 12 months, to a functional state that is 
similar to that of adult human pancreatic beta cells. 

PO3.2 

Ischemia response of human stem cell-derived insulin-
producing cells 

G. Faleo1, S. Wisel1, A. Parent2, H. Russ2, M. Hebrok2, Q. 
Tang1,2 

1Department of Surgery, UCSF, San Francisco, USA. 2Diabetes 
Center, UCSF, San Francisco, USA. 

Background:  Ischemia dramatically impairs function and 
survival of transplanted islets. Additionally, ischemic islets 
produce mediators that contribute to revascularization, but 
also contribute to leukocyte recruitment and inflammation. 
Human Stem Cell-derived Insulin-Producing Cells (SCIPC) are 
poised to replace donor-derived islets as a source of beta cells 
for transplantation.  However, the effects of ischemia on 
SCIPCs after transplantation have not been well characterized. 
The objective of this study is to better understand SCIPC re-
sponse to ischemia to inform future development of strategies 
to optimize SCIPC survival, differentiation, and function after 
transplant. 

Methods: We generated SCIPC from stem cells that have a 
GFP transgene in the insulin locus and a constitutively ex-
pressed luciferase transgene so that more mature insulin-
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producing cells and total viable cell mass can be tracked using 
GFP and luciferase. SCIPC were transplanted under the kid-
ney capsule of NSG mice and monitored graft mass using 
luciferase bioluminescence. Some grafts were recovered on dif-
ferent days after transplant and analyzed using flow cytome-
try, immunofluorescence microscopy, and RNA expressing by 
nanostring. Individual contribution of hypoxia and nutrient 
deprivation on SCIPC were investigated in vitro with exposure 
to 1% oxygen, nutrient starvation or both for 24 hours. Cells 
were examined for viability, RNA expression, cytokine produc-
tion using luminex, and glucose-stimulated insulin secretion 
(GSIS) to assess function. 

Results: SCIPC mass decreased by 40% seven days after 
transplant. GFP+ fraction dropped from 38% pre-transplant to 
12% and pancreatic progenitor marker Pdx1 decreased from 
95.4% to 77.7% suggesting preferential death of mature cells 
(Fig.1A and B). In vitro analyses show that SCIPC survival 
was not greatly affected by hypoxia or starvation alone but 
presence of both stressors synergistically killed SCIPC 
(Fig.1C). Cells survived hypoxia showed reduction of INS, 
GCG, and SST gene expression and upregulation of HIF-target 
genes GLUT1, HK1, HK2, PDK1, LDHA, MCT4, and IRS1. 
GSIS index declined from 1.8 to 1.2 after hypoxia exposure 
(Fig.1D).  mRNA analysis of SCIPIC grafts using Nanostring 
Cancer Immunology 800 gene panel revealed induction of hu-
man cytokines and chemokines including IL1, SPP1, CCL2, 
CXCL8 after transplant (Fig 2), which was associated with 
macrophage infiltration as early as day 3 after transplant. 
SCIPC production of inflammatory mediators was corroborated 
by the finding that SCIPCs cultured in vitro secreted CCL2, 
CXCL8, CXCL12, and CXCL1. 

Conclusions:  Our results show that ischemia can kill SCIPC 
and those survive have a less mature phenotype.  Hypoxia ex-
posure in vitro led to a change in expression of glucose trans-
porters and switch to glycolytic metabolism by SCIPC and loss 
of GSIS response. SCIPIC also produce inflammatory media-
tors in response to ischemia, which may contribute to leukocyte 
recruitment and graft failure after transplant.  Strategies that 
minimize ischemia response by SCIPC will be important for 
realizing the therapeutic potential of stem cell based therapy 
for diabetes. 

 

 

PO3.3 

Differentiation of integration-free human induced 
pluripotent stem cells (iPSC) into insulin-producing 
cells 

S. Pellegrini1, F. Manenti1, L. Ottoboni2, G. Martino2, L. 
Piemonti1, V. Sordi1 

1Diabetes Research Institute (DRI), IRCCS San Raffaele Scien-
tific Institute, Milan, Italy. 2Institute of Experimental Neurol-
ogy (InSpe), IRCCS San Raffaele Scientific Institute, Milan, 
Italy 

Background: New sources of β-cells are strongly required for 
the cure of diabetes. We published that iPSC, reprogrammed 
from fetal fibroblasts with retroviral vectors, are able to differ-
entiate into insulin-secreting cells in vitro. When transplanted 
in mice, these iPSC-derived β-cells engraft and secrete insulin, 
but  cells of other lineages and pluripotent cells with tumori-
genic potential contaminate the graft. The aim of this study is 
to increase the safety and purity of iPSC-derived pancreatic 
cells. 

Methods: Human iPSC were reprogrammed from fibroblasts 
by integration-free Sendai virus infection with Yamanaka’s 
factors. Human iPSC were differentiated following pancreatic 
developmental stages with a protocol modified from Pagliuca, 
Cell 2014. The expression of marker genes of pancreas differen-
tiation was measured by Taqman and expressed as fold 
changes (FC) compared to undifferentiated iPSC. Flow cytome-
try and immunocytochemistry analysis were performed to con-
firm production of pancreatic proteic markers. Insulin secretion 
upon stimuli was measured in static conditions and during dy-
namic perifusion. Differentiated cells were stained and sorted 
with SmartFlare (RNA-based live cell selection tool) for pan-
creatic marker Pdx1. 

Results: We obtained down-regulation of the pluripotency 
genes Oct4 and Nanog, up-regulation of the definitive endo-
derm markers Sox17 and Foxa2 (7547.7 ± 3655.5 and 1159 ± 
899.1 FC), of pancreatic endoderm genes Hnf1b, Pdx1, Nkx2.2 
and Nkx6.1 (27282.8 ± 830.9, 1797153.7 ± 225679.6, 3653 ± 
453.7 and 477.4 ± 47.3) and of insulin mRNA (12319377.1 ± 
6234648.6 FC). At the end of the differentiation up to 25%, 45% 
and 90% of the cell population resulted insulin, Nkx6.1 and 
Pdx1 positive respectively and secreted c-peptide after static 
and dynamic glucose stimulation. Sorting for Pdx1+ cells with 
SmartFlare nanoparticles resulted in an increased expression 
of MafA, Nkx2.2, Nkx6.1 and Ins (4.3, 4.3, 418.3 and 3.4 FC 
respectively) compared to Pdx1- cells. 

Conclusions: We demonstrated that integration-free iPSC can 
differentiate in vitro into insulin producing cells and cells can 
be sorted during the differentiation for the expression of pan-
creas-specific genes. 

PO3.4 

Transdifferentiation of isolated human exocrine cells to 
beta like-cells 

S. Abadpour1,2, S. W. Schive1,2, R. Fjukstad1, M. Høyem1, H. 
Scholz1,2 

1Section for Transplantation, Institute for Surgical Research, 
Oslo University Hospital, Oslo, Norway. 2Institute of Clinical 
Medicine, University of Oslo, Oslo, Norway. 
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Aim of Study: Islets transplantation is becoming an estab-
lished therapy for selected patients suffering from type 1 diabe-
tes. However, widespread application of this treatment is hin-
dered by severely limited source of insulin-producing cells. 
Pancreatic exocrine cells have been shown to reprogram to en-
docrine cells upon ectopic expression of key transcription fac-
tors. We aimed to develop a multistep in vitro protocol based on 
small molecules to transdifferentiate human exocrine pancre-
atic cells to beta-like cells. 

Methods: Human exocrine cells as a byproduct after islets iso-
lation from brain-dead donors for clinical islet transplantation 
were cultured in suspension for 5 days with Streptozotocin 
(5mM) to remove pre-existing beta cells (islets<10%). Purity of 
exocrine cells isolated from 5 independent pancreatic donors 
was judged by dithizone staining (purity <0.1%). Pure exocrine 
cells were cultured in CMRL plus 5% AB serum followed by 1 
day starvation and treatment with or without the combination 
of 4 factors (F4), Activin A (2nM), Exendin-4 (60nM), glucose 
(20mM) and IL22  (50ng/ml) for another 7 days in CMRL with 
2% human serum albumin (Fig.1). Fraction of the cells were 
harvested on day 0 and everyday from day 9-16 for gene ex-
pression analysis by real time qPCR of key transcription fac-
tors required for exocrine to endocrine cells conversion. In par-
allel experiments, 500 clusters of F4-treated and untreated 
exocrine cells (control) were harvested on day 16 (Fig.1) and 
transplanted under the kidney capsule of non-diabetic Balb/c 
Rag 1-/- mmunodeficient mice (n=6).  In vivo maturation was 
allowed for two month before ablation of the mice islets on post 
operative day (POD) 63 by a single intravenous injection of Al-
loxan (ALX) (75 mg/kg body weight). Mice were followed for 5 
days post ALX injection and at the end of study (POD 67), ani-
mals were fasted for 4 hrs before an oral bolus of glucose (2g/kg 
body weight) was administrated to perform an oral glucose tol-
erance test (OGTT). Blood glucose was measured up to 120 min 
(Accu-Chek, Roche). Tail blood was collected at 0, 45 min after 
administration to evaluate human C-peptide levels by EIA. 

Results: F4 treated cells showed approximately 2-fold increase 
in regulation of insulin, Pdx-1, MafA and Nkx6.1 mRNA ex-
pression on days 10-13 compared to untreated group (control). 
We found no difference in mRNA expressions of Ck19 and 
Amylase in F4 compared to control cells.  In vivo results 
showed significant increase in human C-peptide secreted by F4 
treated cells compared to control cells on POD 43 before ALX 
injection (41.01 ± 08.71vs. 19.88 ± 02.80 (pmol/L), * p<0.05 vs. 
control, n=6). However, the C-peptide levels were low for both 
groups. OGTT performed on POD 67 post ALX injection, 
showed improved glucose tolerance measured as the area un-
der curve (AUC) for glucose levels in F4 group compare to con-
trol group (122.09 ± 10.12 vs. 149.06 ± 04.28 (mmol/L*min), * 
p<0.05, n=6). Human C-peptide measured at 0 and 45 min 
showed a significantly increase in F4 group compare to control 
group (0 min: 21.76 ± 06.13 vs. 08.91 ± 02.24 (pmol/L), * 
p<0.05, 45 min: 24.76 ± 02.35 vs. 09.69 ± 02.56 (pmol/L), ** p< 
0.01, n=6). 

Conclusions: Our results suggest that we are able to culture 
human exocrine cells and after short-term treatment with 4 
factors, Exendin-4, Activin A, glucose and IL22 some repro-
gramming to insulin-producing cells are activated. However, 
more efficient protocol needs to be developed in order to sup-
port a true conversion into stable insulin producing cells prod-
uct. 

PO3.5 

Human pancreatic ECM-derived platforms for in vitro 
and in vivo enhancement of beta cell differentiation and 
transplantation 

D. Tremmel1, S. Dutton Sackett1, R. Maguire1, A. Feeney1, A. 
Curran1, M. Ignatowski1, V. Jain1, D. Roenneburg1, J. Odorico1 

1Surgery - Transplantation, University of Wisconsin School of 
Medicine and Public Health, Madison, USA 

Introduction: Stem cell-based therapies, such as the differen-
tiation of beta cells from human pluripotent stem cells (hPSC), 
hold great potential for the treatment of diabetes. De-
spite recent progress of in vitro differentiation, emphasis on 
producing consistent physiologic function in vitro is needed to 
extend this therapy to patients. 

Extracellular matrix (ECM), an essential component of the tis-
sue microenvironment, plays an important developmental role 
by regulating cell signaling through structural and biochemical 
stimulation. Tissue-specific ECM has been proposed for use in 
a number of regenerative strategies for tissue and organ re-
placement. However, no studies have explored the potential of 
using human pancreatic ECM (hP-ECM) to specifically en-
hance the differentiation of hPSCs into functional beta cells. 

To address this goal, we first sought to derive and characterize 
an hP-ECM hydrogel platform that could be incorporated into a 
cell culture system or transplantation model. 

Methods: Human pancreas (Fig 1a) was homogenized and de-
cellularized (decell) with deoxycholate (Fig 1b); cells were lysed 
and cell debris was washed out with successive PBS and water 
washes. The extracted acellular hP-ECM was examined for 
ECM protein and glycosaminoglycan retention, and removal of 
lipids, DNA and other cellular material. 

hP-ECM can be solubilized in a pepsin/HCl solution (Fig 1c), 
and forms a hydrogel when the acidic digest is neutralized and 
warmed to 37 oC (Fig 1d). The spontaneous reassembly of colla-
gen molecules under these conditions drives the formation of 
the gel. 

We tested hP-ECM hydrogel in vitro (Fig 1e) and in vivo (Fig 
1f) for biocompatibility in short term experiments with islets 
and ILCs, and assessed immune responses after inoculation 
into humanized mice. 

Results:  Undifferentiated hPSCs embedded in hP-ECM hy-
drogel grow in a 3D spherical pattern. Cells are positive for 
pluripotency markers and proliferative marker Ki-67 and gen-
erally negative for apoptotic marker Caspase 3, indicating that 
the hydrogel is not inhibiting growth. Dox-inducible GFP cells 
can be stimulated to produce GFP in media containing doxycy-
cline, indicating that the gel is permeable to small molecules. 

In ILCs embedded in hydrogel for up to 7 days, Pdx1+ cells con-
tinue to proliferate, express Ki-67, and are negative for apop-
tosis markers. ILCs continue to express Pdx1, Nkx6.1 and In-
sulin while embedded in the hydrogel. Human islets cultured 
on hP-ECM hydrogel adhere, survive and continue to express 
islet-specific genes. 
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When injected subcutaneously into an immunocompetent 
mouse, the hydrogel formed a gel in vivo and did not show 
signs of T cell (CD3) or B cell (CD20) infiltration. Allogeneic 
HFP tissue transplanted into the same mouse was heavily in-
filtrated with CD3+ and CD20+ cells, indicating rejection. 

Conclusions: We developed an hP-ECM hydrogel, which is 
amenable to co-culture and co-transplantation with ILCs and 
islets, and is biocompatible and hypoimmunogenic. The hy-
drogel platform is an adaptable niche micro-environment which 
recapitulates a native-like pancreas extracellular milieu and 
can be easily manipulated for use in a variety of culture and 
transplantation applications. Using this platform in combina-
tion with iPSC-derived islet-like cells (ILCs), we intend to test 
for enhanced beta cell differentiation and function in vitro, and 
improved engraftment and function in vivo. These materials 
may also enable other bioengineering strategies for treating 
diabetes. 

 
 

PO3.6 

Creating pancreatic endoderm precursors from human 
urinary stem cells 

K. Sivanathan1,2, N. Abdul Manaph3, G. Perkins2, J. Nitshke2, 
D. Rojas-Canales1,2, C. Drogemuller1,2, S. Grey4, X. Zhou3, P. 
Coates1,2,5 

1School of Medicine, Faculty of Health Sciences, University of 
Adelaide, Adelaide, Australia. 2Centre for Clinical and Experi-
mental Transplantation, Royal Adelaide Hospital, Adelaide, 
Australia. 3School of Pharmacy and Medical Sciences, Sansom 
Institute, University of South Australia, Adelaide, Australia. 
4Transplantion Immunology Group, Garvan Institute of Medi-
cal Research, Sydney, Australia. 5Central Northern Adelaide 
Renal Transplantation Service, Royal Adelaide Hospital, Ade-
laide, Australia 

Background: Islet transplantation is the only curable therapy 
for patients with type 1 diabetes (T1D), a disease characterised 
by the loss of pancreatic beta cells. The applicability of islet 
transplantation however is limited by the scarce donor avail-
ability, the quality of isolated islets and the wholesale loss of 
islets at the peri-transplant phase before neovascularisation 
that promotes islet allograft rejection. The generation of insu-
lin producing cells from adult stem cells is a promising avenue 
to replace the need for large numbers of human pancreatic is-
lets that are required for successful islet transplantation. The 

aim of this study was to generate insulin-secreting beta cells 
from human urinary stem cells (HUSC). 

Methods: Human urine samples were obtained from healthy 
female (n=1) or male (n=6) donors (age range of 21 to 55). 
Fresh urine samples were processed within 45 mins from the 
time of collection to obtain urine cells. Human primary urinary 
cells (HUPC) were isolated by culturing urine cells in pre-
defined primary cell media and was subsequently cultured in 
urine stem cell media to establish HUSC. The immunopheno-
type of HUPC and HUSC was characterised based on the cell 
surface expression of standard mesenchymal stem cell (MSC) 
markers by flow cytometry. The expression of other mesen-
chymal or stem cell intracellular proteins (eg. vimentin, Sox17, 
FoxA2) was determined by immunofluorescence staining. 

Results: A total of 39 urine samples were collected from 7 in-
dividuals with 19 successful HUSC isolations (48.7% success 
rate).  Primary urinary cells (HUPC) isolated from the urine 
formed colonies-forming unit efficiency, evident as early as day 
5 of culture. Greater than 90% HUPC and HUSC were positive 
for CD73, CD166 and MHC class I. Both HUPC and HUSC cul-
tures were negative for monocytes (CD14-), hematopoietic pro-
genitor cells (CD34-) and leukocytes (CD45-). HUPC and HUSC 
were also negative for T cell co-stimulatory molecules CD80, 
CD83 and CD86. CD105 and VCAM-1 were expressed at vary-
ing levels between HUPC, HUSC and in the different donor 
samples. There was significant enrichment of CD44+ cells in 
HUSC cultures, with >90% positivity, while HUPC were het-
erogenous for CD44 expression (72.8 to 94.5% positivity). 
CD11a expression varied between HUPC or HUSC donors 
ranging from 1% to 47.2% and 7.3% to 21.5%, respectively. 
Both HUPC and HUSC were positive for the mesenchymal cell 
and cytoskeletal marker vimentin. HUSC have basal level ex-
pression of definitive endodermal markers and transcription 
factors Sox17 and Foxa2. The expression of these markers 
dramatically increased when HUSC were differentiated into 
pancreatic endoderm cells. 

Conclusions: HUSC isolation is non-invasive and can be eas-
ily obtained from urine of healthy human subjects. These cells 
expressed mesenchymal-stem cell like markers and lack the 
expression of hematopoietic and T cell co-stimulatory mole-
cules. HUSC can be differentiated into pancreatic precursor 
cells and represents an attractive source to generate insulin 
secreting beta cells to cure diabetes. We are currently optimiz-
ing and defining culture conditions to further differentiate 
these pancreatic precursor cells into insulin secreting cells. 

PO3.7 

Partial Pancreatectomy Induces Beta Cell Regeneration 
in Cynomolgus Monkey 

D. Shin1,2, H. Park1,3, H. Lee1, G. Kim1, K. Lee1,3, J. Lee1, S. 
Park1, G. Choi3, J. Park1,3, S. Kim1,2,3 

1Transplantation Research Center, Samsung Biomedical Re-
search Institute, Samsung Medical Center, Seoul 06351, Korea. 
2Department of Health Sciences and Technology, SAIHST, 
Sungkyunkwan University, Seoul 06351, Korea. 3Department 
of Surgery, Samsung Medical Center, Sungkyunkwan Univer-
sity School of Medicine, Seoul 06351, Korea. 

Aim(s) of Study: In primate allo-islet transplantation model, 
one monkey can be not only an allo-islet donor, but also a type I 
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diabetic recipient after partial pancreatectomy with low-dose 
streptozotocin(STZ) injection. However, sometimes we could 
not make the type I DM model after partial pancreatectomy 
with low-dose STZ and even with additional high-dose STZ. We 
hypothesized partial pancreatectomy can prompt the beta cell 
regeneration. We performed an experiment for evaluating the 
effect of partial pancreatectomy on the beta cell regeneration in 
primate model. 

Methods: Three adult (43~45 Months) Cynomolgus monkeys 
were partial pancreatectomized first by nearly 60~70%. Then 
2nd resection(about 10%) of pancreas was done 7 days after the 
1st pancreatectomy. And 14 days after the 1st pancreatectomy, 
the completion pancreatectomy was done. During the experi-
ment, we checked the metabolic levels of monkeys and function 
of remaining pancreas. The quantitative immunohistochemical 
analysis was performed using Aperio Imagescope(Leica Biosys-
tems) pathology software for measuring beta cell mass. And we 
confirmed fractional expression of replication marker(KI-67) 
and beta cell regeneration related progenitor markers before, 
after 1st and 2nd partial pancreatectomy. 

Results: After partial pancreatectomy, metabolic levels(blood 
glucose, body weight, c-peptide levels,IVGTT levels) of pancre-
atectomized monkeys were similar to that of pre-
pancreatectomized monkeys. The fractional beta cell area of 
the pancreas was increased in head portion after 2nd partial 
pancreatectomy(in partial resected tissues 2.09±0.36%, in nor-
mal pancreas tissues 1.62±0.44%). And the expression of KI-67 
positive insulin producing cells was increased after the 1st or 
2nd partial pancreatectomized tissues in comparison to before 
resected tissues(In pre pancreatectomized tissues 0.10±0.02%, 
in 1st pancreatectomized tissues 1.40±1.99%, in 2nd pancreatec-
tomized tissues 3.40±1.56%). 

Conclusions: In our experiment, partial pancreatectomy 
(60~70%) did not induced diabetes in Cynomolgus monkeys. 
After partial pancreatectomy, beta cell mass was 
slightly increased, and cells expressing replication related 
marker also increased in the remaining pancreas. These re-
sults explain the partial pancreatectomy provokes beta cell re-
generation in Cynomolgus monkey. 

PO3.8 

Role of B cells in Long-term Tolerance to Porcine Islet 
Xenografts 

A. Dangi1, X. Zhang2, S. Miller3, B. Hering4, X. Luo1,2,3 
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School of Medicine, Chicago, US. 4Schulze Diabetes Institute, 
University of Minnesota, Minneapolis, US. 5Center for Kidney 
Research and Therapeutics,Comprehensive Transplant Center, 
Northwestern University Feinberg School of Medicine, Chi-
cago, US. 

Background: In a pig-to-mouse xenogeneic islet transplant 
model, we have previously shown that a peri-transplant “triple” 
therapy including: (1) infusion of xenogeneic pig donor cells 
treated with 1-ethyl-3-(3’-dimethyl aminopropyl)-carbodiimide 
(ECDI); (2) B cell depletion with anti-CD20 antibody; (3) low 

dose rapamycin results in long-term (>100 days) protection of 
pig islet xenografts in mice.  However, between day 100-200 
post-transplantation, there was a progressive loss of islet xeno-
grafts in ~75% of these recipients which correlated with a re-
turn of B cells and their aggressive graft infiltration.  The cur-
rent study examined possible B cell-mediated mechanisms of 
such late rejection. 

Methods: ECDI-treated pig splenocytes (SP) were infused to 
B6 mice at day -7, +1.  Anti-CD20 (250 mg) was given on day -
10, +1. Rapamycin (1mg/kg daily) was given from day -1 to +9.  
3,000 IEQ of the same pig islets were transplanted into B6 
mice on day 0.  Untreated mice were controls. 

Results: In control untreated recipients, acutely rejecting islet 
xenografts exhibited a marked increase of infiltrating B cells 
(40-45% of total graft infiltrating cells) as opposed to acutely 
rejecting islet allografts (10-15% of total graft infiltrating 
cells).  Such graft infiltrating B cells bore a germinal center B 
cell phenotype, consistent with the induction of anti-xenogeneic 
antibody production in these recipients, and exhibited height-
ened expressions of MHCII and CD86.  In triple therapy 
treated recipients, early islet xenograft survival correlated with 
a complete absence of graft-infiltrating B cells.  B cell reconsti-
tution began at day 30 post transplantation, but only in the 
periphery and not the islet xenografts.  Re-emerging B cells 
exhibited negligible expression of BAFFR and TACI, as well as 
the lymph note-homing receptor CXCR5.  At day 55, B cell 
number in the periphery returned to that of pre-depletion.  
However, still very few B cells were found infiltrating the islet 
xenografts.  Furthermore, re-emerged B cells continued to ex-
press significantly lower levels of BAFFR and TACI, as well as 
significantly suppressed levels of MHCII and CD86.  These 
findings correlated with sustained islet xenograft function at 
these time points. 

Conclusions: Triple therapy treated recipients exhibited a 
delayed graft infiltration by re-emerging B cells as well as sig-
nificantly lower levels of BAFFR, TACI, MHCII and CD86.  
Further kinetic studies of graft-infiltrating B cells at later time 
points will reveal the precise role of returning B cells in the 
late rejection of islet xenografts. 

PO3.9 

Pairing pre-transplant islet function with recipient in-
sulin requirements results in long-term normoglycemia 
in non-immunosuppressed spontaneously diabetic BB 
rats 

R. Holdcraft1, P. Dumpala1, B. Smith2, L. Gazda1 

1-, The Rogosin Institute - Xenia Division, Xenia, USA. 2The 
Rogosin Institute, New York, USA. 

Aims: The current approach to islet dosage in allo- and 
xenotransplantation is based on islet equivalents per kilogram 
of body weight. It is well known, however, that islet quality 
and function vary greatly between donors. This variability may 
explain reports of discordance between transplanted islet num-
ber and clinical efficacy. A method for evaluating pre-
transplant islet function and translating that data into an ef-
fective in vivo islet dose is required. We have previously dem-
onstrated long-term in vitro viability of agarose-encapsulated 
porcine islet macrobeads (MB), allowing establishment of the 
insulin secretory capacity of the donor islets prior to implanta-
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tion. Given the limitations of the peritoneal implant site rela-
tive to the idealized environment in vitro, some islet mass 
and/or functional capacity is likely lost, though to what extent 
and whether it is consistent for each batch of islets and recipi-
ent is unknown. 

Methods: The BBDP rat model of autoimmune type 1 diabetes 
was used to investigate the relationship between in vitro and 
in vivo islet function. Using a subcutaneous osmotic insulin 
pump paired with a continuous glucose monitor (CGM), the 
precise daily insulin dose required to maintain euglycemia for 
individual animals was determined. Upon removal of the os-
motic pump, non-immunosuppressed rats were implanted with 
varying doses of MBs based on the in vitro insulin production 
capacity of each donor islet batch and the recipient’s insulin 
requirement. Graft function was evaluated for 1-3 months. 

Results: Rats implanted with a 1x MB dose for 30 days (n=3), 
where total daily in vitro insulin production of the MBs 
matched the required dose administered by the osmotic pump, 
displayed improved blood glucose (BG) regulation versus stan-
dard insulin therapy but were not as well-controlled as with 
the pump. Conversely, 3 of 3 animals that received a 2x MB 
dose achieved euglycemia as measured by CGM at 2-3 weeks 
post-implant. In a longer-term study, animals received either a 
2x or 3x MB dose with 3-month follow-up. In a subset of ani-
mals evaluated by CGM at 6-8 weeks post-implant, 6 of 6 ani-
mals receiving a 2x dose and 6 of 7 3x animals displayed 96-
120 hr average BG levels < 200 mg/dL. However, only 1 of 10 
2x animals maintained this level of control during the 3rd 
month compared to 6 of 12 3x animals. The remaining 2x and 
3x animals exhibited moderate hyperglycemia but remained 
healthy and free of exogenous insulin. MB explant resulted in 
the return of severe hyperglycemia in all test subjects. At ex-
plant, porcine C-peptide levels in the peritoneal fluid of 3x 
animals ranged from 2 to 142ng/mL with 11 of 12 animals hav-
ing values > 10 ng/mL. Post-retrieval islet viability was further 
confirmed for each animal by static glucose challenge that ex-
hibited persistent insulin secretion in all cases. 

Conclusions: These data support tailoring islet dosage to spe-
cific patient insulin requirements based on the in vitro pre-
transplant functional capacity of the donor islets and suggests 
that changes in islet function when moving from the in vitro to 
the in vivo environment must be accounted for. This study also 
demonstrates that the nutritional capacity of the peritoneal 
cavity is not limiting, at least in this model, but rather that 
pre-transplant graft functional capacity is the major determi-
nant of implant outcome. This approach provides a basis for 
implant dosage determination and may improve outcomes for 
recipients by matching their metabolic needs with the func-
tional capacity of the islet graft. 

PO3.10 

Alternative cell sources for studying the Instant Blood 
Mediated Inflammatory Reaction (IBMIR) in vitro 

J. Graeme-Wilson1,2, S. Bertera2, C. Knoll2, M. Knoll2, M. 
Trucco2, D. Cooper3, R. Bottino2 

1School of Medicine and Dentistry, University of Aberdeen, Ab-
erdeen, UK. 2Institute of Cellular Therapeutics, Allegheny-
Singer Research Institute, Allegheny Health Network, Pitts-
burgh, USA. 3Department of Surgery, University of Alabama at 
Birmingham, Birmingham, USA. 

Introduction: To gain insight into the mechanisms that gen-
erate IBMIR, and to develop ways to counter them, in vitro 
models are helpful, reflecting events occurring in vivo. Isolated 
pig islets exposed to human blood are typically used to study 
IBMIR in vitro. However, there are several limitations to the 
use of isolated islets, as they are expensive to isolate, difficult 
to culture, freeze and store. In addition, the organization of is-
lets in cell clusters make real-time viability quantification dif-
ficult and flow cytometry-based analysis more complicated due 
to the need to dissociate the clusters into single cells. 

Aims of Study: 1. To test PK15 cells, a commercially-available 
porcine epithelial cell line, as an alternative to pig islets for 
assessing IBMIR-mediated cell damage in vitro. 2. To assess 
whether cell damage requires human serum or plasma, and is 
affected by previous freezing. 

Methods: 1. PK15 cells (ATCC, Manassas, VA) were exposed 
to human blood in vitro to assess time to clotting. 2. PK15 cells 
were exposed to fresh or previously frozen human serum or 
plasma, and then subjected to viability quantification analysis 
by flow cytometry after Propidium Iodide (PI) incubation or by 
fluorescence microscopy combined with Image J soft-ware 
analysis using dual live/dead fluorescent dyes (Calcein AM and 
PI, Molecular Probes, Eugene, OR). 3. Supernatant from the 
cultures of PK15 with serum or plasma was collected to meas-
ure complement markers (Bb fragments and iC3b, Quidel Mi-
croVue, San Diego, CA). 4. The effects of heat inactivation of 
serum or plasma and of the addition of a soluble complement 
modulator (Factor H, Sigma-Aldrich, St. Louis, MI) were also 
tested. 

Results: PK15 cells triggered coagulation of whole human 
blood in 7min 50s±23s, similar to that observed with adult and 
neonatal pig islets (range 5-8min). Human serum or plasma 
had a cytotoxic effect on PK15 cells. At 30min after exposure to 
human serum or plasma, respectively 90±3% and 91±4% of 
cells were PI positive (PI+) compared to 11±4% control PK15 
cells. These results reflect and confirm the damage occurring 
after exposure of islets to xenogeneic serum/plasma even 
though, after 30min, only 49±11% of islet cells appeared PI+ 
due to slow dye penetration, thus requiring additional retro-
spective analysis to accurately quantify islet damage. Fresh or 
previously frozen serum or plasma showed similar effects on 
PK15 cell viability (92±5% and 93±3% PI-positivity). Heat in-
activation of serum and plasma substantially reduced PK15 
PI+ cells to 64±9% and 65±5%, respectively, exhibiting a pro-
tective effect similar to that observed in islets where PI+ cells 
were reduced by 27%. The complement system was activated 
and the addition of Factor H (10ng/ml) partially reduced PK15 
cell death (74±11% PI+ cells), confirming a contribution of the 
alternative pathway to cell death. 

Conclusions: The ability of PK15 cells to replicate the effects 
of IBMIR on pig islets exposed to human blood products in vi-
tro suggests that PK15 cells are a more cost-effective cell 
source to study IBMIR. One limit of PK15 cells is that they are 
not helpful in investigating the modified responses associated 
with genetically-engineered (GE) pigs. To overcome this limita-
tion, we are currently testing aortic endothelial cells from wild-
type and GE pigs. The use of less expensive pig cells as an al-
ternative to islets in IBMIR experiments enhances our ability 
to investigate the mechanisms of early cell loss in xenotrans-
plantation. 
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PO3.11 

Assessment of Functional Beta Cell Mass in Subcutane-
ous Implants of Alginate-Encapsulated Porcine Pancre-
atic Endocrine Cells 

I. De Mesmaeker1, T. Robert1, K. Suenens1, G. Stangé1, S. De-
vos1, Z. Ling1,2, P. Tomme3, D. Pipeleers1,2,3 

1Diabetes Research Center, Brussels Free University - VUB , 
Brussels, Belgium. 2University Hospital Brussels - UZB, Brus-
sels, Belgium. 3Beta-Cell NV, Diepenbeek, Belgium. 

Aim of Study: Shortage in human donor pancreases has 
raised interests to porcine organs as alternative source for beta 
cell replacement in type 1 diabetes. Porcine islet cell grafts 
prepared from adult, neonatal and fetal organs were shown to 
correct diabetes in animal models. There is so far little infor-
mation on the size and properties of the beta cell population in 
the implants, their preservation in time and their comparison 
with human beta cell preparations. 

Methods: We have investigated these biologic criteria in por-
cine beta cell implants, twenty weeks after subcutaneous injec-
tion of alginate-encapsulated grafts prepared from prenatal 
organs. Grafts consisted of 106  cultured cell aggregates that 
were composed of >80% endocrine cells (42±4% beta-, 27±3% 
alpha-, 11±2% delta-cells). 

Results: After implantation in normal NOD/scid mice, glucose-
induced plasma porcine C-peptide levels progressively in-
creased to a plateau >5 ng/ml, reached at posttransplant (PT) 
week 16 and associated with a decrease in basal glycemia, 
plasma mouse C-peptide and pancreatic insulin levels; these 
effects were less pronounced for implants of non-encapsulated 
preparations. Capsules were quantitatively retrieved at PT 
week 20 for ex vivo analysis of their content. They contained 4-
fold more beta cells than at start, whereas their alpha cell 
number had decreased; the average insulin content per beta 
cell was 4-fold higher, exceeding the values in human beta cells 
as used in clinical grafts. Encapsulated porcine beta cells ex-
hibited a similar insulin biosynthetic activity as encapsulated 
human beta cells; their secretory responses to glucose were 
equally rapid but the amplitudes were significantly lower, pos-
sibly related to their functional differentiation stage. 

Conclusions: These data demonstrate the potential of porcine 
prenatal pancreatic endocrine cells to establish a functional 
beta cell mass when implanted as alginate-microcapsules in 
the subcutis. The capsules allow growth and functional differ-
entiation of their beta cell mass with build-up of cellular insu-
lin reserves while taking over metabolic control in recipient 
mice. Their implants can be retrieved for ex vivo follow-up of 
their composition and functions, which helps interpret in vivo 
data and guide further studies on the therapeutic efficacy of 
these porcine cell preparations. 

PO3.12 

Gene therapy in natural canine diabetes mellitus; a po-
tential future treatment and a new model for research 
in diabetes? 

R. Foale1, A. Recino2, M. Wallberg2, S. Gan3, K. Lee4, A. Lever5, 
A. Cooke2, A. Nathwani6, S. Calne7 

1Department of Internal Medicine, Dick White Referrals Vet-
erinary Specialist Centre, Six Mile Bottom, UK. 2Department of 

Pathology, University of Cambridge, Cambridge, UK. 
3Department of Surgery, National University of Singapore, 
Singapore, Singapore. 4Department of Medicine, National Uni-
versity of Singapore, Singapore, Singapore. 5Department of 
Medicine, University of Cambridge, Cambridge, UK. 
6Haemophilia and Thrombosis Unit, The Royal Free Hospital, 
University College, London, London, UK. 7Department of Sur-
gery, University of Cambridge, Cambridge, UK. 

Aim of Study: Gene therapy has been shown to be an effective 
treatment for human haemophilia B with one intravenous in-
jection of the vector curing patients up to 6 years, but to date 
an efficacious gene therapy treatment for diabetes mellitus has 
been lacking. 

Methods: In vitro experiments with lenteviral transduction of 
primary canine mesenchymal stromal cells with the human 
insulin gene led to both short and long-term insulin secretion 
(1).  Following a successful trial of the adeno-associated viral 
serotype 8 (AAV8) in the treatment of human haemophilia B 
patients (2,3), we used this strategy in primary diabetes and 
have shown that one intravenous injection to treat induced 
diabetic mice could restore euglycaemia for more than one year 
(4). 

We have started using a similar protocol to treat natural ca-
nine diabetes in an 8-year old neutered male dog with natu-
rally occurring diabetes, in whom a single intravenous dose of a 
single stranded serotype 8 pseudotyped adeno-associated virus 
(ssAAV2/8) vector encoding the codon-optimised human proin-
sulin gene under a constitutive liver specific promoter was 
given. Pre-treatment evaluation showed that the dog had no 
other co-morbidities.  Continuous interstitial fluid glucose 
monitoring was used over the four weeks following the trans-
fection to monitor glycaemic status followed by regular out-
patient assessment. Studies were performed to assess the im-
munological response to the vector and the transgene product. 

Results: No significant adverse effects of the treatment were 
noted and the dog remains well.  Human c-peptide was meas-
urable in serum within 5 days of transfection at concentrations 
of up to 150 pmol/l, which rose to 280 pmol/l by 3 months post-
transfection, thereby proving successful transduction and sus-
tained insulin production. Although the dog still requires ex-
ogenous insulin to maintain glycaemic stability, his daily insu-
lin dose requirement has reduced by 33%. No immunological 
response was seen to the transgene product but a marked vi-
rus-neutralising antibody response was seen against the vec-
tor, thereby negating the possibility of repeating the treatment 
with this vector serotype. 

This is the first report of the use of an AAV-8 gene therapy 
treatment in a naturally occurring diabetic dog, which al-
though sub-optimal in dose, appears to have led to successful 
transfection with evidence of endogenous hepatic insulin pro-
duction. 

Conclusions: Further work is now on-going to establish the 
dose of vector required to achieve sustained and safe eugly-
caemia in dogs using this technique. 

References: 

1 Gautam P, Recino A, Foale RD, Zhao J, Gan SU, Wallberg 
M, Calne R & Lever AML.  Promoter optimization of lentivi-
ral vectors for efficient insulin gene expression in canine 
mesenchymal stromal cells:  potential surrogate beta cells.  
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Parallel Oral Session 4: Islet Biology 

PO4.1 

Interleukin-22 reverses human islets dysfunction and 
apoptosis triggered by hyperglycemia and LIGHT 

S. Abadpour1,2,3, B. Halvorsen3,4, A. Sahraoui1,2,3, P. Aukrust3,4,5, 
H. Scholz1,2,3  

1Department of Transplant Medicine, Oslo University Hospital, 
Oslo, Norway. 2Institute for Surgical Research, Oslo University 
Hospital, Oslo, Norway. 3Institute of Clinical Medicine, Univer-
sity of Oslo, Oslo, Norway. 4Research Institute of Internal 
Medicine, Oslo University Hospital, Oslo, Norway. 5Section of 
Clinical Immunology and Infectious Diseases, Oslo University 
Hospital, Oslo, Norway. 

Background: TNF superfamily 14 (LIGHT) is a pro-
inflammatory cytokine, which has recently been shown to be 
involved in pathogenesis of type 2 diabetes. High glucose levels 
damage the islets resulting in oxidative stress and endoplasmic 
reticulum stress (ER) and is a causative agent for diabetes. 
However, the combined effect of LIGHT and hyperglycemia on 
human islets has not been investigated. The anti-inflammatory 
cytokine, Interleukin-22 (IL22) has been shown to induce a 
strong inhibitory effect on ER and oxidative stress on islets. 

Aims: We aim to investigate the protective role of IL22 on hu-
man islets exposed to both hyperglycemia and LIGHT. 

Methods: Human islets were isolated using standard islet iso-
lation procedure from 6 (in vivo experiments) and 9 (in vitro 
experiments) independent donor pancreases retrieved with ap-
propriate consent and ethical approvals. We first investigated 
the expression pattern of LIGHT receptors (LTBR and HVEM) 
in engrafted human islets exposed to low- or high glucose 
(group 1: non-fed b-glu < 11mM, n=9; group 2: non-fed b-glu 
>20mM, n=15) for 15 days using a nude mice transplant model. 
Next, human islets were cultured in media with 20 mM glucose 
(HG) and hrLIGHT (LIGHT) (400 ng/ml) with or without 
hrIL22 (50ng/ml) for 48 hrs. Protein expression of LTBR, 
HVEM and IL22 receptor subunit 1 (IL22R1) were investigated 
using western blot and immunofluorescent analysis. Islets 
functionality was determined by glucose stimulated insulin 
secretion (GSIS), and viability measured by cell death detection 
ELISA and caspase 3/7 activity. Pro-inflammatory mediators 
secreted by islets were analyzed using multiplex analyzer of 
magnetic beads. 

Results: The protein expression of LTBR and HVEM were 
upregulated in human islet grafts exposed to high glucose for 

15 days compare to low glucose (LTBR: 50.41 ± 20.70 µm2 vs. 
02.44 ± 01.05 µm2, HVEM: 46.42 ± 23.90 µm2 vs. 04.65 ± 0.89 
µm2, *** p<0.001), which was accompanied with reduced insu-
lin staining (14255 ± 2248 µm2 vs. 5539 ± 1513 µm2,** p<0.01). 
In vitro analysis showed that islets culture with HG+LIGHT 
up-regulated the expression of LTBR and HVEM (** p<0.01 vs. 
untreated islets) and IL22R1 (* p<0.05 vs. untreated islets) 
whereas administration of IL22 significantly down-regulated 
LTBR, HVEM and IL22R1 (# p<0.05 vs. HG+LIGHT treated 
islets) (n=5). Human islets functionality was reduced in islets 
exposed to HG+LIGHT expressed as stimulation index (SI) 
(0.68 ± 0.09 vs. 1.40 ± 0.11, * p<0.05 vs. untreated islets) 
whereas addition of IL22 restored SI (1.20 ± 0.17 vs. 0.68 ± 
0.09, # p<0.05 vs. HG+LIGHT treated islets) (n=8). Human is-
lets viability was reduced shown by increased caspase 3/7 ac-
tivity (* p<0.05) and cell death (** p<0.01) compare to un-
treated islets, whereas IL22 treatment reduced both caspase 
3/7 activity and cell death (# p<0.05) compare to HG+LIGHT 
treated islets (n=8). Finally, pro-inflammatory cytokines se-
creted by human islets exposed to HG+LIGHT were signifi-
cantly elevated for IL6, IL8, IP10, MCP-1 and TF (* p<0.05 vs. 
untreated islets), and this were totally counteracted by treat-
ment of IL22 (# p<0.05 vs HG+LIGHT treated islets). 

Conclusions: In conclusion, LTBR, HVEM and IL22R1 are 
elevated in human islets by HG + LIGHT. IL22 protects 
against HG+LIGHT induced apoptosis of human islets leading 
to improved functionality showing a strong anti-inflammatory 
effect. These findings indicate that IL22-IL22R1 signaling 
pathway could have a beneficial impact on human islets func-
tion and survival under diabetic condition. 

PO4.2 

Presence of diabetes autoantigens in extracellular vesi-
cles derived from human islets 

C. Hasilo1,2,5, S. Negi1,2,5, I. Allaeys3, N. Cloutier3, A. Rutman1,2,5, 
M. Gasparrini1,2, Bonneil4, P. Thibeault4,5, . Boilard3,5, S. 
Paraskevas1,2,5  

1Human Islet Transplant Laboratory, McGill University Health 
Centre, Montreal, Canada. 2Metabolic Disorders and Complica-
tions Program, Research Institute of the McGill University 
Health Centre, Montreal, Canada. 3Centre de Recherche en 
Rhumatologie et Immunologie, Centre de Recherche du Centre 
Hospitalier Universitaire de Quebec, Quebec City, Canada. 
4Institut de Recherche en Immunologie et en Cancerologie, 
Universite de Montreal, Montreal, Canada. 5Canadian National 
Transplant Research Program, Canada. 

Background: The role of extracellular vesicles (EV) in the eti-
ology of type 1 diabetes is poorly understood. We set out to de-
termine if human islets, isolated using clinical protocols, pro-
duce EV in culture and if they contain diabetes autoantigens 
(DAA).   

Methods: Islet conditioned media (ICM) was collected from 
human islets isolated from non-diabetic donors (n=10) under 
research consent using clinical protocols. Fractions of ≥80% 
purity were cultured up to 72hrs and the ICM centrifuged at 
1,200 g for 15 min. for analysis of EV production. Nanoparticle 
tracking analysis (NTA) and flow cytometry (FC) were used to 
determine particle concentration and profile of size distribu-
tion. ICM (n=10) were labeled as follows: cytosolic esterase 
marker CellTracker Deep Red; membrane phosphatidylserine 
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marker AnnexinV (AnnV)-V450, or AnnV-FITC; DAA anti-
GAD65-PE, anti-IA-2-APC, and anti-ZnT8-FITC; β-cell mark-
ers anti-Glut2-PE and anti-HSC70-APC; membrane vesicle 
markers anti-CD9-BV421 and anti-CD14-PE, on a FACS Canto 
II with small particle analyzer. Controls for antibody specificity 
and genuine EV detection included ICM (n=4 donors) centri-
fuged at 100,000 x g for 1 hour, 50 mM EDTA, or 0.3% Triton 
X-100, and compared to untreated ICM. Fractions of ICM were 
generated by serial centrifugation at 50 000 g and 200 000 g 
(ICM-50K and ICM-200K, respectively). Double-labeled immu-
nogold TEM was performed on ICM-50K and ICM-200K using 
anti-AnnV plus anti-GAD65, anti-ZnT8 or anti-Glut2 primary 
antibodies and 12nm or 18nm colloidal gold conjugated secon-
dary IgG. Proteomic analyses were performed by mass spec-
trometry (LC-MS/MS) on ICM-50K and ICM-200K (n=5 do-
nors), and islet cell lysate (ICL), then separated by SDS-PAGE 
and tryptic digests analyzed by LC-MS/MS on a LTQ-Orbitrap 
Elite. Values obtained in lot-matched control, unconditioned 
media were subtracted from all experimental values. 

Results: We detected varying levels of particles and 
AnnV+CT+EV between donor ICM, but a consistent profile of 
size distribution, with a peak density in the 100-1,000 nm 
range, by NTA and FC, respectively. Proteomics of ICM-50K 
and ICM-200K revealed over 56% homology with islet cell lys-
ates, but not with an endothelial cell line, indicating an islet-
specific protein signature. Enrichment analyses identified pro-
teins of exosome lineage associated with the metabolism of lip-
ids and lipoproteins and diabetes pathways, and proteins capa-
ble of eliciting an immune response. Genuine EV were identi-
fied with DAA by FC, with significantly greater GAD65, ZnT8 
and Glut2 in non-treated ICM versus ICM treated with 
100,000 g centrifugation, EDTA, and Triton-X100. DAA pres-
ence on EV was confirmed with immunogold-EM. A wide varia-
tion in antigen levels between all ICM (n=10 donors) and in the 
total percentage of AnnV+CT+EV with detected antigens on the 
surface was observed. 

Conclusions: Morphologically diverse EV with a consistent 
size profile, but great variability between non-diabetic donors, 
were detected in human ICM. DAA GAD65, ZnT8, and Glut2 
were identified in ICM EV with similar variability to that of 
total AnnV+EV alone. Proteomic evaluation reflected an islet-
specific protein signature capable of promoting an islet-specific 
immune response. EV biomarkers were found in common with 
islet cells, indicating they may be strong targets for early diag-
nostic markers of β-cell injury and interventional strategies in 
diabetes and islet transplantation. 

PO4.3 

HSPB1 displays a pivotal role in prolactin inhibition of 
ER-stress-induced beta-cell death   

R. Wailemann1, V. Gomes1, L. Terra1, T. Oliveira1, A. dos San-
tos1, L. Labriola1  

1Biochemistry, Chemistry Institute - University of São Paulo, 
São Paulo, Brazil 

Aim(s) of Study: Maintaining high islet cell viability in vitro 
has been shown to correlate with increased outcome of pancre-
atic islet transplantation. We have recently reported that 
prolactin (PRL) inhibits apoptosis triggered by pro-
inflammatory cytokines in beta cells and that this process de-
pends, at least in part, on the presence of HSPB1, a protein 

from the Heat Shock Proteins (HSPs) family. It is known that 
during type 1 diabetes (DM1) development, beta cells undergo 
endoplasmic reticulum (ER) stress, inducing cell death via ac-
tivation of the Unfolded Protein Response (UPR) signaling 
pathway, which is designed to lead to cell homeostasis, but de-
pending on the extent and duration of the stress conditions can 
also induce apoptosis. Recent results from our group have 
shown not only that PRL was able to protect beta cells against 
ER stress-induced beta-cell death, but also that HSPB1 is an 
essential mediator of this cytoprotective effect. Moreover, we 
have also reported that PRL is able to restore autophagy 
markers, at least in part, due to its prevention of general cell 
damage.  Since there are no molecular mechanisms describing 
the role HSPB1 in PRL-induced inhibition of ER stress-
mediated beta-cell death, we set out to study the role of HSPB1 
in PRL modulation of UPR in beta-cells. 

Methods: For this purpose wild type or HSPB1 silenced Min6 
cells were treated with cytokines, ER stressors or proteasome 
inhibitors, in the presence or absence of PRL and submitted to 
cell viability assays.  Activation levels of protein members of 
the three main UPR pathways were investigated by western 
blotting. 

Results: ERstressors-induced beta-cell death was signifi-
cantly   inhibited by prolactin (p<0.05. control: 5±0.3%; tun: 
66±1%; thag: 92±1%; tun+PRL: 25±2%; thag+PRL: 9,7±0.9%).  
Moreover, this pro-survival effect is dependent on HSPB1 pres-
ence, since its lack completely abrogated the cytoprotective ef-
fects induced by PRL (control: 3.6±0.5%; tun: 87±5%; thag: 
55±9%; tun+PRL: 84±4%; thag+PRL: 53±9%). Kinetic experi-
ments monitoring activation levels of members of the three 
main unfolded protein response pathways (pPERK, 
peIF2alpha, ATF4, ATF6 and IRE1alpha) showed that PRL is 
able to anticipate the response elicited by cytokines or ER 
stressors treatment, which led to a decrease in CHOP levels, 
indicating less ERstress-induced apoptosis.  This behaviour 
was also lost in the HSPB1 knocked-down cells. Additionally, 
proteasomal inhibition MG132 was able to block PRL-induced 
cytoprotection against ER stressors even in wild type cells. In 
previous immunoprecipitation studies on MIN6 cells exposed to 
cytokines, we had already found an increase in HSPB1 interac-
tion with at least seven catalytic subunits of the proteasome 
complex only in cells co-treated with PRL. Therefore, we hy-
pothesize that an increase in proteasomal protein degradation 
mediated by HSPB1 would be responsible for the prevention of 
accumulated cell damage and consequently for beta-cell cyto-
protection. 

Conclusions: This study demonstrated that HSPB1 is essen-
tial for PRL inhibition of ERstress-induced beta cell apoptosis 
by mediating the UPR anticipation and increasing proteasomal 
protein degradation. Collectively, our data extend the molecu-
lar knowledge involved in the molecular mechanisms of HSPB1 
action and contribute to generate efficient strategies leading to 
an increase on beta cell viability and thus to an optimization of 
islet transplantation success rate in DM1 patients. 

PO4.4 

Role of beta cells in the regulation of glucagon secretion 
during hypoglycemia 

C. Barbieux1, E. Brioudes1, V. Lavallard1, G. Parnaud1, M. 
Alibashe Ahmed1, F. Lebreton1, E. Berishvili1, T. Berney1, D. 
Bosco1  
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Background: Loss of glucagon response during hypoglycemia 
is a major problem for patients with type 1 diabetes. The ma-
jority of the patients who received an islet transplant retrieved 
a glucagon secretion but this hypoglycemic counterregulation 
remains unclear. The aim of our study is to determine whether 
beta cells are involved in the regulation of glucagon secretion 
during hypoglycemia. 

Methods: For in vitro experiments, rat islets were isolated and 
alpha and beta cells were purified by flow cytometry. Cells 
were incubated under non adhesive conditions to form either 
alpha cells aggregates or mixed alpha-beta cell aggregates. 
Glucagon secretion from these aggregates and intact islets 
were measured after successive incubation (1h) at 11.2, 5.6 and 
1 mmol/L glucose to reproduce hypoglycemia. For in vivo ex-
periments, scid mice were rendered diabetic by i.p. injection of 
200mg/kg streptozotocin. Streptozotocin induces an almost to-
tal destruction of beta-cells. Once diabetic, mice were injected 
with insulin (0.75U/kg). Glycemic response was monitored over 
time and blood was collected at 0, 10, 20, 30 and 180min after 
insulin injection. Glucagon was measured in the plasma by en-
zyme immunoassay. Residual beta cell function was assessed 
by C-peptide measurement. 

Results: In vitro, glucagon secretion from intact islets, mixed 
alpha-beta cell aggregates and alpha cells aggregates was simi-
lar at 5.6 mmol/L glucose. Glucagon secretion from islets and 
mixed alpha-beta cell aggregates increased 4 fold at 1 mmol/L 
glucose as compared to 5.6 mmol/L glucose (p<0.05). In con-
trast, under this similar condition, glucagon secretion from al-
pha cell aggregates did not increased (p=0.95). In vivo, in both 
control (n=5) and diabetic mice (n=10), insulin injection was 
able to induce hypoglycemia with the lowest glycemic value 
(2.10 ± 0.40 mmol/L) obtained at t=30min. In control mice, C-
peptide was 1.60 ± 0.11 ng/ml before insulin injection and de-
crease to 0.14 ± 0.054 ng/ml 30 min after insulin injection. As 
expected, in diabetic mice, C-peptide was very low, 0.20 ± 0.09 
ng/ml, before and after insulin injection. Before insulin injec-
tion, levels of glucagon were similar (p=0.08)  in control (4.02 ± 
1.19 pmol/L) and diabetic mice (10.3 ± 2.2 pmol/L) and in-
creased after insulin injection according to the decrease of gly-
caemia. The area under the curve (AUC) calculated in control 
(3237 ± 405)  and diabetic (3464 ± 870) mice was comparable 
(p= 0.9). 

Conclusions: In vitro, experiments show that beta cells are 
involved in glucagon secretion from alpha cells during hypogly-
cemia. However, in vivo, glucagon is still secreted after hypo-
glycemia induced by insulin injection, suggesting a possible 
non complete destruction of beta cells by streptozotocin or 
other unknown signal, independently of beta cells, that rescues 
hypoglycemia induced glucagon secretion in vivo.  

PO4.5 

Identification of Stress-specific microRNAs in Exosomes 
Released from Islets using Next-generation Sequencing 

P. Saravanan1, J. Turner2, P. Nguyen2, C. Smitherman2, M. 
Lawrence1, B. Naziruddin3  

1Islet Cell Laboratory, Baylor Scott and White Research Insti-
tute, Dallas, Texas, USA. 2Genomic Core, Baylor Scott and 

White Research Institute, Dallas, Texas, USA. 3Baylor Sim-
mons Transplant Institute, Dallas, Texas, USA. 

Introduction: Transplantation of human islets is an effective 
treatment for Type 1 diabetics with impaired awareness of hy-
poglycemia. A major obstacle for improving the outcome of islet 
transplant is the loss of nearly 50% of intraportally trans-
planted islets due to innate immune response comprising acute 
hypoxia and cytokine mediated cell death. Previously we have 
demonstrated that miRNA 375 is a sensitive biomarker to as-
sess acute islet damage during pre- and post-transplant period. 
Recent reports have shown that exosomes released by beta 
cells play a vital role in facilitating cell-cell communication and 
stimulating the immune response in the pathogenesis of auto 
immune disorders. In this study, we used next-generation se-
quence analysis (NGS) to profile the miRNAs contained in the 
exosomes released from islets undergoing stress conditions of 
due to hypoxia and pro-inflammatory cytokine treatment. 

Methods:  Purified human islets were subjected to normoxia 
or hypoxia or cytokines cocktail or both for 24 hrs. The 
exosomes released from islets into culture medium were iso-
lated using Total Exosome Isolation kit. The size distribution of 
exosomes in the sample was estimated by dynamic light scat-
tering measurement using NanoSight. Total RNA was ex-
tracted from the isolated exosomes using miRVana isolation 
kit. RNA samples were size selected by gel electrophoresis and 
assessed for quality using a high sensitivity DNA Chip. Finally 
single end sequencing (1 X 35 nt) on an Illumina NGS was per-
formed.  The validation of NGS results were done by qPCR us-
ing LNA based primer from Exiqon. The KEGG analysis was 
done using microT-CDS-Diana tool for the miRNA target pre-
diction. Proinflammatory cytokines such as IL6, IL8, IP10 and 
MCP1 released in the exosomes were quantified using Luminex 
multiplex assay. 

Results: The exosomes released from the human islets ranged 
between (80-110nm) and also showed positive expression of 
tetraspanin surface markers CD9 and CD63. Heatmap analysis 
showed that approximately 190 miRNA transcripts were dif-
ferentially expressed between cytokine, hypoxia and cytokine 
plus hypoxia treatment when compared to the control islets 
(p<= 0.05, FC>1.5) (Figure 1). Venn diagram showed that 
among 190 miRNAs, 14 miRNAs were specifically released af-
ter cytokine treatment, 52 miRNAs were specific for hypoxia, 
33 miRNAs were specific for cytokine plus hypoxia and 11 
miRNAs were common to all three conditions when compared 
to the control islets (p<= 0.05, FC>1.5). The 11 common 
miRNAs have been predicted to regulate about 75 genes in the 
PI3K-Akt signaling pathway and other islet signaling cascades 
(Figure 2).  Using qPCR assay 7 miRNAs were validated 
(p<0.05, FC>2) for their differential release in the exosomes 
during the stress condition. MiR-375 was abundantly ex-
pressed (log<sub>2</sub> CPM=18±0.6) in the exosomes re-
leased from all samples including controls. Compared to the 
control and hypoxic conditions, the cytokine cocktail treated 
islets released significantly more IP10, MCP1, IL6 and IL8 in 
the exosomes (p<0.001). 

Conclusions: NGS analysis has revealed biomarker signature 
of islet exosomal miRNAs that represents specific stress condi-
tions experienced by islets. Furthermore majority of the islet 
exosomal miRNAs are predicted to play a role in the regulation 
PI3K-Akt signaling pathway. 
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PO4.6 

Effect of the conditioned medium of immortalized pan-
creatic mesenchymal stromal cells on the function of β-
cells 

Y. Chiang1, O. Villard1, F. Lan1, M. Lecomte3, E. Renard2, A. 
Wojtusciszyn1,2, M. Armanet1  

1Institute for Regenerative Medicine and Biotherapy - LTCD, 
Montpellier University Hospital, Montpellier, France. 
2Department of Endocrinology-Diabetes-Nutrition, Montpellier 
University Hospital, Montpellier, France. 3Univercell Biosolu-
tions, Centre de Recherche des Cordeliers, Paris, France. 

Introduction and Aim of Study: Thanks to their properties 
mesenchymal stromal cells are to be considered as an interest-
ing tool to prime freshly isolated islets in vitro or for in vivo co-
transplantation to improve islet engraftment. We previously 
demonstrated an increased insulin secretion in human islets 
co-cultured with immortalized pancreatic mesenchymal stro-
mal cells (iPMSC), in conditions allowing cell-to-cell and/or cell-
to-extracellular matrix (ECM) interaction. In addition, we 
identified collagen IV/VI and laminin in iPMSC-conditioned 
medium. Based on these observations, we hypothesized that 
the beneficial role of iPMSC on β-cells/islets might be mediated, 
at least in part, by  these secreted ECM proteins via cell-to-
ECM interaction. The aim of this work is to determine whether 
the iPMSC conditioned medium rich in ECM proteins may af-
fect β-cell function and to investigate the signaling pathways 
involved. 

Methods: iPMSC-conditioned medium was prepared by incu-
bating confluent cells for 48h in culture medium without fetal 
bovine serum. In vitro experiments were performed primarily 
on human βH-1 cell line and human islets when available. Both 
βH-1 cells and human islets were cultured on plastic surfaces 
coated or not with poly-L-lysine (PLL, control), Matrigel-
fibronectin or iPMSC-conditioned medium. After 3-5 days of 
culture, βH-1 cells were lysed for western blot analyses of focal 
adhesion kinase (FAK, signaling protein associated with in-
tegrin cell surface receptors) and Akt/PKB (pro-survival effec-
tor kinase downstream of FAK), as well as PCNA expression 
(marker of cell proliferation). Cells were also challenged with 
basal (2.8 mM) or stimulated (16.8 mM + 0.5 mM IBMX) con-
centrations of glucose for glucose-stimulated insulin secretion 
(GSIS) test. GSIS tests were also performed on human islets as 
described for βH-1, without IBMX at 16.7 mM glucose. 

Results: iPMSC conditioned medium induced βH-1 cell spread-
ing similarly to Matrigel-fibronectin, as opposed to PLL  and 
plastic. Western blot analyses showed a significant 2-fold in-
crease in FAK phosphorylation (2.1 ± 0.2, p<0.01), as compared 
to PLL. Phosphorylation of Akt/PKB was also increased (1.4 ± 
0.086). The expression level of PCNA was increased by almost 
2-fold in β-cells layered on conditioned medium in comparison 
with PLL (1.9 ± 0.2 vs control, p<0.05). In addition, iPMSC 
conditioned medium enhanced the stimulation index of insulin 
secretion in both βH-1 cells (2.6 ± 0.1 versus 1.7 ± 0.2, p<0.001) 
and human islets (2.3 ± 0.044 versus 1.4 ± 0.059) in comparison 
with PLL. 

Conclusions: In this project, we demonstrated that iPMSC 
conditioned medium has positive effects on βH-1 cells. It in-
duced β-cell spreading and activation of FAK and Akt/PKB as 
shown by their increased phosphorylation. It also promoted cell 

proliferation as reflected by the increase of PCNA expression. 
Moreover, iPMSC conditioned medium induced a higher index 
of insulin secretion in βH-1 cells compared to PLL-layered cells, 
an effect that was also observed with human islets. Taken to-
gether, these results suggest that iPMSC conditioned medium 
contains proteins that may create a supportive microenviron-
ment that is beneficial for β-cells by activating signaling path-
ways, such as the FAK-PI3K-Akt/PKB pathway, probably in-
volved in cell survival, proliferation, and function. 

PO4.7 

Syndecan-4 expression in pancreatic beta cells 

E. Brioudes, C. Barbieux, V. lavallard, M. Alibashe, F. Le-
breton, E. Berishvili, D. Bosco, T. Berney  

1Surgery, Cell Isolation and Transplantation Center-CMU-
HUG, Geneva, Switzerland 

Introduction: Heparan sulfate proteoglycans (HSPGs), in-
cluding syndecan-4 (SDC4) are important components of ex-
tracellular matrix molecules (ECM). SDC4 is distributed at the 
cell surface where it interacts with and regulates signalization 
of numerous proteins like growth factors and the others com-
ponents of ECM. The expression of Sdc4 is augmented in myo-
cytes and epithelial cells after wound healing or ischemia 
through the IL-1b and TNF-a signaling and NFkB pathway. In 
this study, we observed the expression of SDC4  in presence or 
absence of cytokines and we determined the pathway involved 
in this regulation. 

Material and methods: MIN6B1 were transfected with 
pCMV-GFP or pCMV-SDC4-GFP. 48h post-transfection the 
cells were stimulated by 16.7mM of glucose to induce remodel-
ing of beta cells. The cells were fixed and analyzed by im-
munofluorescence. 

The distribution of SDC4 on human or mouse pancreas section 
was observed by immunofluorescence using SDC4, insulin and 
glucagon antibodies. 

Human pancreatic islets and MIN6B1 were treated with or 
without different concentrations of IL-1b for 2h, in the absence 
or presence of different inhibitors implicated in the IL-1b sig-
naling  like NFkB (BAY-11-7085 et SM-7368), JNK 
(SP600125), ERK1/2 (PD98059), PI3K (LY294002), STAT3 
(WP1066, stattic) and Src (IDR-E804).  The genic expression of 
Syndecans (SDC1, SDC2, SDC3, SDC4) and others proteogly-
cans (Perlecan, versican, Glypican 6) were analysed by qPCR. 

Results: After stimulation of MIN6B1 by 16.7 mM of glucose, 
we observed a focal adhesion remodeling thanks to Paxillin an-
tibody and Phalloidin staining. SDC4-GFP colocalized with 
Paxillin in focal adhesions. 

On Human and mouse pancreas section, we observed that 
SDC4 is only expressed in beta cells and not in alpha cells sug-
gesting that SDC4 could be have an important role in beta 
cells. 

In MIN6B1 among SDC family only SDC2 and SDC4 are ex-
pressed in Human islets and MIN6B1. After 2h-exposition at 
Il-1b, dose dependently increased SDC4 expression in human 
islets and MIN6B1. Interestingly, Il-1b did not increase the 
expression of SDC2 or another proteoglycans. Treatments of 
Human pancreatic islets and MIN6B1 cells by the inhibitors of 
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NFkB, JNK, ERK1/2 and PI3K in presence of IL-1b did not af-
fect the Sdc4 expression, while the two inhibitors of the tran-
scription factor STAT3 and the inhibitor of tyrosine kinase Src 
significantly decreased expression of Sdc4.  

Conclusions: In human pancreatic islets and in MIN6B1 cells 
the expression of SDC4 is specific to beta cells and is localized 
in focal adhesions in stimulated condition suggesting that 
SDC4 could have an important role in beta cells. Furthermore, 
the expression of SDC4 increased by the pro-inflammatory cy-
tokines IL-1b. Contrasting with what observed in other cell 
types, this effect is not dependent on NFkB pathway, but is 
rather mediated by Src-STAT3 pathways.  

PO4.8 

NLRP3 inflammasome is expressed and regulated in 
human islets 

V. Lavallard1, G. Parnaud1, E. Brioudes1, C. Barbieux1, M. Ali-
bashe Ahmed1, E. Berishvili1, D. Bosco1, T. Berney1  

1Surgery, Cell Isolation and Transplantation Center, Geneva 
University Hospital and U, Geneva, Switzerland 

Background: NRLP3 inflammasome is a protein complex 
playing an important role in innate immunity. This complex is 
activated in response to infection, inflammation and autoim-
mune processes and is involved in the maturation of IL1β by 
the cleavage of caspase-1. The real contribution of NRLP3 in-
flammasome in IL1β local islet production has not been yet 
demonstrated. The aim of this study was to determine the ex-
pression and the regulation of the NRLP3 inflammasome in 
human islets. 

Methods: Human islets were enzymatically isolated from ca-
daveric donor pancreases. Isolated islets were stimulated or 
not with 1µg/ml LPS for 4h and successively with 5mM ATP for 
30 min in the presence or absence of 200µM glyburide, an in-
flammasome inhibitor. Isolated islets were incubated at 1% 
hypoxia or not for 24 hours in the presence or absence of 2mM 
TUDCA, an endoplasmic reticulum (ER) stress inhibitor. The 
gene expression was studied by real time PCR. Protein expres-
sion of IL1β was analyzed by western blot and immunofluores-
cence. Secreted IL1β, caspase-1 and VEGF were quantified by 
ELISA. 

Results: In response to the combined LPS and ATP treatment, 
NRLP3 increased 3.4±1.0 fold (p=0.048) and IL1β increased 
50.4±1.9 fold (p=0.011). Glyburide partially prevented the 
augmentation of NLRP3 (2.1±0.7 fold, p=0,045) and IL1β 
(22.2±5.01 fold, p=0.023). IL1β protein was expressed in islets, 
as well as in β and non-β cells. Moreover, LPS+ATP increased 
IL1β expression. These effects were partially prevented by gly-
buride. A detectable amount of IL1β (38.1±1.8 pg/ml; p=0.0097) 
was produced by islets in response to LPS+ATP. Glyburide in-
hibited this secretion by 97.6% (0.92±0.28 pg/ml IL1β, 
p=0.0079). In response to hypoxia, NRLP3 increased 3.8±1.1 
fold (p=0.025) and IL1β increased 7.5±1.8 fold (p=0.0076). 
Moreover, islets produced IL1β and caspase-1 in response to 
hypoxia. These effects were partially prevented by glyburide. 
Finally, hypoxia increased significantly ER stress genes ex-
pression and the inhibition of ER stress by TUDCA prevented 
IL1β. 

Conclusions: These results show that the NRLP3 inflam-
masome is expressed and regulated in human islets in re-

sponse to LPS and ATP. In pathophysiological conditions, hy-
poxia seems to activate NRLP3 inflammasome through ER 
stress. 

PO4.9 

HPSB1 mediates beta-cell cytoprotection against oxida-
tive stress and recovery of mitochondrial function 

L. Terra1, R. Wailemann1, V. Gomes1, A. dos Santos1, T. 
Oliveira1, S. Lortz2, L. Labriola1  

1Instituto de Quimica-Departamento de Bioquimica, Universi-
dade de São Paulo, Sao Paulo, Brazil. 2Institute of Clinical Bio-
chemistry, Hannover Medical School, Hannover, Germany. 

Aim of Study: Maintaining islet cell function and viability in 
vitro appears as an attractive strategy to increase the outcome 
of pancreatic islet transplantation. However, islet fate in cul-
ture is determined by the balance between pro- and anti-
apoptotic mediators. We have previously shown that prolactin 
(PRL) leads to beta-cell cytoprotection against cytokine-induced 
apoptosis and that this effect is mediated by heat shock protein 
B1 (HSPB1), whose expression is increased by PRL in pancre-
atic beta-cells. Since the role of HSPB1 in beta cells has not 
been directly studied, we set out to explore the molecular 
mechanisms by which HSPB1 mediates PRL-induced beta cell 
cytoprotection. 

Methods: Lysates from cytokine and/or PRL treated MIN6 
cells were subjected to HSPB1 immunoprecipitation. Co-
precipitated proteins were identified by electrophoresis coupled 
to mass spectrometry. Wild type, HSPB1 silenced or overex-
pressing MIN6 cells were exposed to menadione and/or hydro-
gen peroxide and analysed for viability, reactive oxygen species 
(ROS) production and antioxidant enzyme expression. The 
same cells were also exposed to a cocktail of pro-inflammatory 
cytokines and analysed for mitochondrial bioenergetic effi-
ciency. 

Results: Our results showed that PRL-treated cells presented 
an enrichment of several protein families co-precipitating with 
HSPB1. Of note were superoxide dismutase (SOD) 1 and 2 and 
peroxiredoxin 1 and 6; protein degradation and carbohydrate 
metabolism related proteins. HSPB1 knockdown rendered 
MIN6 cells were more sensitive to oxidative stress and showed 
a reduced antioxidant capacity, while PRL induced an HSPB1-
mediated cytoprotection of MIN6 cells against ROS. On the 
other hand, HSPB1 overexpression led to an increased cytopro-
tection against ROS and to an increased antioxidant capacity 
in MIN6 cells. Intriguingly, PRL treatment, HSPB1 silencing 
or overexpression did not change the expression of the antioxi-
dant enzymes SOD1, SOD2 and catalase. Interestingly, HSPB1 
knockdown in MIN6 cells resulted in a higher sensitivity to 
ROS produced in mitochondria, but not in the cytosol. Using 
the XF24 respirometer platform, we were able to show that cy-
tokine treatment of MIN6 cells increased the oxygen consump-
tion rate (OCR) uncoupled to ATP production, which were sig-
nificantly restored to almost control levels upon PRL treat-
ment; in the same way PRL restored the cytokine-induced de-
crease of maximal OCR. Furthermore, we saw that HSPB1 is 
the key mediator of these effects, since its lack abrogated PRL-
induced recovery of mitochondrial functionality. 

Conclusions: We have shown the importance of HSPB1 for 
both PRL pro-survival effects against ROS-induced beta-cell 
death as well as for the prevention of mitochondrial respiratory 
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dysfunction mediated by pro-inflammatory cytokines. These 
results are in accordance with the PRL-induced enrichment of 
HSPB1 interacting proteins displaying functions related to ei-
ther protection against oxidative stress or carbohydrate me-
tabolism. Finally, our results outline the importance of further 
studies aiming at a deeper understanding of the mechanisms of 
HSPB1 on beta cell viability, since they could attenuate beta 
cell death through the up-regulation of endogenous cytoprotec-
tive pathways. 

PO4.10 

MicroRNA-375 analysis of human islet damage during in 
vitro culture 

Y. Shindo1, M. Levy1,2, M. Kanak1  

1Department of Surgery, School of Medicine, Virginia Com-
monwealth University, Richmond, VA, USA. 2Hume-Lee Trans-
plant Center, VCU Health System, Richmond, VA, USA. 

Background: Islet cell transplantation is an effective treat-
ment for type-1 diabetic patients suffering from severe hypo-
glycemic episodes. Islets isolated from cadaveric pancreas un-
dergoes ischemia, enzymatic, mechanical, and inflammatory 
stress that affects the quality of the islets. After isolation the 
islets can be transplanted either immediately or after 
short/long term culture. Islet culture prior to transplantation 
has been shown to reduce immunogenicity, suppress exocrine 
contamination and provides flexibility for evaluation of islets 
and preparation of patients. However, culture of islets has been 
inconsistent and it is shown that islets deteriorate rapidly in 
culture and lose their functional ability overtime. In this study 
we evaluate the islet damage that occurs during culture of high 
pure human islets. Previously, we have shown that MicroRNA-
375 which is present in abundance in the beta cells can be po-
tentially used as a damage marker both in vitro and clinically. 
Here we will evaluate the expression of miRNA-375 in the cul-
ture media during the one week culture period.  

Methods: Pancreas obtained from cadaveric donors for re-
search purpose was used to isolate islets. Pancreas was per-
fused with collagenase enzyme blend type I/II and digested us-
ing Ricordi’s modified protocol. Islets were purified from the 
exocrine tissue using density gradient centrifugation by COBE 
2991 cell processor. High purity islets (>75% purity) were cul-
tured on tissue culture flasks in Standard Prodo Islet Culture 
Medium. Islets were cultured at a target tissue density of 
30,000IEQ per 30ml media. After 1, 2, 4, 6, and 8 days of in 
vitro culture, samples of the tissue culture supernatant were 
collected and snap frozen at -80°C. RNA extraction from 200µL 
of supernatant was performed using miRCURY miRNA isola-
tion kit (Exiqon, Denmark). Extracted RNA was treated with 
recombinant DNase to remove contaminant DNA. Complemen-
tary DNA strand synthesis was performed using miRCURY 
Universal cDNA synthesis kit (Exiqon). This was followed by 
quantitative PCR using SYBR green PCR master mix (Exiqon) 
using locked nucleic acid–based miRNA primers (Exiqon). 

Results: Fold change of miRNA-375 level in culture media was 
calculated relative to Day 1 expression. These results indicate 
that miRNA-375 levels were decreased in culture media sug-
gesting islet recovery during the initial 2 days in culture, fol-
lowed by gradual increase in the level of miRNA 375 in super-
natant up to day 6 and a prominent increase later on, indicat-
ing persistent islet damage.  

Conclusions: Isolated islets may recover in culture during the 
first 24-48hrs followed by islet damage during extended periods 
of culture. Islet damage is consistent with poor islet function 
after one week post isolation compared to 24hr in culture. 

 

 

PO4.11 

Human Amniotic Epithelial Cells Protect Islets from 
Pro-Inflammatory Cytokines 

F. Lebreton1, V. Lavallard1, M. Alibashe Ahmed1, L. Perez1, G. 
Parnaud1, C. Barbieux1, E. Brioudes1, D. Bosco1, T. Berney1, E. 
Berishvili1,2  

1Cell Isolation and Transplantation Center, University of Ge-
neva, Geneva, Switzerland. 2Institute of Medical Research, Ilia 
State University, Tbilisi, Georgia. 

Background: Inflammatory phenomena are primary contribu-
tors to early graft loss and poor islet engraftment. Inhibiting 
pro-inflammatory cytokine activity can reverse inflammation-
mediated dysfunction of islet grafts. Human amniotic epithelial 
cells (hAECs) possess anti-inflammatory and immunomodula-
tory properties, by secreting anti-inflammatory proteins and 
suppressing the activity of various immune cells. We hypothe-
sized that hAECs could protect islets from cellular damage in-
duced by pro-inflammatory cytokines. 

Methods: Rat islets were co-cultured with human hAECs for 
24 hours, followed by 48-hour exposure to interferon-γ, tumor 
necrosis factor-α and interleukin-1β. Controls included islets 
cultured alone (with or without cytokines) and islets co-
cultured with hAECs without inflammatory cytokines. For all 
conditions, glucose stimulated insulin secretion (GSIS), total 
islet cellular insulin content, beta cell apoptosis by detection of 
histone-associated DNA fragments, and Th1/Th2 cytokines se-
creted in the culture media were assessed by qualitative mul-
tianalyte ELISA array. 

Results: Exposure of islets to the cytokine cocktail signifi-
cantly impaired insulin response to glucose stimulation as 
compared to control islets (Stimulation Index (SI): 1.1 vs 2.1). 
 In contrast, cytokine exposure of islets co-cultured with hAECs 
showed GSIS similar to that of intact islets (SI 1.9). Exposure 
of islets to cytokines induced islet cell apoptosis, with a 15-fold 
increase in DNA fragments detection, as compared to control 
islets. In contrast, in islets co-cultured with hAECs, amounts 
of DNA fragments detected were similar to islets cultured 
without cytokines. After exposure to the cytokine cocktail, IL-6 
and cytoprotective IL-10 and G-CSF were detected in islets co-
cultured with hAECs, but not in islets cultured alone. 
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Conclusions: Taken together, this data suggests that co-
culture of islets and hAECs may promote islet cell survival by 
controlling inflammatory phenomena, and that islet engraft-
ment may be enhanced by co-transplantation with hAECs. 

PO4.12 

In silico simulation and in vitro viability assay reveals 
that hypoxic core is the cause of cell death in isolated 
pancreatic islets 

H. Komatsu1, C. Cook2, C. Wang1, L. Medrano1, H. Lin1, F. 
Kandeel1, Y. Tai2, Y. Mullen1  

1Department of Diabetes and Metabolic Researches, Beckman 
Research Institute of City of Hope, Duarte, USA. 2Department 
of Electrical Engineering, California Institute of Technology, 
Pasadena, USA. 

Aim of Study: Central necrosis of islets often occurs during 
culture, leading to the islet volume loss and decreased quality. 
We assumed hypoxia to be a major cause of the volume loss 
and have shown that oxygenation during in vitro culture alle-
viates volume loss and maintains islet viability and function 
[1]. However, the oxygen distribution (tension) inside the islets 
and its relations to the islet cell death has yet to be elucidated. 
The aims of this study were to 1) determine the level of oxygen 
depletion toward the center of the islet structure using a simu-
lation model; 2) demonstrate that hypoxia is the major cause of 
the cell death; and 3) make the islet survival prediction model 
in different oxygen culture settings. 

Methods: Oxygen tension simulation inside the islet cell clus-
ter was performed in the environment with different oxygen 
concentrations using computational in silico model (COMSOL 
5.0). For in silico simulation, oxygen consumption rate was 
measured by Seahorse analyzer using alpha and beta cell lines, 
and cell density inside the islets was estimated by the calcula-
tion using human islet histology sections. Simulation results 
were compared to the actual in vitro viability assay data of the 
isolated human islets measured by the conventional method. 
The effects of the islet diameter and oxygen tension of the cul-
ture environment on the islet viability were analyzed, and re-
gression analysis for islet survival prediction was performed. 

Results: Computational simulation clearly revealed the de-
creasing oxygen gradient toward the center of the islet and the 
oxygen tension in the islet core was significantly lower than 
that on the islet surface due to oxygen consumed by islet cells. 
The area of hypoxic core was increased in larger islets or in 
hypoxic culture. These findings were consistent with theresults 
obtained by in vitro islet viability assay cultured under various 
oxygen concentrations; the negative effect of large islet and low 
oxygen culture were seen on the islet survival. Islet viability 
was expressed as a function of oxygen tension in the culture 
media and islet diameter, which indicated that the oxygen in-
sufficiency is the major cause of the central necrosis. Regres-
sion analysis showed increased survival rate when cultured 
under higher oxygen tension up to the non-toxic threshold at 
350 mmHg , corresponding to 50% oxygen culture at 1atm. 

Conclusions: This study critically examined the effects of di-
minishing oxygen gradient in isolated islets utilizing in silico 
simulation to predict local oxygen tension within islet cell clus-
ters and in vitro viability assays under various oxygen ten-
sions, demonstrating that oxygen is critically depleted in the 

core of islets. Thus, hypoxia is the major cause of the central 
necrosis of isolated islet during the culture; futhremore, islet 
survival prediction model was developed to optimize islet cul-
ture condition, where oxygen has been demonstrated to be a 
key factor in maintaining survival of isolated islets. 

Reference: 1. Komatsu et al. Isolated human islets require 
hyperoxia to maintain islet mass, metabolism, and function. 
Biochem Biophys Res Commun. 2016; 470(3): 534-538. 

PO4.13 

Osteoblast-specific secreted molecule, osteocalcin; a 
novel therapy to reverse the decline in functional beta-
cell mass in type 2 diabetes 

O. Sabek1,2, S. Afshar1, D. Fraga1, S. Nishimoto3, A. Gaber1  

1Surgery, Houston Methodist Institute for Academic Medicine, 
Houston, USA. 2Cell and Molecular Biology, Weill Cornell 
Medical College , New York, USA. 32Microbiology and Biochem-
istry, Universty of Tennessee, Memphis, USA. 

Background: Insulin producing β-cells exposed to increased 
glucose levels develop abnormalities in insulin secretion (GSIS) 
[1], and undergo de-differentiation, with changes in gene ex-
pression and in structural and functional characteristics [2, 3]. 
Such changes are accompanied by abnormalities in β-cell mor-
phology that results from the loss of β-cell transcription factor 
such as MAFA, MAFB, NEUROD1, SIRT1 and PDX1. β-cell de-
differentiation is increasingly recognized as a pathway for hy-
perglycemia-induced β-cell dysfunction, adaptation, and de-
compensation [4, 5]. The bone hormone osteocalcin (OCN) was 
found in animal models to induce β-cell proliferation and to 
have positive effects on peripheral insulin sensitivity, hepatic 
metabolism and on visceral fat and energy expenditure [6, 7]. 
Since the publication of these data, several studies examined, 
albeit indirectly, the relationship between serum OCN levels 
and glucose, lipids, and atherosclerosis in humans. 

Aim of Study: In this study we examined whether OCN can 
reverse pre-diabetes and diabetes induced changes in human 
islets. 

Results: We found that treating obese, pre-diabetic and type 2 
diabetic human islets with osteocalcin restored insulin secre-
tion in response to glucose stimulation, significantly increased 
insulin content and a significant increase in insulin protein 
expression. Most importantly, OCN induces an increase in hu-
man β-cell mass not only through de-differentiation (double 
staining of insulin and glucagon) but also through proliferation 
(double staining of insulin and Ki67). We also found, using 
western blot and real time PCR that osteocalcin restored ex-
pression of MAFA, MAFB, NEUROD1, SIRT1 and PDX1. Fi-
nally we showed that continuous exposure to osteocalcin 
strongly enhances the metabolic response of human islets to 
glucose challenge, in terms of insulin and C-peptide secretion, 
in vivo, following transplantation into NOD-scid mice. 

Conclusions: Our results show that osteocalcin not only re-
stored the loss of β-cell transcription factor such as MAFA, 
MAFB, NEUROD1, SIRT1 and PDX1, but also increase β-cell 
mas through proliferation. Understanding the role of osteocal-
cin in the regulation of glucose homeostasis, insulin secretion 
and β-cell proliferation in human islets could have immediate 
and wide ranging relevance to the treatment of diabetes. 
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Young Investigator Oral Prize Session 

YI.1 

Pancreas Transplants from donors <30kg: are outcomes 
acceptable? 

T. Al-Qaoud1, J. Odorico1, H. Sollinger1, D. Kaufman1, M. Dib1, 
B. Welch1, R. Redfield III1  

1Department of Surgery, Division of Transplant Surgery, Uni-
versity of Wisconsin Hospital and Clinics, Madison, WI, USA 

Aim: Despite good organ quality, pancreata from extremely 
small donors (<30kg) are generally avoided by many centers 
due to concerns of reduced islet cell mass and early technical 
failure. 

Methods: Pancreata from donors <30kg between 1994 and 
2015 were identified. Descriptive (median and inter-quartile 
range) and death censored survival analysis was computed us-
ing Kaplan Meier curves and log-rank tests; Mann-Whitney 
test was used to compare donor groups. Pancreas graft failure 
was defined as resumption of insulin. 

 

Results: A total of 1184 pancreas transplants were performed 
over the study period. Of these, 33 (2.8%) were from donors 
<30kg. The majority were SPK’s (22/33), and from DBD donors 
(31/33). Most donors were males (19/33), with a median age of 
7yrs (6-8), and a median weight of 24.2kg (20.4-27.2). When 
stratified into weight groups, 8 (24%) were below 20kg and 25 
were between 20-30kg. 1, 5, and 10-year death censored pan-

creatic graft survival was 100%, 100%, and 87% for donors 
<20kg, and 96%, 84%, 68% for donors 20-30kg. Log-rank and 
cox-proportional hazard testing comparing both groups were 
NOT statistically significant (p=0.18, and p=0.28). With a me-
dian follow up time of 108 months (38-185), C peptide and 
HBA1c was 2.6(1.4-3.7) and 5.3(5.2-5.4) for donors <20kg vs. 
2.8(1.35-3.45) and 5.6(5.2-7.7) in the group 20-30kg (p=0.8, and 
0.15, respectively). Graft thrombosis occurred in 1 patient in 
the 20-30kg group (3% rate, 1/33) requiring explantation.  

Conclusion: Use of smaller pediatric donors (<30kg) can pro-
vide excellent results. General acceptance and utilization of 
very small pediatric donors will help to expand the pancreas 
donor pool. 

YI.2 

Chemical Conjugation of a Cleavable TLR4 Antagonist 
to the Islet Surface is Well-Tolerated and Improves Islet 
Transplant Outcomes by Inhibiting NFkB-Mediated In-
flammation 

C. Chang1, B. Akinbobuyi2, G. Yoshimatsu3, M. Lawrence4, R. 
Kane1,2, B. Naziruddin5  

1Institute of Biomedical Studies, Baylor University, Waco, 
USA. 2Department of Chemistry and Biochemistry, Baylor Uni-
versity, Waco, USA. 3Department of Regenerative Medicine and 
Transplantation, Fukuoka University, Fukuoka, Japan. 4Islet 
Cell Laboratory, Baylor Soctt and White Research Institute, 
Dallas, USA. 5Annette C. and Harold C. Simmons Transplant 
Institute, Baylor University Medical Center, Dallas, USA 

Aims of Study: Islet transplantation outcomes are compro-
mised by excessive inflammation during the peri-transplant 
period. Major hurdles in islet engraftment include sterile in-
flammation triggered by ischemia-reperfusion injury, and the 
Instant Blood-Mediated Inflammatory Reaction (IBMIR). Sys-
temic treatment of patients with strong anti-inflammatory and 
immunosuppressive drugs is undesirable due to increased sus-
ceptibility to infection, and potential side effects. Localizing 
treatment to the peri-graft area minimizes infection risk and 
side effects by reducing necessary drug concentrations. Here 
we present a strategy for directly conjugating a time-released 
TLR4 antagonist to the islet surface utilizing strain-promoted 
azide-alkyne cycloaddition (SPAAC) “Click” chemistry, and the 
results of this strategy for protecting islets from inflammation. 
TLR4 was chosen as a target since it has previously been im-
plicated in islet graft failure and based on internal experiments 
using the TLR4 antagonist TAK-242, a clinically-tested small 
molecule. 

Methods: To demonstrate the efficiency of modification using 
Click chemistry, islets isolated from male C57BL/6J mice were 
labelled with a fluorescent dye and visualized using fluorescent 
microscopy. Next, to assess islet functional tolerance after con-
jugation with the time-released TLR4 antagonist, a glucose-
stimulated insulin secretion (GSIS) assay was performed and 
Ca2+ signalling was analyzed. Finally, diabetic C57BL/6J mice 
were transplanted with 200 modified (n = 9) or control islets (n 
= 9) under the kidney capsule and blood glucose was monitored 
for 4 weeks followed by an intraperitoneal glucose tolerance 
test (IPGTT) on day 30. 

Results: Islets demonstrated efficient and robust labelling by 
the fluorescent dye using Click chemistry (Figure 1). Results 
from the GSIS showed that at 24 hours post-modification, 
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modified islets had a similar stimulation index (SI) compared 
to control islets (4.75 ± 0.37 and 5.58 ±1.07, respectively. P = 
0.22). At 72 hours, modified and control islets still retained 
similar function (SI of 3.67 ± 1.09 and 3.18 ± 0.12, respectively. 
P = 0.44). Calcium imaging of Fura-2AM-labelled modified and 
control islets also showed similar Ca2+ signaling in response to 
glucose challenge 7 days post-modification. The in-vivo trans-
plant model showed on day 7 post transplant, 8/9 mice receiv-
ing modified islets had achieved normoglycemia (blood glucose 
< 200mg/dL) while only 4/9 control mice were normoglycemic 
(Figure 2 A, B. P < 0.05). By the end of the 4-week monitoring 
period, all 9 mice that received modified islets had achieved 
normoglycemia while 3/9 control mice were normoglycemic (P < 
0.05). Mice receiving modified islets displayed improved glyce-
mic control as evidenced by IPGTT (Figure 2C). 

Conclusions: The results presented here provide novel evi-
dence for the concept of drug-eluting tissue transplantation as 
a viable method for protecting islet grafts after transplanta-
tion. We demonstrate that Click chemistry modification of is-
lets does not detrimentally affect their function, and that modi-
fied islets provide significant protection from TLR4-mediated 
inflammation. 

 

 

YI.3 

PRISM: A Fast, Compact, In-line, High Yield, Human 
Pancreatic Islet Isolation Method  

J. Doppenberg1, M. Engelse1, E. de Koning1  

1Internal Medicine, LUMC, Leiden, the Netherlands 

Background: Islet isolations are technically complex, lengthy, 
expensive, and require a high expertise level from its opera-
tors. A low islet yield and/or poor islet quality that is fre-
quently observed result in a high risk that the isolated islets 
will not be transplanted. 

Methods: A new, closed method of tissue collection, washing, 
buffer change and islet purification termed PRISM (PancReatic 
Islet Separation Method) was developed. Briefly, digested pan-
creatic tissue is pumped (200 ml/min) through a Medtronic Bio-
therm heat exchanger, cooling the tissue to 4°C. Mixed with 
human serum (6 ml/min), the tissue is then continuously con-
centrated and washed in an air cooled 225 ml Latham centrifu-
gation bowl at 1400 RPM, kept at 4°C. After increasing cen-
trifugation speed to 1500 RPM, UW solution is pumped (30 
ml/min) into the bowl while tissue is retained in the bowl. 

Next, the UW solution containing the digested tissue is trans-
ferred from the bowl into a transfusion bag. Two speed con-
trolled Masterflex pumps subsequently mix lopromide 370 mg 
I/ml (density 1.409 g/ml) with the digest (suspended in UW) 
into the bowl until the heaviest tissue has exited the bowl. Mi-
crospheres of a similar size, shape and density as digested pan-
creas tissue, as well as islet depleted tissue (IDP) were used in 
initial testing of the system. Ten human pancreata, not suit-
able for clinical use, were used for islet isolation using PRISM. 
Yield (IEQ), viability (FDA/PI staining) and function (dynamic 
glucose stimulated insulin secretion test, dGSIS) were evalu-
ated after one day of culture. 

Results: Pure fractions of microspheres could be separated in 
isopycnic centrifugation using the bowl. Microspheres could be 
concentrated and retained in the bowl without loss at 1400 
RPM and pump speed at 200 ml/min. IDP could also be re-
tained in this fashion. Merely one procces controller can per-
form PRISM in one flow cabinet. Using this procedure with 
human pancreata resulted in a higher islet yield when com-
pared to historical controls (431,234±292,833 vs. 
285,276±197,392 IEQ, p=0.05). PRISM islets were as func-
tional as historical controls in dGSIS tests (stimulation index 
of 4.5 vs 4.6 and AUC 351.1 vs. 398.7, respectively; p=ns). Islet 
viability was 86%. Isolated islets were of similar diameter and 
shape as historical controls. A dedicated autonomous PRISM 
unit has been built, automating pancreas digestion and all 
PRISM steps, controlled by a touchscreen panel PC. Isolations 
in a cleanroom setting are pending.  

Discussion/Conclusions: PRISM is a novel islet isolation 
technique that represents a significant improvement in islet 
isolation efficiency.  

YI.4 

SiRNA inhibition of tissue factor expression reduces 
liver ischemia after pancreatic islet transplantation in 
rat 

L. Kosinova1, A. Patikova1, D. Jirak2, A. Galisova2, I. Leon-
tovyc1, P. Girman1,3, F. Saudek1,3, J. Kriz1,3  

1Laboratory of Pancreatic Islets, Institute for Clinical and Ex-
perimental Medicine, Prague, Czech Republic. 2Department of 
MR Spectroscopy, Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic. 3Diabetes Center, Institute 
for Clinical and Experimental Medicine, Prague, Czech Repub-
lic. 

Aim of Study: After infusion into the portal vein, transplanted 
pancreatic islets exposed to recipient´s blood trigger the instant 
blood-mediated inflammatory reaction (IBMIR), characterized 
by platelet consumption, activation of the coagulation cascade, 
and complement system. This results in a loss of up to 60% of 
transplanted islets, formation of a thrombus, and local 
ischemic lesions in liver during a short time after transplanta-
tion (Tx). IBMIR is caused by molecules of tissue factor abun-
dantly expressed in islet cells, and culminates about 90 – 120 
min after Tx. On the other hand, tissue factor plays a key role 
in neovascularization which makes it necessary for successful 
engraftment of the islets in the later period. Temporary inhibi-
tion of tissue factor expression using RNA interference could 
reduce the IBMIR, thus improving the engraftment of trans-
planted islets as well as the results of pancreatic islet Tx as a 
therapeutic method. Aim of this study was to create an experi-
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mental model for quantification of non-perfused liver tissue 
using magnetic resonance imaging in vivo, and then employ it 
for determining the extent of ischemic liver tissue after Tx of 
pancreatic islets treated in order to lower the IBMIR level us-
ing RNA interference. 

Methods: Brown Norway rats (~250 g, male) were used as 
both donors and recipients in this study. Pancreatic islets were 
isolated using collagenase digestion followed by separation in 
discontinuous density gradient. After overnight cultivation, 
islets were transfected with anti-tissue factor siRNA (final con-
centration of 200 nmol) using microporation (250 V/30 ms/2 
pulses). Next day, 1000 of native or transfected islets were 
transplanted into the liver of healthy or STZ-diabetic rat with 
ligation of hepatic arteries (a. hepatica propria and a. hepatoe-
sophagica). 2 h after Tx, the extent of liver ischemia was meas-
ured using contrast-enhanced magnetic resonance imaging or 
macroscopically displayed with 200 ul of Patent Blue intravital 
contrast dye. The volume of non-perfused liver tissue was 
quantified based on the magnetic resonance images using the 
digital image analysis with ImageJ software. In order to define 
some scale, we also measured the liver ischemia extent after Tx 
of 100 and 500 non-treated pancreatic islets. Long-term func-
tion of islets was verified by monitoring of glycemia in case of 
diabetic rats. 

Results: Tx of 100 and 1000 non-treated islets leads to the 
ischemia extent of about 5% and 25% of liver tissue, respec-
tively. Transfection of anti-tissue factor siRNA into islet cells 
using microporation reduces the expression of tissue factor on 
the mRNA level down to 25% after 24 h. After Tx of 1000 of 
siRNA transfected islets, the extent of liver ischemia was re-
duced to <10% of liver tissue compared to non-treated control 
indicating lower level of IBMIR. Transfected as well as native 
islets restored normoglycemia in diabetic rats in a long term. 

Conclusions: Ligation of hepatic arteries enables to measure 
the extent of rat liver ischemia after islet Tx using magnetic 
resonance imaging, and to quantify the volume of non-perfused 
liver tissue through the volumetry method, thus providing a 
possibility to evaluate the IBMIR level in vivo. Inhibition of 
tissue factor expression in isolated pancreatic using 
siRNA significantly reduces the level of IBMIR after pancreatic 
islet Tx.  

YI.5 

Human derived pancreatic endoderm cells reversed 
diabetes in mice post-transplantation into a prevascu-
larized subcutaneous site 

A. Pepper1,3, R. Pawlick1, A. Bruni1,3, J. Wink1, Y. Rafiei1, D. 
O'Gorman1, R. Yan-Do2, B. Gala-Lopez1,3, T. Kin1, P. Mac-
Donald2, J. Shapiro1,3  

1Clinical Islet Transplant Program, University of Alberta, Ed-
monton, Canada. 2Department of Pharmacology, University of 
Alberta, Edmonton, Canada. 3Department of Surgery, Univer-
sity of Alberta, Edmonton, Canada. 

Aims of Study: Beta cell replacement therapy is an effective 
means to restore glucose homeostasis in a subset of individuals 
with type 1 diabetes. The scarcity of ‘healthy’ human donor 
pancreata further restricts the broad application of this ther-
apy. ‘Beta-like’ cells derived from human embryonic cells 
(hESC), have been developed in vitro. However, translation to 

clinical investigation, especially immune isolating approaches, 
has been limited by host immune response to foreign material. 
Herein, we examine the efficacy hESC derived pancreatic en-
doderm (PE) cells to differentiate and reverse diabetes post-
transplantation into the prevascularized subcutaneous ‘device-
less’ (DL) site in mice. 

Methods: Subsequent to a month catheter implantation pe-
riod, chemically induced diabetic immune deficient mice were 
transplanted with 10-20µL (0.5-1.0 x 107 cells) of PE cells. Re-
cipient mice were randomly distributed into three transplant 
groups: 1) epididymal fat pad (FP), 2) subcutaneous alone (SC), 
or 3) DL. Post-transplant function was assessed through twice-
weekly non-fasting blood glucose measurements, human C-
peptide secretion and intraperitoneal glucose tolerance testing 
(IPGTT). 

Results: Transplanted PE cells were able to reverse diabetes 
in 33% (2/6) of the recipients in both FP and SC groups, with a 
mean time to euglycemia of 110.5 ± 10.5 and 116.0 ± 19.0 days, 
respectively. In contrast, in the DL group, 100% of the mice 
(22/22) transplanted with PE cells became euglycemic within 
99.8 ± 3.8 days (p<0.01, p<0.01 respectively, log-rank)(Figure 
1A). Glucose homeostasis was abolished upon DL graft excision 
(Figure 1B). Furthermore, only PE-DL transplanted mice dem-
onstrated glucose responsive human C-peptide secretion 
(p<0.01, paired two-tail t-test)(Figure 1C). In response to 
IPGTT, PE-DL mice demonstrated glucose clearance profiles 
similar to non-diabetic controls. Retrieved grafts stained posi-
tive for insulin, glucagon, somatostatin, pancreatic polypeptide 
and ghrelin. 

Conclusions: This advancement mitigates chronic foreign 
body response evoked by biomaterials, utilizes a device- and 
growth factor-free approach, facilitates in vivo differentiation 
of PE cells into functional, glucose-responsive insulin-
producing cells, and restores glycemic control in a reliable and 
effective manner. 

 
 

YI.6 

Transplantation of Bio-Engineered Vascularized Islet 
Organs 

P. Moser1,2, A. Citro1,2,4, K. Rajab1,2, X. Ren1,2, D. Evangelista-
Leite1, J. Charest1, A. Peloso5, L. Piemonti4, H. OTT1,2,3  

1Center for Regenerative Medicine, Massachusetts General 
Hospital, Boston, USA. 2Harvard Medical School, Boston, USA. 
3Department of Surgery, Massachusetts General Hospital, Bos-
ton, USA. 4San Raffaele Diabetes Research Institute, IRCCS 
San Raffaele Scientific Institute, Milan, Italy. 5Department of 
Surgery, University of Pavia, Pavia, Italy. 

Aim of Study: Islet transplantation for the treatment of se-
vere type 1 diabetes is limited by substantial islet loss post-
transplantation due to poor islet engraftment and vascular 
supply. To overcome these limitations, most current efforts fo-
cus on accelerating vascularization and tissue integration in 
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vivo. We developed a novel technology to bio-engineer func-
tional vascularized islet organs (VIOs) ex vivo. 

Methods: We utilized decellularized native rat lung scaffolds 
as the organ platform because of the similarities in the ex-
tracellular matrix composition of pancreas and lung and be-
cause the lung’s architecture enables the formation of multi-
compartment tissue. We delivered rat pancreatic islets and 
human endothelial cells through the airway and human endo-
thelial cells from arterial and venous vascular site into these 
scaffolds. Using a novel two-phase culture media combination, 
which supports islet engraftment, endothelial proliferation 
(phase one) and maturation (phase two), we perfusion-cultured 
VIOs in a custom-built bioreactor over seven days. We assessed 
endocrine function of VIOs in a modified insulin secretion test 
ex vivo and in a peri-transplant intravenous glucose tolerance 
test in diabetic rats. 

Results: Over seven days of ex vivo culture, the newly formed 
vasculature reached nearly complete vascular coverage. Islets 
were morphologically intact and integrated into the bio-
engineered vascularized tissue, forming organ-like spatial or-
ganization. We confirmed functional connectivity of islet de-
rived vasculature with the bio-engineered vascular network 
using a lectin and a microsphere perfusion assay.  When ex-
posed to supra-physiologic arterial glucose levels ex vivo, VIOs 
demonstrated physiologic biphasic insulin release from the 
vein and a significant improvement of insulin release over the 
course of culture (Day 1: 109.16±51.8 pg/islet/min, Day 7: 
408.24±89.83 pg/islet/min; p=0.041). Additionally, VIOs re-
mained functional under repeated glucose challenge. When 
transplanted into the abdomen, and anastomosed to the circu-
lation of diabetic rats, VIOs preserved their morphology under 
arterial perfusion pressure and released significantly more in-
sulin into the systemic circulation compared to intrahepatic 
transplantation of fresh islets (AUC x 105: VIO 2.157±0.226 
ng/ml/60min vs. Intrahepatic 1.549±0.485 ng/ml/60min, 
p=0.038). This led to a significantly greater reduction in blood 
glucose (VIO vs. Intrahepatic: 20 min, p=0.041; 30 min, 
p=0.006, 45 min, p=0.002 and 60 min p=0.033). 

Conclusions: We conclude that ex vivo bio-engineered VIOs 
enable islet engraftment and vascularization prior to trans-
plantation overcoming current limitations in islet transplanta-
tion. Considering the recent progress in stem cell biology this 
platform may be useful in the development of personalized en-
docrine organs. 
 
Parallel Oral Session 5: Pancreas Transplantation – 
Surgical Aspects 

PO5.1 

Superior Long-Term Graft Survival of Pancreas Trans-
plantation Alone Using Portal Venous Drainage versus 
Systemic Venous Drainage: Two Decades of Experience 
at a High-Volume Center in the United States 

J. Scalea1, E. Siskind1, L. Pettinato1, N. Todi1, D. Leeser1, E. 
Schweitzer1, R. Barth1, S. Bartlett1  

1Department of Surgery, University of Maryland, Baltimore, 
Maryland, USA 

Background: Most centers in the United States utilize sys-
temic venous drainage (SVD) for pancreatic allografts. For 

more than 2 decades, our center has used a combination of 
techniques, inclusive of portal venous drainage (PVD). In this 
20 year follow up, we hypothesized that choice of pancreatic 
venous outflow technique would not predict rejection free (RF) 
graft survival. 

Methods: All consecutive pancreas transplant alone opera-
tions between the years of 1993 and 2015 were identified and 
analyzed. The time during which the PTA occurred was strati-
fied into 4 “eras” (1993-2000, 2001-2004, 2005-2010, 2011-
2016). SPSS version 24 was used for statistical analysis. 

Results: We performed 147 PTAs in 137 patients. 50 PTAs 
(34.0%) were performed using SVD, whereas 97 PTAs (66.0%) 
were performed using PVD. Patients who underwent PVD had 
superior RF 1-year graft survivals (78.8%) when compared with 
those who underwent SVD (66.2%; p<0.01; figure 1a-c). Pa-
tients between the ages of 40 and 58 had the best post-
transplant outcomes (p<0.01). Immunosuppressive protocols 
changed throughout the study period, but were not predictive 
of graft survival. In multivariate analysis, PVD, recipient 
age>30, and era were statistically significant predictors of graft 
survival. 

Conclusions: Patients who underwent PVD enjoyed prolonged 
RF graft survivals, when compared with those who underwent 
SVD. Adoption of the PVD technique requires additional train-
ing, but should be considered for patients undergoing PTA. 

 
 

PO5.2 

Portal Endocrine and Gastric Exocrine Drainage Tech-
nique of Pancreas Transplantation: Ten-Year Experi-
ence at a Single Center 

G. Zibari1, S. Ahmadzadeh1, S. Jaganmohan1, N. Singh1, D. 
Dies1, S. Bader1, S. Abdehou2, H. Shokouh- Amiri1  

1John C McDonald Regional Transplant Center, Willis Knigh-
ton Health System, Shreveport, USA. 2Louisiana State Univer-
sity Health Science Center, Louisiana, LA, United States. 

Introduction: Pancreas transplant is one of the curative mo-
dalities available for patients with type -1 Diabetes Mellitus. 
Diagnosis of pancreas rejection with enteric drainage has been 
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problematic. In 2007 our team used a new technique of pan-
creas transplant with gastric exocrine & portal endocrine 
drainage. The aim of this study is to report our ten-year ex-
perience of pancreas transplant with gastric exocrine and por-
tal endocrine drainage technique. 

Methods: This study was an IRB approved and the outcomes 
of all consecutive patients who had undergone pancreas trans-
plantation with portal endocrine and gastric exocrine technique 
at our center were reviewed and analyzed. 

Results: From October 2007 to February 2017, a total of 68 
patients underwent pancreas transplant at our center, 64 of 
them were done with this technique including 55 simultaneous 
kidney pancreas and 9 solitary pancreas transplantation. Me-
dian duration of follow up time was 42 months. One, three and 
five year graft and patient survival rates were 89%, 78%,71% 
and 93%, 89%, 81% respectively. To evaluate pancreas allograft 
dysfunction 77 total endoscopies were performed on 30 patients 
among whom 71 (92%) successfully obtained allograft biopsies 
and no procedure related complications occurred. Eleven acute 
pancreatic rejections as well as seven CMV related duodenitis 
were detected. Four patients had pancreas failure due to rejec-
tion and three patients developed vascular thrombosis of the 
transplanted pancreas leading to allograft pancreatectomy. 
Mean level of serum C-peptide and Hb-A1C in the patients 
with functioning graft at their last follow up visit were 3.00 
and  5.55 ng/ml respectively. 

Conclusions: Gastric exocrine and Portal endocrine technique 
of pancreas transplantation provides an excellent way to moni-
tor for pancreas allograft acute rejections and for CMV donor 
doudenitis via upper endoscopy.  

PO5.3 

Long-term outcomes of pancreas transplant recipients 
with partial venous thrombosis treated conservatively 
with anticoagulation 

J. Harbell1, T. Morgan2, V. Feldstein2, G. Roll1, A. Posselt1, S. 
Kang1, S. Feng1, R. Hirose1, C. Freise1, P. Stock1  

1Department of Surgery, University of California San Fran-
cisco, San Francisco, CA, USA. 2Department of Radiology, Uni-
versity of California San Francisco, San Francisco, CA, USA 

Background: Prophylaxis for graft portal/splenic venous 
thrombosis following pancreas transplant varies between insti-
tutions. Similarly, treatment of venous thrombosis ranges from 
early re-exploration to conservative management with antico-
agulation. We wished to determine the long-term clinical sig-
nificance of non-occlusive thrombus observed on routine imag-
ing. 

Methods: Records of 112 pancreas transplant recipients over a 
five-year period at a single center were reviewed. Venous 
thrombosis was defined as absence of flow or presence of 
thrombus identified in any part of the graft SV on ultrasound. 

Results: Thirty patients (27%) had some degree of thrombus or 
absence of flow in the SV on post-operative ultrasound. Five 
patients had complete thrombosis requiring thrombectomy or 
graft pancreatectomy. Twenty-five patients had partial venous 
thrombosis treated conservatively with anticoagulation. Five of 
those patients received ASA alone, and 4 of those patients had 
documented resolution of thrombus. There was 1 graft loss in 

this group due to chronic rejection, which occurred 6 years af-
ter transplant. Twenty patients received Coumadin until 
documented resolution of thrombus by Doppler ultrasound (1 
week-6 months), or for at least 6 months if there was persistent 
thrombus. Eighteen of those patients had documented resolu-
tion of thrombus. There were no graft losses in this group. All 
patients had at least 4 years of follow-up (IQR 4.4-7.3 years). 

Conclusions: Partial venous thrombosis of the pancreas al-
lograft can be successfully treated with anticoagulation alone, 
and resolves in most cases. Non-occlusive venous thrombosis 
does not appear to have long term affects on graft outcomes. 

PO5.4 

Pancreas Transplantation: Advantages of a retroperito-
neal graft position 

J. Ferrer1, S. Espinoza1, V. Molina1, R. Rull1, M. López-Boado1, 
S. Sánchez1, M. Ricart2, P. Ventura2, J. Fuster1, J. García-
Valdecasas1  

1Hepatobiliopancreatic Surgery and Liver and Pancreas Trans-
plantation Department. ICMDiM. Hospital Clinic. University 
of Barcelona. Barcelona. Spain. 2Renal Transplant Unit. Hospi-
tal Clinic. Barcelona. Spain. 

Background: In the 50 years since the first pancreas trans-
plant was performed at the University of Minnesota in 1966, 
the surgical techniques employed have undergone many modi-
fications. Techniques such as retroperitoneal graft placement 
have further improved the ability to reproduce the physiology 
of the “normal” pancreas. 

Aim: We herein present our experience of a modified technique 
for transplant, with the pancreas placed into a fully retroperi-
toneal position with systemic venous and enteric drainage of 
the graft by duodeno-duodenostomy, in particular, focusing on 
postoperative complications. 

Methods: All pancreas transplantations performed between 
May 2016 and January 2017 were prospectively entered into 
our transplant database and analyzed retrospectively. The ve-
nous anastomosis was performed end-to-side between donor 
portal vein and recipient vena cava.  The arterial supply for the 
pancreatic graft was provided by anastomosis end-to-side be-
tween either the graft superior mesenteric artery or the Y-
graft, (depending on the back-table reconstruction technique 
used) and the recipient common right-iliac artery. For enteric 
drainage, a duodeno-duodenostomy was performed side-to-side 
by means of a hand-sewn, double-layered anastomosis. The co-
lon was returned to its original position, covering the pancreas 
and thus making it a totally retroperitoneal organ. 

Results: The retroperitoneal technique was used to transplant 
10 pancreata. In most instances the pancreas was transplanted 
simultaneously with a kidney procured from the same ca-
daveric donor (n=9). In one case the pancreas was transplanted 
after a kidney transplant from a living donor. The study group 
included 6 men and 4 women of median age of 41 years (36-54) 
and median pre-transplant diabetes type 1 duration of 29.50 
years (19-44). The recipients had a median pre-transplant di-
alysis duration of 12.50 months (0-62). 

Median cold ischemia times of the pancreas were 10.30 hours 
(5.30-12.10). The preservation solution used was Celsior (n=7), 
IGL-1 (n=2), and UW (n=1). 
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No graft was lost due to the location of the graft. In the case of 
one patient, a transplantectomy at 12 hours was needed be-
cause of a graft thrombosis arising from a donor with prolonged 
cardio-respiratory arrest through procurement by an external 
team, and was probably related to ischemic conditions. The 
duodenostomy was closed without complications and no leak-
age or stenosis was encountered. Another procedure was 
aborted (i.e without completing the graft implant) due to an 
intraoperative immediate arterial thrombosis in a patient with 
severe iliac atheromatosis. No graft was lost to portal thrombo-
sis but one partial venous thrombosis was treated by an intra-
venous heparin infusion. A patient diagnosed with a peri-
pancreatic haematoma was successfully treated by conserva-
tive management.  The median hospital stay averaged 13.50 
days (10-27). No primary pancreas non-function occurred in the 
remaining eight patients. 

Conclusions:  Retroperitoneal graft placement appears feasi-
ble and has clear advantages over the intra-peritoneal tech-
nique in that currently exists, that is to say easy access for dis-
section the vascular site; comfortable and easy technical vascu-
lar reconstruction; and a decreased risk of intestinal obstruc-
tion by separation of the small bowel from the pancreas graft. 

PO5.5 

Bladder or enteric drainage for pancreas transplanta-
tion alone? 

R. Smilevska1, S. Mittal1, I. Bellini2, G. Vrakas1, S. Reddy1, R. 
Ploeg1, S. Sinha1, J. Gilbert1, E. Sharples1, P. Friend1  

1Oxford Transplant Centre, Oxford University Hospitals, Ox-
ford, UK. 2Transplant Unit, Hammersmith Hospital, London, 
UK. 

Aims of Study: Outcomes after simultaneous pancreas-kidney 
transplantation (SPK) remain superior to those after pancreas 
transplantation alone (PTA).  Bladder-drainage of exocrine se-
cretions is hypothesised to enable monitoring of PTA function 
and provide early warning of rejection.  To test this hypothesis, 
we have compared the outcomes after the enteric drained (ED) 
and bladder drained (BD) PTA. 

Methods: A prospectively-maintained database of pancreas 
transplant recipients for the period from July 2004 to August 
2016 was analysed.  Groups were compared for demographic 
and transplant variables, and for patient and graft survival 
using Kaplan-Meier and Cox regression analyses. 

Results: 178 PTA were performed: 128 ED and 50 BD, of 
which 58% (74) were PTA, 36% (46) were pancreas after kidney 
transplant (PAK) and 6% (8) were pancreas after simultaneous 
pancreas kidney transplant (PASPK) in the ED cohort, and 
94% (47) PTA, 4% (2) PAK and 2% (1) PASPK in the BD cohort. 
Demographic data for recipients showed no statistical differ-
ence for age (p=0.365), gender (p=0.408) or BMI (p=0.443), nor 
for donor age (p=0.642) and gender (p=0,671). The donor 
BMI (23.4 vs 22.0, p=0.039) and the percentage of DCD do-
nors (29.7% vs 22.0%; p=0.011) were statistically higher for the 
ED group. The cold ischemic time was similar, 662 vs 672 min-
utes (p=0.758). 

There was no significant difference in patient 5-year survival 
(p=0.597). 5-year Kaplan-Meier graft survival was 66.6% in the 
BD and 56.9% in the ED group of patients (p=0.343). After ad-
justment for other demographic variables in a multivariable 

Cox regression analysis, BD was not independently associated 
with a favourable outcome. The number of treated episodes of 
rejection was numerically, but not significantly, higher in the 
BD group (32.3% vs24.3%; p=0.287). BD pancreas recipients 
had a lower pre-transplant creatinine, although there was de-
terioration in mean renal function, this was not statistically 
different. Readmission rates were significantly higher in the 
BD group (66% vs 45%; p=0.01), with mean total length of hos-
pital stay in the first year being more than double (23 vs 10 
days; p=0.002), this included an enteric conversion rate of 46% 
(23 patients). 

Conclusions: There is no statistically significant difference in 
patient and graft survival. Bladder drainage is associated with 
higher complication rate, hospital readmissions and enteric 
conversions. This analysis suggests that increased monitoring 
of exocrine function and treatment of rejection episodes may 
not result in improved graft survival and may have negative 
impact in other respects.  

PO5.6 

Enteric drainage of pancreas transplantation. Clinical 
impact of intra-abdominal complications 

J. Ferrer1, B. Cano-Vargas2, L. Martinez de la Maza1, R. Rull1, 
M. López-Boado1, M. Ricart3, P. Ventura3, E. Esmatjes4, J. 
Fuster1, J. García-Valdecasas1  

1Hepatobiliopancreatic Surgery and Transplantation Depart-
ment., Hospital Clinic, Barcelona, Spain. 2Surgery, Hospital 
General Centro Medico Nacional la Raza, Mexico, Mexico. 
3Renal Transplant Unit, Hospital Clinic, Barcelona, Spain. 
4Diabetes Unit, Hospital Clinic, Barcelona, Spain. 

Aim of Study: To analyze retrospectively the surgical compli-
cations associated with enteric drainage in a single center over 
a period of 15 years. 

Methods: From 2000 to 2015, 333 pancreas transplants were 
performed (SPK: 272, PAK: 23, PA: 3, Retransplantation: 35). 
Venous systemic vascular drainage was performed with porto-
cava anastomosis. Arterial supply for the pancreatic graft was 
performed through the anastomosis of the right iliac primitive 
artery of the recipient with (1) the superior mesenteric artery 
of the graft or (2) the common iliac graft artery, depending on 
the backtable reconstruction technique used. For exocrine se-
cretion, enteric drainage was performed by side-to-side with 
handsewn duodeno-jejunostomy anastomosis. 

Results: Nineteen patients (5.7%) were identified with intesti-
nal complications: intestinal obstruction in 7 patients, paralytic 
ileus in 4 patients, ischemic graft duodenum in 2 patient, de-
hiscence of duodeno-jejunostomy in 2 patients, intestinal fis-
tula without anastomotic dehiscence in 3 patients and anasto-
motic dehiscence in jejunum after transplantectomy in one case 
of retransplantation. According Clavien-Dindo, complications 
were: Grade I: 10.5%, Grade II: 10.5%, Grade IIIb: 57.9% and 
Grade IVa: 21.1%. Fifteen patients required reoperation (lysis 
adhesions (n=7), pancreas trasplantectomy (n=5), primary clo-
sure and intestinal bypass (n=1), simple suture (n=1), intesti-
nal resection and anastomosis (n=1). Vascular thrombosis di-
agnosed by imaging assessment was related with ischemic 
process of enteric drainage on 15.8% of cases (n=3), with a sig-
nificant correlation for graft loss in two of the cases. 

Conclusions: Enteric drainage for exocrine secretion of graft 
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pancreas is a safe and feasible technique with a low rate of 
complications. Vascular thrombosis associated with intestinal 
complications is a risk factor for the viability of pancreatic 
graft, so early detection is important. 

PO5.7 

Evolution of pancreas transplant complexity over 20 
years 

D. Kaufman1, H. Sollinger1, R. Redfield1, J. Odorico1  
1Surgery, University of Wisconsin, Madison, USA 

Introduction: Pancreas transplant (tx) volume in the US has 
been both decreasing and becoming more complex over the past 
decade, due, in part, to a diminishing proportion of donors (D) 
and recipients (R) having optimal characteristics that would 
predict favorable outcomes. Optimal characteristics for pan-
creas tx typically involve the following norms:  organs from 
DBD, local donors, <50 years of age, with BMI <30; txed into 
non-sensitized, Type 1 diabetic recipients, that are <55 yrs old, 
and with BMI <30, receiving a primary tx. Pancreas txs are 
more complex when D/R characteristics fall outside the norms. 

Methods: We examined how the volume and complexity of our 
practice has evolved over the past 20 years taking into consid-
eration the proportion of cases with D/R characteristics that 
fell outside the optimal norms. For each of 1060 pancreas txs 
conducted 1996-2015, we reviewed the aforementioned D/R 
characteristics and tabulated for each recipient a point for each 
D/R characteristic that fell outside the norm.  

Results: We evaluated the change in proportion of txs with 
normative vs. outlier criteria over 20 years according to 5-year 
eras (Table 1). We then analyzed outcomes in the most recent 
era (2011-2015) and calculated 5-year actuarial patient and 
graft survival rates via Kaplan-Meier life table analyses com-
paring cases entirely within (0 points) and outside (≥1 point) 
the norms (Figure 1).  We also tabulated the cumulative extra 
years of diabetes-free life years gained in the group of indi-
viduals with D or R characteristics, or R-alone characteristics, 
falling outside the norm whom arguably would not have re-
ceived a pancreas tx if routinely declined because of unfavor-
able demographics. 

Table 1. Pancreas transplant complexity according to era. The 
table shows that according to the 4 Eras over 20 years our pan-
creas tx activity has decreased while the proportion of txs with 
complex D/R characteristics (≥1 pt) increased from 47% to 75%, 
and of greater complexity (≥2 pts) increased from 14% to 37%. 

ERAN% 0 pts% ≥1 pt% ≥2 pts1:1996-200030553%47%14%2: 
2001-200533348%52%26%3: 2006-201022541%59%22%4: 2011-
201519725%75%37% 

 

Figure 1 illustrates the 5-year actuarial patient and graft actu-
arial survival rates comparing normative (0 pts) versus com-
plex (≥1 pt) cases in Era 4. Patient survival was nearly identi-
cal between the groups (p=0.89, Wilcoxon), while there was a 
statistically significant (p<0.05, Wilcoxon) graft survival ad-
vantage of normative versus complex cases. The cumulative 
extra years of diabetes-free life years gained in the group of 
individuals (n=147) with D or R outlier characteristics falling 
outside the norm was an additional 408 years, and for indi-
viduals (n=84) with just the outlier R characteristics was an 
extra 218 years.  

Conclusions: This single-center data show trends of decreas-
ing pancreas tx over the past 15 years even when more complex 
cases are being performed because of liberalizing D and R 
critera for transplant.  Fortunately, patient survivial rates 
were not compromised, but 5-year pancreas graft functional 
survival rates were diminished.  Nevertheless, if the goal is to 
give more individuals more years of diabetes-free living, this 
can be substantially achieved by considering pancreas trans-
plant when D and/or R characterics fall outside the typical 
norms. 

PO5.8 

Pancreas transplant with duodeno-duodenostomy and 
caval drainage using a diamond patch graft. – A single 
center experience  

J. Ryu1, T. Lee1, Y. Park1, K. Yang1, C. Chu1, J. Lee2, T. Kim3, B. 
Choi1  

1Surgery, PNUYH, Yangsan, Korea. 2Pathology, PNUYH, 
Yangsan, Korea. 3Radiology, PNUYH, Yangsan, Korea. 

The surgical technique used in pancreas transplant is essential 
for patient safety and graft survival, and problems exist with 
conventional strategies. When enteric exocrine drainage is per-
formed, there is no method of immunologic monitoring other 
than direct graft pancreas biopsy. The most common cause of 
early graft failure is graft thrombosis, and adequate preventive 
and treatment strategies are unclear. To overcome these disad-
vantages, we suggest a modified surgical technique. 

Eleven patients underwent pancreas transplant with our modi-
fied technique. The modified surgical techniques are as follows: 
1) graft duodenum was anastomosed with recipient duodenum 
to enable endoscopic immunological monitoring; 2) the inferior 
vena cava was chosen for vascular anastomosis and a diamond 
shaped patch was applied to prevent graft thrombosis. 

No patient mortality or graft failure occurred. One case of par-
tial thrombosis of the graft portal vein occurred, which did not 
affect graft condition and resolved after heparin treatment. All 
patients were cured from diabetes mellitus. There were no 
cases of pancreatic rejection, but two cases of graft duodenal 
rejection occurred, which were adequately treated with steroid 
therapy. 

This modified surgical technique for pancreas transplant 
represents a feasible method for preventing thrombosis and 
allows for direct graft monitoring through endoscopy. 

PO5.9 

Managing Duodenal Segment Leaks With Surgical Re-
pair Is Successful At Pancreas Graft Salvage 
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D. Al-Adra1, I. McGilvray1, N. Goldaracena1, J. Laurence2, G. 
Sapisochin1, A. Norgate1, P. Greig1, S. Jeff3, M. Selzner1, M. 
Cattral1  

1Surgery, University of Toronto, Toronto,Canada. 2Surgery, 
University of Sydney, Sydney,Australia. 3Medicine, University 
of Toronto, Toronto, Canada. 

Aim of Study: Duodenal leak remains a major cause of mor-
bidity and graft loss in pancreas transplant recipients. Our aim 
is to define the role and efficacy of surgical and image-guided 
interventions to salvage enterically-drained grafts with a duo-
denal leak 

Methods: We investigated the incidence, treatment, and out-
come of duodenal leak in 426 pancreas transplantation recipi-
ents from 2000-2015.   

Results: Duodenal leak developed in 33 (7.8%) recipients after 
a median follow-up of 5.3 (range 0.5-15.2) years.  Most leaks 
occurred during the first year (n=22; 67%), and most were lo-
cated near the proximal and distal duodenal staple line.  Graft 
pancreatectomy was performed in 8 patients as primary ther-
apy because of unfavorable local and/or systemic conditions.  
Salvage was attempted in 25 patients using percutaneous 
drainage (n=4), surgical drainage (n=4) or surgical repair 
(n=17).    Percutaneous or surgical drainage failed to control 
the leak in 7 of these 8 patients, and all 7 ultimately required 
graft pancreatectomy for persistent leak and sepsis.  Surgical 
repair salvaged 14 grafts, and 13 grafts continue to function 
after a median follow-up of 2.9 (range 1.1- 6.3) years after re-
pair.  

Conclusions: Our study shows that in selected patients a 
duodenal leak can be repaired successfully and safely in enteri-
cally-drained grafts. 

PO5.10 

Pancreas transplantation with Isolated Splenic Artery 
Supply 

A. Pinchuk1, Y. Anisimov1, R. Storozhev1, A. Balkarov1, I. 
Dmitriev1, R. Muslimov1  

1Kidney and pancreas transplantation department, Skli-
fosovsky SRI for Emergency Medicine, Moscow, Russian Fed-
eration 

Introduction: The critical deficiency of donor organs as a re-
sult of both strict criteria for potential donor selection and 
anatomic features of pancreas transplant blood supply limits 
the widespread application of pancreas transplantation. Dur-
ing the multi-organ grafts removal we have quite often to sacri-
fice the superior mesenteric artery (SMA) in favor of additional 
hepatic artery. In such cases the implied critical pancreas graft 
ischemia significantly limits its implementation. The evalua-
tion of isolated splenic artery supply (ISAS) sufficiency of the 
pancreas graft had defined the purpose of this study. 

Materials and Methods: From January 2008 to November 
2015, 49 patients had undergone pancreas transplantation: 25 
women and 24 men. The middle age was 35.4±6 years. 18 
(36.7%) patients underwent simultaneous pancreas-kidney 
transplantation (SPKT) with intra-abdominal localization of 
pancreas allograft and the formation of the duodenojejunal an-
astomosis (DJA) for exocrine drainage, 30 (61.2%) patients - 

retroperitoneal SPKT with the formation of interduodenal an-
astomosis (IDA), 1 (2.1%) patient – pancreas after kidney 
(PAK) transplantation with intra-abdominal localization of 
pancreas allograft with the formation of the DJA. In 46 (93.9%) 
cases we performed Y-graft arterial reconstruction, in 7 cases 
(15,2%) of which the total thrombosis of the SMA developed in 
the postoperative period. In 3 (6.1%) cases we performed pan-
creas transplantation with ISAS as a result of the SMA cutting 
off during organs’ explantation. 

Results: In 10 patients with pancreas transplant’s ISAS we 
didn’t observe any pancreatic head necrosis and/or ischemic 
graft’s duodenum necrosis. Furthermore, there were no signifi-
cant differences in the studied and controlled groups pancreas 
graft’s function: glycose – 4,3 vs 4,7 mmol/l, alpha amylase – 88 
vs 84 U/l (p=0,8), pancreatic amylase – 55 vs 43 U/l (p=0.8), 
lipase – 49 vs 32  U/l (p=0,7), HbA1c 5,4 vs 5,4 % (p=0,27), in-
tact insulin – 15,2 vs 11,3 mcIU/ml (p=0,84), C-peptide 2,6 vs 
1,7 ng/ml (p=0,052). In addition, statistically-significant differ-
ences in grafts’ blood supply according to CT perfusion haven’t 
been detected. 

Conclusions: Pancreas transplantation with ISAS is reason-
able due to well-developed intraorgan arterial collaterals be-
tween splenic and superior mesenteric arteries systems. Pres-
ervation solution stream appearance through the SMA stump 
while flushing through the splenic artery during back-table 
procedure, in spite of risk of graft overflushing, can show the 
possibility of ISAS transplantation. The viability of the surgical 
technique with ISAS will allow to expand the criteria for pan-
creas explantation and increase the number of transplanta-
tions. 

PO5.11 

The True Transfusion Requirement after Pancreas 
Transplantation: Counseling the Jehovah’s Witness (JW) 
Patient Prior to Surgery 

J. Scalea1, M. Jordan1, E. Schweitzer1, S. Bartlett1, R. Barth1  

1Department of Surgery, University of Maryland, Baltimore, 
USA 

Background: Pancreas transplantation (Ptx) can be associ-
ated with significant blood loss. Our group does not consider 
JW status an absolute contraindication to pancreas transplan-
tation. In order to determine intelligently the appropriateness 
of pancreas transplantation in this challenging population, and 
given the paucity of published data on the subject, we sought to 
determine to the true rate of transfusion after pancreas trans-
plantation. 

Methods: All consecutive pancreas transplants, inclusive of 
both solitary pancreas transplantation (SP), and simultaneous 
pancreas-kidney (SPK) at our institution since 2012 were con-
sidered. Patient demographics and blood transfusion require-
ments were determined and analyzed for 0-7 days and 0-30 
days after transplantation.  

Results: We identified 79 patients who underwent SP or SPK 
at our institution during the study period. Transfusion was re-
quired for 55 patients (69.6%) in days 0-7 and for 57 patients 
(72.2%) in days 0-30. For all 79 patients, the mean number of 
packed red blood cells (PRBCs) transfused was 2.3 units and 
3.1 units for days 0-7 and 0-30, respectively. When PRBC 
transfusion did occur, the mean transfusion rate was 3.1 units 
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and 4.2 units of PRBCs for days 0-7 and 0-30, respectively. For 
days 0-7, 26 patients (32.9%) required PRBC transfusion of 
more than 2 units, but only 8 patients (10.1%) required more 
than 4 units. Five patients (6.3%) required more than 8 units of 
PRBCs. Additionally, the maximum PRBC transfusion was 11 
(n=1) units and 21 units (n=1) for days 0-7 and 0-30, respec-
tively.  For non-PRBC related transfusions, 18 patients (22.7%) 
required transfusion between days 0-7 and 21 patients (26.6%) 
for days 0-30. When non-RBC transfusion occurred, such as 
plasma and platelets, the mean rate of transfusion for all pa-
tients was 3.5 units and 3.7 units for days 0-7 and 0-30, respec-
tively.   

Conclusions: Transfusion of PRBCs occurred in nearly three-
quarters of our patients following Ptx, but 90% of patients re-
ceived 4 units (or less). There is a 6.3% chance that patients 
require more than 8 units of PRBC. Accordingly, in order to 
avoid transfusion and maintain a hemoglobin above 7 gm/dL, 
patients should have a preoperative hemoglobin at or above 13 
gm/dL. These data should be considered in detail prior to em-
barking on pancreas transplantation in the JW population.  

PO5.12 

Robotic pancreas transplantation: preliminary results 

M. Spaggiari1, I. Tzvetanov1, C. Yeh2, J. Oberholzer1 

1Surgery, University of Illinois at Chicago, Chicago, USA.  
2China Medical University Hospital, China Medical University, 
Taichung, Taiwan. 
 
Aim/Introduction: The percentage of obese diabetic patients 
with end stage renal disease (ESRD) awaiting a simultaneous 
pancreas-kidney (SPK) transplantation has increased. Pan-
creas transplantation in obese recipients is associated with a 
higher incidence of surgical complications, mainly related to 
the invasiveness of the procedure. 
 
Material and methods: Herein, we report the results of the 
series of laparoscopic, robotic-assisted pancreas transplanta-
tion. 
 
Results: From October 2015 to October 2016, five patients un-
derwent laparoscopic, robotic-assisted pancreas transplanta-
tion at the University of Illinois. [Table 1] reports details of the 
operation and outcome. After a median follow up of x months 
all patients are well with excellent graft function and glycemic 
control. 
 
Conclusion: Minimally invasive SPK transplantation is a 
novel approach minimizing access related trauma and poten-
tially widens access to transplantation for obese patients with 
ESRD secondary to insulin dependent diabetes.   
 

Table 1. 

Case Nr 1 2 3 4 5 
BMI kg/m2 43.9 30.1 27.8 34.8 31.6 
Type of 
Transplant 

PAK SPK PTA SPK SPK 

Drainage Bladder Bowel Bowel Bladder Bladder 
EBL (ml) 200 150 150 150 200 
Operative 
Time (hr) 

5.18 8.24 4.43 8.14 9.27 

CIT (hr) 7 8.32 (panc); 17.39 10.45 6.50 

13.20 (kid-
ney) 

(panc); 
14.37 (kid-
ney) 

(panc); 
11.8 
(kidney) 

WIT (min) 45 min 52 min 
(panc); 31 
min (kid-
ney) 

42 min 40 min 
(panc); 32 
min (kid-
ney) 

36min 
(panc); 
40min 
(kidney) 

LOS (Days) 8 10 6 9 6 
sCr (mg/dl) 2.2 1.7 1.1 1.7 1.6 
HbA1c at F-
U (%) 

4.8 5 6.1 5.4 5.7 

Length of F-
U 

15 
months

10 months 5 
months 

5 months 3 months

 
Parallel Oral Session 6: Islet Isolation, Culture and Pre-
conditioning 1 

PO6.1 

Pancreatic Extracellular Matrix Improves Human Islet 
Function In Vitro 

Y. Shindo1, R. Pouillot2, P. Link2, R. Heise2, M. Levy1,3, M. 
Kanak1  

1Department of Surgery, Virginia Commonwealth University, 
Richmond, USA. 2Department of Biomedical Engineering, Vir-
ginia Commonwealth University, Richmond, USA. 3Hume-Lee 
Transplant Center, VCU Health System, Richmond, USA. 

Aim of Study: Islet transplantation is a thriving therapy for 
patients with Chronic Pancreatitis and Type-1 Diabetes. How-
ever, islets which are clinically transplanted into the portal 
vein are subjected to inflammatory insults in the early post-
transplant period which is followed by long term islet dysfunc-
tion. Within the pancreas, the islets are surrounded by Ex-
tracellular Matrix (ECM) proteins and interaction of islets with 
ECM has been shown to regulate essential function. Isolation 
of islets results in cleavage of islet-ECM network that may play 
an important role in islet survival, proliferation, and insulin 
secretion. The purpose of this study is to evaluate the role of 
pancreas derived ECM on islet function and viability.  

Methods: Pancreas obtained from cadaveric donors for re-
search purpose was used to isolate islets and ECM. Pancreas 
was perfused with collagenase enzyme blend type I/II and di-
gested using Ricordi’s modified protocol. Islets were purified 
from the exocrine tissue using density gradient centrifugation 
by COBE 2991 cell processor. Remnant pancreas connective 
tissue was harvested before and after complete digestion as 
Intact and Processed ECM material respectively. Unlike proc-
essed ECM, intact ECM did not undergo mechanical digestion 
in Ricordi Chamber, other processing were same for both ECM 
material. Decellularized pancreas tissue was further digested 
with pepsin, lyophilized and milled into powder. The powdered 
ECM was reconstituted in buffer solution. We co-cultured hu-
man islets with intact or processed ECM (1, 10, or 100 ug/ml, 
respectively) for 48hrs. Islets were then tested for viability and 
glucose stimulated insulin releasing function (represented by 
the stimulation index). The stimulation index was calculated 
by dividing the insulin concentration in the high glucose solu-
tion (16.7 mM) by that in the low glucose solution (1.67 mM). 
Viability was determined by staining the islets with trypan 
blue and percentage viability was visually determined for n=10 
islets/group.  
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Results: Co-culture of islets with ECM had no significant ef-
fect on the viability of islets at the concentrations tested. A sig-
nificant difference in stimulation index was found between the 
control and Processed ECM at concentration of 1 ug/ml (2.9±0.3 
vs. 4.3 ±0.4; p < 0.05). Intact ECM also had improved insulin 
secretion upto 10ug/ml compared to control but statistical sig-
nificance was not achieved.  

Conclusions: Co-culture of islets with pancreatic ECM did not 
affect the viability, however there was a significant increase in 
the insulin release in response to glucose. ECM from pancreas 
has the potential to be used as material for encapsulation of 
islets before transplantation. 

 

PO6.2 

Development of a purpose-designed system for studying 
real-time digestion of the pancreatic matrix 

D. Shen1, P. Bateman2, T. Griffiths1, H. Ye1, Z. Cui1, P. John-
son2  

1Institute of Biomedical Engineering, Department of Engineer-
ing Science, University of Oxford, Oxford, UK. 2Islet Trans-
plant Research Group, Nuffield Department of Surgical Sci-
ences, University of Oxford, Oxford, UK. 

Objectives: Human islet isolation remains a variable process, 
with sub-optimal islet yields still frequently obtained, even in 
experienced centres. Optimisation of islet isolation requires a 
detailed understanding of pancreas digestion in the full range 
of donor types. Detailed studies of enzymatic digestion of indi-
vidual proteins within the pancreatic matrix at the islet-
exocrine interface are required. To date such studies have been 
based on fixed pancreas tissue. However, we have developed a 
specifically-designed perfusion chamber for observing ‘real-
time’ enzymatic digestion of the peri-islet extracellular matrix 
(ECM), enabling the time-dependent characteristics of diges-
tion of specific ECM proteins to be studied. 

Methods: Perfusion reaction chambers were prepared from 
liquid polydimethylsiloxane poured into a mould and solidified 
in an oven at 60°C for 2 hours. Pancreatic tissue samples were 
taken from cadaveric organ donors with full consent and ethi-
cal approval from cadaveric donors, (n=12). They were cryosec-
tioned (10-15µm) onto microscope slides and double-stained for 
insulin and specific ECM proteins and then placed in the 
chambers. An inverted microscope with a temperature control 
chamber was used to achieve real-time observation. Tempera-
ture-controlled HBSS perfusion buffer was continuously circu-

lated for 20min with enzymes (Serva Collagenase NB1 
(6.766U/ml) and/or Neutral Protease (NP, 0.143U/ml or 
0.286U/ml)) added when steady state was full achieved (no en-
zyme addition as control)) to observe mechanical impacts of 
perfusion and real-time digestion of peri-islet ECM with differ-
ent enzyme dosage conditions. Images were taken every 15s 
and the quantity of protein left surrounding the islet was de-
termined with Fiji. 

Results: Our proof of concept study has demonstrated that 
temperature-controlled enzyme digestion can be observed using 
a purpose-designed bio-reactor. Differences in ECM protein 
loss was observed at different temperatures with development 
of specific protein digestion curves. Digestion of collagen VI 
was faster than collagen IV during the first 10min of digestion. 

It was also found that although overall digestion started al-
most immediately after enzyme addition, the reduction of spe-
cific peri-islet ECM proteins followed a delayed time-course. 
Increasing concentrations of NP influenced matrix digestion 
significantly. Digestion with collagenase alone was the fastest 
when compared with digestion with NP alone or with both en-
zymes combined, while the extent of digestion was not signifi-
cantly different from each other at the endpoint. 

Conclusions: The bioreactor was successful for observing 
‘real-time’ digestion process. This purpose-built system is, to 
our knowledge, the first to enable the time-course of the diges-
tion of pancreatic peri-islet ECM proteins to be studied. This 
‘proof of concept’ study revealed a time lag between the start of 
digestion and the disappearance of proteins following an initial 
enzyme-binding stage. It also suggested that collagenase alone 
resulted in a greater rate of uncontrolled digestion compared 
with a combination collagenase and neutral protease, suggest-
ing a controlling effect of neutral protease. This method will 
enable detailed studies of ‘real-time’ pancreas digestion, that in 
turn should lead to the design of targeted digestion methods for 
different pancreas sub-types, resulting in optimised human 
islet isolation and consistently better islet yields. 

PO6.3 

Donor age-related differences in the quantity and di-
gestibility of key extracellular matrix proteins does not 
explain increased islet isolation success from older do-
nors 

R. Spiers1, S. Cross1, H. Brown1, P. Johnson1  

1Islet Transplant Research Group, Nuffield Department of Sur-
gical Sciences, OCDEM, University of Oxford, UK 

Aim of Study: Although it is well established that the success 
of human islet isolation is improved with an increasing donor 
age, this has not been explained at the molecular level. It can 
be hypothesised that donor age affects the composition of the 
extracellular matrix (ECM) at the islet-exocrine interface, 
thereby influencing the breakdown of this structure during 
pancreas digestion and islet isolation. Characterising potential 
age-related changes in the ECM may enhance isolation out-
come by directing the development of novel enzyme blends tai-
lored to specific pancreatic substrates. Here we aim to deter-
mine whether donor age influences the quantity of key ECM 
proteins within the native pancreas and their breakdown dur-
ing pancreas digestion with different components of clinical 
enzyme blends. 
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Methods: With appropriate consent and ethical approval, 
0.5cm3 pancreatic biopsies were obtained from younger 
(≤35yrs) and older (≥45yrs) donors, received for clinical islet 
isolation (n=9 each group, all donors BMI≤34, CIT≤8.5 hours). 
The amount of collagen IV, collagen VI and laminin-511 pre-
sent in native pancreatic homogenates was quantified by 
ELISA. An established glass slide-based digestion assay was 
used to assess the effect of donor age on the breakdown of these 
ECM proteins. Briefly, pancreatic biopsies were cryosectioned 
and incubated with HBSS (Control), 7.2 U/ml Serva Colla-
genase NB1 (Collagenase) alone, 0.14 U/ml Neutral Protease 
(NP) alone, or the two enzymes in combination for 5 minutes at 
37°C. Peri-islet ECM loss was detected by double immunofluo-
rescent labelling for insulin and either collagen IV, collagen VI 
or laminin-511. Images were semi-quantified morphometrically 
using a purpose built macro within ImageJ, to determine the 
extent of protein loss from the control. Mixed linear modelling 
was used to determine the significance of each treatment on 
protein loss, as well as the effect of donor age. 

Results: There was no significant difference in the quantity of 
native pancreatic collagen IV, collagen VI or laminin-511, 
measured in the young and old donor groups. 

Significant digestion of laminin-511 was seen with NP, but not 
collagenase treatment, with the amount of digestion signifi-
cantly higher in the older donor group (p<0.05). In the younger 
donor group treatment with either enzyme independently did 
not result in loss of collagen IV, whereas in the older donor 
group significant digestion was achieved. Independent compo-
nent digestion was therefore significantly more successful in 
the older group (p<0.05 and p<0.001 for collagenase and NP 
respectively). Collagen VI was not significantly digested by col-
lagenase alone in either donor group. NP mediated digestion 
was significant in both groups, and was not significantly differ-
ent between the two donor groups. Importantly, although donor 
age related variations existed when utilising individual enzyme 
components, when combined to mimic the preferred composi-
tion utilised clinically, no significant donor age related 
differences were detected with any of the three investigated 
proteins. 

Conclusions: The clinical observation that islet isolation is 
more successful from older donors is not explained by differ-
ences in the quantity of collagens IV and VI and laminin-511 in 
the islet-exocrine interface, nor their digestion when using a 
standard clinical enzyme blend. 

PO6.4 

Beneficial effect of recombinant collagenases class I 
(rC1) and class II (rC2) on human islet function: Efficacy 
of low dose enzymes on pancreas digestion and yield 

G. Loganathan1, S. Venugopal2, A. Breite3, W. Tucker1, S. Na-
rayanan1, M. Hughes1, S. Williams1, F. Dwulet3, R. McCarthy3, 

B. Appakalai1  

1Clinical islet laboratory, Cardiovascular Innovation Institute, 
Dept. of Surgery, University of Louisville, Louisville, USA. 
2School of Biosciences and Technology, VIT University, Vellore, 
India. 3VitaCyte LLC, 1102 Indiana Avenue , Indianapolis, 
USA. 

Background: In our recent study, we successfully manufac-
tured recombinant class I (rC1), class II (rC2) collagenases, and 
tested the islet isolation efficacy utilizing 16 human pancre-
ases.  Varying amounts of rC1 and rC2, in combination with 
BP-protease, were tested using a statistically designed experi-
ment (DOE) in a split-pancreas model.  In the present study, 
we assessed the effect of low dose rC1 and rC2 collagenases at 
doses of 100,000 CDA Unit, 12 Wunsch Unit/g tissue, in combi-
nation with 23,400 NP U of BP-protease/g (recombinant colla-
genase enzyme blend, RCEB) tissue to isolate islets from whole 
human research pancreases and compared the results with 
natural collagenase enzyme blend (NCEB). We specifically as-
sessed the islet functional quality after using the low dose en-
zymes. 

Methods: Human islets were isolated according to our stan-
dard clinical islet isolation protocol using seven deceased do-
nors. A low dose enzyme mixture (rC1, rC2, and BP- Protease) 
was used and pancreas digestion profiles were carefully moni-
tored and compared to isolations performed with traditional 
enzyme formulations. Islet functional ability was monitored by 
basal, dynamic insulin secretion, transplantation in nude 
mouse model, and by scanning electron microscopy (SEM, islet 
integrity assessment). 

Results: The digestion profiles, including the digestion times 
and islet yield obtained using recombinant collagenase were 
similar to those using natural purified collagenase although we 
used enzyme target activities that were only 50-60% those of a 
traditional formulation. The mean islet yield (IEQ/gram pan-
creas) at pre- and post-purification was 6196±757 IEQ/g and 
5535±830 IEQ/g and the islet viability was of 90 ±2.6%. Islets 
cultured after isolation with RCEB exhibited higher basal insu-
lin release into the culture medium when compared to NCEB 
isolated islets. In both static and dynamic insulin secretory as-
says, RCEB isolated islets released high insulin when com-
pared to NCEB isolated islets. SEM images reveals the better 
islet morphology in low dose compare to high enzyme dose.  
Significant difference in glucose clearance rate was observed 
after transplantation. 

Conclusions: A lower dose recombinant collagenase in combi-
nation with BP-protease was successfully used to recover 
>5000 IEQ/g. Our study results from SEM, basal, static and 
dynamic insulin secretory capacity, and nude mouse bioassay 
data further confirms that islet isolated using low dose recom-
binant enzyme retains better viability, islet morphology, and 
insulin secretion. 
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PO6.5 

Quantifying the detrimental effects of different neutral 
proteases on human islet integrity 

H. Brandhorst1,2, P. Johnson1, O. Korsgren2, D. Brandhorst1,2  
1Nuffield Department of Surgical Sciences, University of Ox-
ford, Oxford, UK. 2Department of Immunology, Genetics and 
Pathology, University of Uppsala, Uppsala, Sweden. 

Aim of Study: The aim of enzymatic pancreas digestion is to 
ensure maximal liberation of morphologically intact islets from 
the surrounding acinar tissue. This requires the synergistic 
interaction between collagenase class I, class II and a supple-
mentary neutral protease extracted from Clostridium histolyti-
cum (Neutral Protease, NP) or Bacillus thermoproteolyticus 
rokko (Thermolysin, TL) to degrade different collagen struc-
tures during pancreas digestion. Recently, it has also been 
shown that the tryptic-like activities from Clostridium histo-
lyticum (Clostripain, CP) may also contribute to efficient islet 
release from the human pancreas. The aim of the present study 
was to evaluate the impact of different activities of NP, TL and 
CP on the integrity of human islets in a prospective approach. 
To minimise the influence of donor-related and enzyme batch-
dependent variables on the outcome of the experiments, we in-
vestigated the effect of different supplementary proteases on 
already isolated and pre-cultured islets. 

Methods: Human islets were isolated and purified using stan-
dard techniques from donor pancreases retrieved after appro-
priate consent and ethical approval. Purified islets were pre-
cultured for three to four days at 37ºC to ensure that prepara-
tions were cleared of pre-damaged islets and only integral is-
lets subjected to 90 min of incubation at 37ºC in HBSS supple-
mented with NP, TL or CP. The protease concentrations were 
calculated for a collagenase-perfused pancreas of 100 gram 
trimmed weight utilizing either 120 DMC-U of NP, 70,000 
units of TL or 200 BAEE-U of CP (1x). These activities were 
then increased both 5x and 10x. After subsequent 24 h-culture 
in enzyme-free culture medium islet yield, fragmentation, vi-
ability, mitochondrial activity, intracellular insulin content, 
and DNA release were assessed and normalised to sham-
treated control islets. 

Results: Compared with controls and CP, islet yield was sig-
nificantly reduced by using the 5x activity of NP and TL, induc-
ing also fragmentation and DNA release. Viability significantly 
decreased not until adding the 1x activity of NP, 5x activity of 
TL or 10x activity of CP. While mitochondrial function was sig-
nificantly lowered by 1x NP and 5x TL, CP did not affect mito-
chondria at any concentration. NP- and TL-incubated islets 
significantly lost intracellular insulin already at 1x activity 
whilst the 10x activity of CP had to be added to observe a simi-
lar effect. 
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Conclusions: NP and TL have a similar toxic potency regard-
ing islet survival, viability and integrity. The adverse effects 
were observed at concentrations that are within the range of 
commonly used protease activities. CP can also induce detri-
mental effects on islets, but the toxic threshold appears to be 
generally higher compared to NP and TL. CP may serve as 
supplementary protease to minimise NP or TL activity needed 
for efficient pancreas digestion. 

PO6.6 

Development of a novel efficient cocktail of neutral pro-
teases for isolating pancreatic islets 

M. Goto1,2, Y. Yamagata3, K. Murayama4, K. Watanabe5, H. 
Maeda3, T. Imura1, A. Inagaki1, Y. Igarashi1, S. Miyagi2, S. Sa-
tomi2  
1Division of Transplantation and Regenerative Medicine, To-
hoku University School of Medicine, Sendai, Japan. 2Division of 
Advanced Surgical Science and Technology, Tohoku University 
School of Medicine, Sendai, Japan. 3Department of Applied Bio-
logical Chemistry, Graduate School of Agriculture, Tokyo Uni-
versity of Agriculture and Technol, Tokyo, Japan. 4Division of 
Biomedical Measurements and Diagnostics, Graduate School of 
Biomedical Engineering, Tohoku University, Sendai, Japan. 
5New Industry Creation Hatchery Center, Tohoku University, 
Sendai, Japan. 

Aims of Study: We have thus far tried to develop recombinant 
type-highly safe and efficient enzymes for pancreatic islet iso-
lation. The current enzymes used for islet isolation are mainly 
comprised of collagenases and neutral proteases. Regarding the 
collagenases, we have already completed two subtypes of re-
combinant collagenases in order to overcome lot-to-lot varia-
tion, contamination of animal components, and fixed ratio of 
collagenase subtypes. Concerning the neutral proteases, ther-
molysin (TL) derived from Bacillus thermoproteolyticus is cur-
rently regarded as one of the gold standards. However, we 
speculated that neutral protease (ChNP) derived from Clostrid-
ium histolyticum (Ch) could be biologically superior to TL on 
the efficiency of islet isolation since collagenase is produced by 
Ch. Furthermore, we also focused on clostripain (CP) since CP 
is one of the main Ch originated proteases which possess high 
tryptic-like activity, a key marker for screening efficient lots of 
enzymes. According to above considerations, we have investi-
gated and reported that ChNP and CP have strong synergistic 
effects on isolation efficiency by using bench-scaled neutral 
proteases (Transplantation 2015). In the present study, we ex-
amined whether the above synergistic effects could be observed 
by introducing large-scaled neutral proteases produced in clini-
cally relevant procedures. 

Methods: ChNP and CP used in this study were highly puri-
fied recombinant type enzymes, and they were produced using 
clinically relevant procedures in our collaborative company. In 
all the groups (n=5, respectively), the same amount of colla-
genases was used. The three groups (TL, ChNP, and 
ChNP+CP) were constructed and rat islet isolation was per-
formed. The efficiency of each enzyme was evaluated by islet 
yield. The function of the isolated islets in each group was 
evaluated by ADP/ATP ratio, ATP/DNA, Insulin/DNA, FDA/PI 
staining, and the static glucose stimulation test. An in vitro 
trypsinogen activation assay for each enzyme component was 
also performed. 

Results: Regarding the comparison between ChNP and TL, 
the islet yield of the ChNP group was considerably lower than 

that of the TL group (649±94 vs 1,008±63). However, the islet 
yield of the ChNP+CP group was significantly higher than that 
of the TL group (1,925±164 vs 1,008±63, P<0.05). Over-
digestion was not seen even in the ChNP+CP group. The islet 
function in both groups was comparable. Of particular interest, 
trypsinogen activation was clearly observed by TL, but not by 
ChNP, suggesting that ChNP could be rather safe and harm-
less to the isolated islets compared with the TL. 

Conclusions: The present study demonstrates again that CP 
has a strong synergistic effect with ChNP, but not with TL. 
Therefore, ChNP and CP, in combination with collagenase de-
rived from the same bacteria, could potentially be a promising 
strategy to effectively raise the isolation efficiency without af-
fecting the islet quality.  

PO6.7 

Serva NB1 versus Vitacyte Collagenase: Comparable 
Human Islet Isolation Outcomes using DCD donor pan-
creas in China 

Y. Liu1, P. Sun1, J. Zou1, G. Wang1, T. Liu1, L. Wang1, S. Wang1  

1Transplant center, Tianjin First Center Hospital;2Tianjin, 
Tianjin, China 

Objective: This study was designed to retrospectively compare 
the effect of Serva NB1 collagenase between Vitacyte colla-
genase on islet isolation of DCD pancreas in China.  

Methods: All the human pancreases were obtained from DCD 
donators at Tianjin First Center Hospital in China. For islet 
isolation procedure, the pancreas was trimmed and distended 
with Serva NB1 collagenase (Serva NB1, n=12) and Vitacyte 
collagenase (Vitacyte, n=5) and digested using a modified Rico-
rdi semi-automatic method, the digested tissues were then col-
lected and washed followed by the continuous density purifica-
tion using the UIC-UB gradient in a Cobe 2991 cell separator. 
The evaluation of the islets quantity and quality was deter-
mined by digestion efficacy, islet yields, purity, viability and 
glucose-stimulated insulin release.  

Results: Islet yields were similar between groups (ServaNB1: 
438579.8±221132.8IEQ vs. Vitacyte: 442941.5±335943.4IEq, 
p>0.05). No significant purity differences were observed for 
fractions with purities greater than 75%. Viability was similar 
between the two groups (Serva NB1: 92.0%±5.02% vs. Vitacyte: 
90.8%±3.22%, p>0.05) with comparable GSI (Serva NB1: 
2.29±1.21 vs. Vitacyte: 1.93±0.72, p>0.05). However, we were 
intrigued to find that the digestion time in the Vitacyte group 
was significantly less than that in the Serva NB1 group 
(7.08±0.72min vs. 11.67±3.42min, p<0.05). The impact of cold 
ischemia and age on the isolation outcome in the Serva NB1 
group was comparable to the Vitacyte group.  

Conclusions: Conclusively, Both Serva NB1 collagenase and 
Vitacyte collagenase can used for the islet isolation with Com-
parable outcomes from DCD pancreas in China. 

PO6.8 

Multicentre testing of animal tissue-free collagenase AF-
1 for clinical human islet isolation 

D. Brandhorst1, G. Parnaud2, A. Friberg3, V. Lavallard2, S. 
Demuylder-Mischler2, S. Hughes1, J. Saphörster4, M. Kurfürst4, 
O. Korsgren3, T. Berney2  
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1Nuffield Department of Surgical Sciences, University of Ox-
ford, Oxford, UK. 2Department of Visceral Surgery, University 
Hospital of Geneva, Geneva, Switzerland. 3Department of Im-
munology, Genetics and Pathology, University of Uppsala, 
Uppsala, Sweden. 4SERVA Electrophoresis GmbH, Uetersen, 
Germany. 

Aim of Study: GMP-graded animal-free (AF) SERVA Colla-
genase AF-1 and Neutral Protease (NP) AF have recently be-
come available for human islet isolation. This report describes 
the initial experiences of 3 different islet transplant centres. 

Methods: Human pancreases were retrieved with appropriate 
consent and ethical approval from 34 organ donors (age: 
51.4±1.9 yr, male:female: 18:16, BMI: 25.3±0.7). After arrival 
in the isolation facilities (cold ischaemia: 7.25±0.32 hours) the 
dissected pancreases (trimmed weight: 102.7±5.0 g) were di-
gested using one vial of 6 different lots of Collagenase AF-1 
(2000-2583 PZ-U/vial) supplemented with 4 different lots of NP 
AF in a range of 50-160 DMC-U per pancreas. Isolation, cul-
ture and quality assessment were performed using standard 
techniques as previously described. All data are presented as 
mean ± SEM. 

Results: The variability of pancreas weight (47-164 g) was as-
sociated with a wide range of collagenase and NP activities, 
ranging from 12.7-46.6 PZ-U/g (26.0±1.5 PZ-U/g) and 0.4-3.0 
DMC-U/g (1.5±0.1 U/g), respectively. Recirculation time re-
quired for islet release was 21.5±0.9 min (13-41 min). Undi-
gested tissue after digestion ranged from 1-32 g corresponding 
to a percentage of digested tissue of 85.9±1.3%. Post-
purification islet yield was 296,490±33,620 IE (27,830-823,130 
IE) equivalent to 3270±450 IE/g (220-10,620 IE/g) with a purity 
of 55.9±3.2% (21-86%). 

Quality assessment performed after 2-4 days of culture demon-
strated viability of 88.1±1.5% (75-95%) and an insulin content 
per islet of 10.3±2.2 ng (1.6-30.4 ng). Insulin release increased 
from 0.112±0.019 to 0.185±0.027 ng/islet/hrs (P<0.001) after 
switching from low (1.0-2.8 mM) to high (16.7-20 mM) glucose 
concentration, which is equivalent to a stimulation index of 
3.7±0.7 (0.7-12.7). 

Nineteen out of 34 preparations (55.9%) fulfilled the release 
criteria for clinical islet transplantation while the proportion of 
preparations that could actually be transplanted into patients 
with type 1 diabetes was 52.9% (18/34). Six of ten preparations, 
infused into patients as intial transplant, could be analysed 
and increased the fasting C-peptide level from 0.11±0.08 pre-
transplant to 1.23±0.24 and 2.27±0.31 ng/mL three and six 
months post transplant (P<0.05), respectively. This corre-
sponds to an increase of the C-peptide-to-glucose-ratio from 
0.28±0.25 pre-transplant to 1.23±0.27 and 1.89±0.36 three and 
six months after transplantation (P<0.05), respectively. 

Conclusions: This study shows the efficiency of animal-free 
SERVA Collagenase AF-1 and Neutral Protease AF for clinical 
islet isolation and transplantation. The isolation success rate of 
55.9% slightly exceeds the rate of 52.5% as reported for the 
CIT-NIH trial. The new plant-based production process makes 
these products a safe new option for the islet field. 

PO6.9 

Comparing SERVA GMP graded vs Premium grade of 
collagenase and Neutral protease in Human islet isola-
tion      

M. Zhao1, T. Siddique1, H. Tang1, J. Foster1, R. Graham1, P. 
Choudhary1,2, S. Amiel1,2, G. Huang1,2  

1Liver Care Group, King’s College London, London, UK. 2 Divi-
sion of Diabetes and Nutrients, King’s College London, London, 
UK. 

Background: Collagenase and neutral protease have been 
used in the human islet isolation for many years. The quality of 
the enzymes is critical for reproducibility in isolating good vi-
ability of human islets in large quantity.  We have used Serva 
Premium graded collagenase and Neutral protease for the hu-
man islet isolation since 2009. The problem with this type of 
enzyme is irreproducibility in quality and needs to do batch 
testing at all time. The strength of the enzymes also declined 
over time during storage. Recently Serva’s animal-free GMP 
graded of Collagenase and neutral proteases have become 
available.  We assessed these collagenases products and retro-
spectively compared the quality and quantity of human islets 
with those isolated using premium graded Collagenase and 
neutral protease. 

Methods: Clinical islet isolations were carried out with our 
standard operation protocol for using both Premium and GMP 
graded enzymes. 37 of pancreas dissociation were with AF1 
GMP grade Collagenase (≥2000 PZ U/vial) and neutral prote-
ase (≥100DMC U/vial). Retrospective comparison study of 39 
was used Premium grade of collagenase (≥2000 PZ U/vial) and 
Neutral protease (≥100DMC U/vial) for pancreas dissociation. 
The islets are counted after staining with dithizone and islet 
viability is accessed using FDA/PI methods. Insulin secretion 
through glucose challenge is assessed. The data were analyzed 
statistically and p< 0.05% is set as significant. 

Results: There are no significant differences in donor charac-
teristics such as ages, gender, BMI, CIT and pancreas weight. 
The islet purity (GMP vs Premium: 70.95±15.13 vs 
74.71±12.66) and viability (GMP vs Premium:  83.47±8.27 vs 
84.57±4.60) are not significant difference between the two 
groups. Interestingly GMP enzyme group generated high islet 
yield (IEQ) than premium group on average (316180 ±127510 
vs 251940 ±103150, p=0.0147). There is also significant differ-
ence in tissue digest time (GMP vs Premium:  21.58±2.40min 
vs 24.41±3.52min. p=0.00011). Insulin release level following 
glucose challenge is not statistical significance between the two 
groups. By using GMP enzyme, 13 out of 37 preparations were 
transplanted to patients but 9 preparations were used for pa-
tients in the 39 premium group. 

Discussion: The new AF1 GMP grade Collagenase and neu-
tral protease show improving digestion efficacy with shorter 
pancreas tissue digest time and higher islet yield, resulting 
higher rate  for the islet products being used for patients.  The 
additional benefit for this GMP graded enzymes is their consis-
tence in enzyme activity during storage. The new enzymes en-
sure that there is no cross-contamination with any animal de-
rived materials. The GMP graded enzyme seemed more consis-
tence and with greater reproduction. 

PO6.10 

The influence of various proteases related to islet isola-
tion procedures on the quality of isolated islets 

Y. Miyazaki1, T. Imura2, Y. Yamagata3, H. Maeda3, K. Mura-
yama4, K. Watanabe5, A. Inagaki2, Y. Igarashi2, N. Ohuchi1, S. 
Satomi1  
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Introduction: It has been reported that tissue dissociation 
enzymes, especially neutral protease, impair the islet viability 
during pancreatic islet isolation procedures. Likewise, the det-
rimental effects of pancreatic endogenous proteases such as 
trypsin and/or chymotrypsin on islet viability were thus far 
pointed out. Therefore, in this study, we investigated whether 
the dissociation enzymes per se or pancreatic endogenous pro-
teases cause damages on the islets using highly purified colla-
genases and neutral proteases. 

Materials and Methods: Pancreatic islets were isolated from 
male Lewis rats. Isolated islets were co-cultured with Liberase 
MTF and thermolysin (enzyme group), or digested solution of 
pancreatic tissues (solution group), or Hanks’ balanced salt so-
lution (control group) at 37°C for 120 minutes. Digested solu-
tion was prepared after centrifuging and filtrating the dissoci-
ated pancreatic tissues using the exactly same amount of Lib-
erase MTF and themolysin as that of enzyme group for 30 
minutes. After co-culture, appearance of islets, ADP/ATP ratio, 
ATP/DNA, Insulin/DNA, static glucose stimulation test and 
FDA/PI were evaluated. Furthermore, according to the above 
results, we investigated whether trypsin, chymotrypsin, or 
other two subtypes of pancreatic endogenous proteases (prote-
ase X and protease Y), which were highlighted by performing 
mass analysis of digested solutions of the pancreatic tissues, 
impair islets viability. 

Results and Discussion: Islet appearance was remarkably 
aberrant in the solution group. In the solution group, the 
ADP/ATP ratio was significantly higher and the ATP/DNA was 
significantly lower than those of the control group and the en-
zyme group (ADP/ATP ratio: 0.176±0.040 vs 0.002±0.002, 
0.012±0.012, p=0.02, ATP/DNA: 36.8±2.9 vs 56.1±3.0, 51.4±4.8, 
p=0.01). The stimulation index of static glucose stimulation 
test was relatively lower in the solution group than that of 
other groups (4.46±0.59 vs 29.42±18.78, 15.66±6.56). These 
results suggest that islets were damaged by digested solution 
of the pancreatic tissues, not by the tissue dissociation en-
zymes. Therefore, the involvement of the pancreatic endoge-
nous proteases, especially trypsin and/or chymotrypsin which 
have been considered detrimental to the islets, on islet dam-
ages was strongly inferred. However, no detrimental effects of 
trypsin or chymotrypsin were observed (ADP/ATP ratio: 
0.014±0.008, 0.000±0.000, ATP/DNA: 62.2±2.5, 62.3±1.7). In-
stead, of particular note, in the protease X group, the ADP/ATP 
ratio of co-cultured islets was significantly higher and the 
ATP/DNA was significantly lower than those of the control 
group (ADP/ATP ratio: 0.113±0.009, 0.000±0.000, p<0.01, 
ATP/DNA: 26.5±1.6, 45.7±2.3, p<0.01). On the other hand, pro-
tease Y didn’t show any detrimental effects on the islets 
(ADP/ATP ratio: 0.000±0.000, 0.000±0.000, ATP/DNA: 
55.9±2.9, 51.2±3.1). 

Conclusions: The present study revealed that tissue dissocia-
tion enzymes per se seem to have no damages on the islets, but 

indirectly impair islet viability by activating endogenous prote-
ases originated from pancreatic exocrine tissues. Unlike tryp-
sin or chymotrypsin which have long been believed to be harm-
ful on the islets, protease X might be a novel strategic target 
toward improving the quality of isolated islets. 

PO6.11 

Exogenous Clostripain Improves Human Pancreas Islet 
Digestion Without Impacting Islet Function 

G. Szot1, K. Smith2, N. Price2, C. Webber3, V. Dang1, A. 
Posselt1, K. Papas2  

1Division of Transplant, University of California, San Fran-
cisco, USA. 2Department of Surgery, University of Arizona, 
Tucson, USA. 3Department of Physiology, University of Ari-
zona, Tucson, USA. 

Introduction: Digestion of a human pancreas for the isolation 
of islets requires Collagenase and Neutral Protease. It has 
been shown that increased amounts of Neutral Protease (NP) 
or tryptic-like-protease activity (TLA) can significantly improve 
islet yields. Can the addition of Clostripain, a trypsin-like-
protease and neutral protease, function similarly? Here we 
evaluate the effects of exogenous Serva Clostripain AF, in com-
bination with TLA-Free Serva AF-1 Collagenase and Neutral 
Protease on islet processing. 

Methods: Standard islet isolations from deceased donor pan-
creata were performed at the University of California San 
Francisco (UCSF) using Serva NB1 Collagenase and Neutral 
Protease (n=4) or at University of Arizona (UA) using Serva 
Premium Collagenase and Neutral Protease (NB1/P) (n=2); and 
Serva AF-1 Collagenase and Neutral Protease (AF1) with the 
addition of 100 U (n=1); or with the addition 400 U (n=2) Clos-
tripain (CP) at UCSF. Islet characterization viability meas-
urements were performed by Oxygen Consumption Rate nor-
malized to DNA (OCR/DNA) assay, higher OCR/DNA values 
indicates higher viability. Functional measurements were con-
ducted using a dynamic perfusion system. 100 IEQs (x3) were 
exposed to basal glucose (2.8mM) flow for 10 minutes, and then 
stimulated for 40 minutes with 16.7 mM glucose. Samples were 
analyzed for secreted hormones [Insulin, C-Peptide, Pancreatic 
Polypeptide, and Glucagon] by Multiplex Analysis at the Uni-
versity of Arizona. 

Results: Digestion/recirculation time was reduced from 14.7 
±2.2 minutes in the NB1/P group to 11.5 ±0.71 minutes in the 
AF1+ 400U CP; the single isolation of AF1+ 100U CP reduced 
time to 14 minutes. Pre-purification islet counts were: 490,146 
IEQ ±152,191(NB1/P); 653,475 IEQ ±71,735 (AF1+ 400U CP), 
an increase of 25%; and 475,200 IEQ (AF1+ 100U CP). Post-
purification islet counts were 381,103 IEQ ±73,649 (NB1/P), 
510,150 IEQ ±78,842 (AF1+ 400U CP) and 630,700 IEQ (AF1+ 
100U CP). An improvement in islet yield compared to NB1 
alone of 25% and 39% respectively. Clostripain also seemed to 
reduce the number of embedded/mantled islets, even in young 
pancreata. 

Each islet group had a higher OCR/DNA value, Table 1, than 
historical clinical islet average of 125 ±28 nmol O2/min*mg 
DNA. Average hormone secretion indices (ratio of High/Low 
glucose stimulation) measured for each group and hormone are 
reflected in the Table 1. 
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Table 1. 
  OCR/DNA  Insulin  C-

peptide 
Pancreas 
polypeptide

 Glucagon

  (nmol 
O2/min*mg 
DNA) 

(pg/ng DNA) 

Collagenase 
NB1/P (n=6 
OCR)(n=4 
hormone) 

149.06  
+27.15 

4.77 
+4.42 

4.27 
+4.20 

1.33 +0.390 0.697 
+0.103 

Collagenase 
AF1+ 400U 
CP (n=2) 

161.25 
+15.77 

3.22 
+0.10 

3.20 
+0.00 

1.35 +0.494 0.825 
+0.035 

Collagenase 
AF1+ 100U 
CP (n=1) 

134.7 2.2 1.83 0.95 0.57 

 

Conclusions: Addition of Clostripain reduced total diges-
tion/recirculation times, increased islet yields, and reduced 
contaminating acinar tissue. Moreover, Clostripain did not 
compromise Islet function or their ability to consume oxygen or 
to secrete glucose stimulated insulin, C-peptide and pancreas 
polypeptide. The Collagenase NB1/P group showed a slightly 
greater insulin and C-peptide secretion; however the sample 
size is small in this study and requires additional evaluation. 
We conclude that the controlled addition of Clostripain to pan-
creas digestion may reduce the amount of potentially 
toxic/dying acinar, improve islet yields, while preserving islet 
function and viability. 

PO6.12 

Identifying optimal enzyme blend of collagenase and 
protease for obtaining high islet yield from young donor 
pancreases 

G. Loganathan1, S. Venugopal2, W. Tucker1, S. Narayanan1, 
M. Dhanasekaran1, A. Patel1, M. Hughes1, S. Williams1, A. 
Balamurugan1  

1Clinical islet Cell Laboratory, Cardiovascular Innovation In-
stitute, Department of Surgery, University of Louisville, Louis-
ville, KY, USA. 2School of Biosciences and Technology, VIT 
University, Vellore, TN, India. 

Background: Isolated islets from young donors (<25 years) 
are potent cells for successful clinical islet transplantation. 
High insulin secretory capacity and resistant to oxidative 
stress are some of the peculiarities of young donor islets com-
pared to older donors; however, islet isolation from young do-
nor is scandalously difficult. Islet isolation process from young 
donors yields mantled islets. Therefore, a method that can ef-
fectively liberate islets from young pancreases before purifica-
tion will improve the recovery of islets and promote the use of 
younger donor organs for clinical islet transplantation. To ob-
tain free islet from young donor pancreas, previous studies 
have tested enzyme combinations utilizing different donor pan-
creases. In our study, we have tested multiple enzyme combi-
nations along with appropriate standards, in single donor pan-
creas (split it into 3 lobes) to overcome the donor to donor vari-
ability.  

Methods and Materials: Human cadaveric donor pancreases 
(n=7, split into 21 lobes) were obtained and each pancreas was 
trimmed, and split into 3 individual lobes- head, body and tail. 
The 3 different lobes were altered for every individual experi-
ments, and one lobe served as a control.  Appropriate enzyme 
combinations were used for each lobe based on the design of 
experiments (DOE’s).  To study the efficacy of different enzyme 
combinations and ratio’s on young donor pancreas (<25 yrs.) to 
obtain free islets, we performed 5 different enzyme DOE’s. 
DOE-1: effect of extreme dose of collagenase and neutral prote-
ase (NP) at a fixed ratio of 1:10; (DOE-2) effect of various ven-
dor enzyme products (SERVA, ROCHE, and VITACYTE) on 
the same pancreas; (DOE-3) effect of clostripain supplementa-
tion with standard dose of collagenase (20 Wunsch un/g) and 
NP (2.0 DMC u/g); (DOE-4) effect of different protease (NP, 
thermolysin and dispase) with standard dose of collagenase (20 
W unit/g); and (DOE-5) the effect of extreme dose of NP (>3 
DMC Unit/g) while collagenase (20 Wunsch unit/g) dose was 
constant. After ductal perfusion of the enzyme bled, the pan-
creas was digested in 250 ml Ricordi chamber. Digested tissue 
was then purified by continuous iodixanol density gradient in 
bottle method of purification. The purified islets were cultured 
in CMRL-1066 supplemented medium. Islet isolated from each 
lobe were subjected to islet functional assessment. 

Results: From this pilot study (5 different DOE’s), we identi-
fied that i) there was no significant difference in islet isolation 
profile such as digestion time, and % embedded islets when we 
used the following enzyme combinations such as extreme dose 
of collagenase and NP at a fixed ratio of 1:10; (DOE-1); various 
vendor enzyme products (SERVA, ROCHE, and VITACYTE) on 
the same pancreas (DOE-2); effect of clostripain supplementa-
tion with standard dose of collagenase and protease (DOE-3); 
and different protease (NP, thermolysin and dispase) with 
standard dose of collagenase (DOE-4). Interestingly, free islets 
were observed in young donor (<25 yrs.) when extreme doses of 
protease with constant collagenase dose was attempted (DOE-
5). In general, islet yield was always high from tail lobe regard-
less of enzyme used. 

Conclusions: Based on our preliminary study, we conclude 
that higher dose of proteases either neutral protease (>3.0 
DMC unit/g) or thermolysin (>1000 unit/g) with standard dose 
of collagenase (about 20 Wunsch unit/g) can be utilized effec-
tively to obtain mantle free islets from younger donor pancreas. 

 

PO6.13 

Low cost, collagenase-protease enzyme mixtures suc-
cessfully used for isolating human islets from human 
research pancreata 

G. Loganathan1, A. Balamurugan1, M. Hughes1, G. Szot2, K. 
Smith3, M. Green4, F. Dwulet4, S. Williams1, K. Papas3, R. 
McCarthy4  
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Overview: The success of human islet isolation is dependent 
on quality of collagenase and protease enzymes used in the iso-
lation procedure. The inconsistent performance and instability 
of crude collagenase led to the routine use of purified colla-
genase & protease enzymes for human islet isolation. The high 
cost of purified enzymes can be prohibitive for performing re-
search islet isolation procedures. Here we report on results 
from human islet isolations where two low cost enzyme mix-
tures were used to isolate human islets. These data also indi-
cate that lower amounts of Wunsch activity per g tissue can be 
used successfully for isolating human islets. 

Materials and methods: Enriched C. histolyticum colla-
genase (> 85% purity) containing primarily intact class I (C1) 
and class II (C2) C. histolyticum collagenase, at a C1:C2 ratio 
of ≈75:25, and with minimal clostripain contamination was 
added to a purified Dispaseä equivalent enzyme at either 
19,000-48,000 or 32,500-78,800 neutral protease U (NP U) per 
g tissue, and hereafter referred to as low or high protease en-
zyme mixtures. Either enzyme mixture was diluted up to 350 
mL of HBSS and used in a modified Ricordi procedure as de-
scribed by the Clinical Islet Transplantation Consortium clini-
cal trial. The research pancreata were either untreated or were 
persufflated prior to performing the islet isolation procedure. 
These isolations were performed at three different institutions. 

Results: The two box and whisker plots below indicate the 
95% confidence intervals (rectangle), the lowest and highest 
values (bars), and the mean and median values (cross and 
horizontal line within the box) for islet isolations using the low 
or high protease enzyme mixtures. The plot on the left has a 
mean islet yields of 4444 and 4261 IEQ/g tissue when using the 
high and low protease enzyme mixtures, respectively. The 
mean stimulation index from analysis of glucose stimulated 
insulin release on the right plot was 2.68 and 2.11 when using 
the high and low protease enzyme mixtures, respectively. Simi-
lar islet yields using the high protease mixtures were obtained 
from organs untreated or were persufflated prior to isolation. 
Six of 15 islet isolations using < 10 Wunsch U per g tissue had 
islet yields > 3500 IEQ/g tissue. 

Conclusions: Respectable human islet yields were obtained 
from research pancreata using a low cost, 75:25 C1:C2 colla-
genase enzymes mixed with different amounts of a purified 
Dispase equivalent enzyme. These data indicate that using en-
zyme mixtures with high Wunsch activity may not be required 
for successful human islet isolation. The amount of Wunsch 
activity/g tissue can be reduced to 25 to 50% of the amount cur-
rently used by some islet transplant centers for isolating hu-
man islets. Further studies are needed to validate enzyme 
compositions required for successful human islet isolation. 

 

Parallel Oral Session 7: Pancreas and  Islet Graft Moni-
toring 1 

PO7.1 

Longitudinal assessment of oral glucose tolerance test 
parameters for the prediction of pancreas transplant 
dysfunction 

F. Guebre-Egziabher1, P. Alix1,2, F. Buron2, S. Reffet3, M. 
Brunet2, O. Thaunat2, R. Codas4, L. Badet4, E. Morelon2  
1Nephrology, Dialysis, Edouard Herriot Hospital, Lyon, France. 
2Nephrology, Transplantation, Immunology, Edouard Herriot 
Hospital, Lyon, France. 3Endocrinology, Diabetes, Hôpital 
Lyon-Sud, Pierre-Benite, France. 4Urology, Transplantation, 
Edouard Herriot Hospital, Lyon, France. 

Introduction: In patients with type 1 diabetes and end-stage 
renal disease, simultaneous pancreas-kidney transplantation 
(SPK) is the treatment of choice to improve glycemic control 
and prevent the development of secondary complication of dia-
betes. The management of pancreatic transplantation in the 
long term is limited by a lack of clinically relevant markers of 
graft dysfunction. Oral glucose tolerance test (OGTT) is per-
formed to monitor pancreas graft function. However no studies 
have focused on longitudinal assessment of insulin secretion 
and sensitivity data that can be derived from OGTT and their 
performance for the prediction of pancreas graft failure in the 
long term. 

Methods: Between 2004 and 2013, patients with pancreas 
transplantation were retrospectively analyzed from the clinical 
database of the transplantation department, from a single cen-
tre. Clinical parameters, fasting blood glucose, HbA1c and 
OGTT were analysed at baseline, 3 months and every year af-
ter pancreas transplantation. Patients who lose their pancreas 
transplant within the first 3 months were excluded from the 
analysis. Pancreas graft loss was defined as re-introduction of 
insulin therapy or anti-diabetic oral agents. 

Results: 204 pancreatic graft recipients (6 PTA, 191 SPK, 7 
PAK) were analyzed. Patient and pancreas graft survival at 10 
years were 94.8% and 73.7% respectively. 28 patients lost their 
pancreas graft after a median of 31 months. After 1 year post 
transplantation, 2 hour glucose from the OGTT and area under 
the curve for glucose were the most predictive for pancreas 
graft failure whereas Matsuda index, HOMA-IR and QUICKI, 
best predicted graft dysfunction after 2 years post transplanta-
tion. Fasting plasma glucose, HbA1c and OGTT at 3 months 
were note able to predict graft failure. 

Conclusions: Our study confirms the interest of the OGTT 
performed one year after pancreatic transplantation for the 
identification of patients at risk for pancreas graft loss. The 
relevance of complementary explorations (graft biopsy, search 
for rejection and recurrence of autoimmunity and other bio-
markers) based on glucose metabolism parameters should be 
assessed in a prospective study.  

PO7.2 

Use of the Glucose-Dependent Insulin Secretion Rate 
(GDISR) as a novel predictor of islet graft function 

I. Spiliotis1, C. Ballav1, S. Gough1, R. Crookston7, R. Ravanan8, 
J. Casey2, S. Forbes2, P. Choudhary3, M. Rosenthal4, M. Rutter5  
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Aim of Study: There is currently no international consensus 
for defining a failing islet transplant, and as such opportunities 
for early intervention are limited. Simple blood results such as 
stimulated C-peptide during a mixed meal tolerance test 
(MMTT) offer only a crude measure of graft function, whereas 
composite scoring systems including the beta- and beta2-score 
have largely focused on parameters such as insulin-
independence. We have developed a method of estimating graft 
function termed the Glucose-Dependent Insulin Secretion Rate 
(GDISR), which takes into account the variations in glucose 
level and insulin secretion rate during a standard MMTT. Our 
aim was to compare this to other scoring systems of beta-cell 
function. 

Methods: A population-based deconvolution method (ISEC 
computer program by Hovorka et al., 1996) was used to calcu-
late the pre-hepatic insulin secretion rate (ISR) based on C-
peptide values during a 3 hour MMTT. The GDISR was defined 
as the slope of the linear regression line when the ISR was 
plotted against the glucose level at each time-point in the 
MMTT. Data from the UK Islet Transplant Consortium 
(UKITC) were analysed in a blinded fashion. The GDISR was 
calculated alongside the beta score, the beta2 score and 
HOMA2-beta. The area under receiver operating characteristic 
curve (AUROC) was used to compare these scoring systems for 
discriminating patient status in 3 clinical scenarios: insulin 
independence vs dependence, normal (defined as plasma glu-
cose at 90min <8mmol/L) vs abnormal glucose tolerance, and 
insulin dependence with functioning graft vs graft failure (de-
fined as stimulated C-peptide <50pmol/L). 

Results: 269 MMTTs from 64 islet transplants recipients were 
analysed (mean follow-up = 21 months). Neither the GDISR 
nor HOMA2-beta discriminated between insulin dependent vs 
independent patients as well as the beta or beta2 score (AU-
ROC 0.88, 0.88, 0.98 and 0.97 respectively). However, the 
GDISR was as good as the beta2 score (both AUROC 0.90) for 
discriminating normal vs abnormal glucose tolerance, and was 
better than other scores at separating those with a functioning 
vs a failed graft (AUROC: GDISR 0.94, Beta2 0.87, HOMA2-
beta 0.85, Beta 0.69). 

Conclusions: In this cross-sectional study, the GDISR was 
superior to other scoring systems at identifying functioning vs 
failed islet grafts in the UK cohort. This may allow more subtle 
changes in function to be identified early, particularly in islet 
transplant programmes where insulin independence is not the 
goal. 

PO7.3 

Validation of the Homeostatic Model Assessment 
(HOMA) of beta cell function in pancreas transplanta-
tion 

J. Barnes1,2, R. Franklin3, E. Sharples1, T. James4, P. Friend1,2, 
S. Gough3, J. Levy3, S. Mittal1,2  

1Oxford Transplant Centre, Oxford University Hospitals NHS 
Foundation Trust, Oxford, UK. 2Nuffield Department of Surgi-
cal Sciences, University of Oxford, Oxford, UK. 3Oxford Centre 
for Diabetes, Endocrinology and Metabolism, University of Ox-
ford, Oxford, UK. 4Department of Clinical Biochemistry, Oxford 
University Hospitals NHS Foundation Trust, Oxford, UK. 

Aim of Study: Five-year graft survival after pancreas trans-
plantation remains low and is limited by the lack of validated 
biomarkers for identification of graft dysfunction. The Homeo-
static Model Assessment (HOMA) quantifies beta-cell function 
(B) and insulin sensitivity (S) in healthy and diabetic patients, 
but is not applicable to pancreas transplantation recipients 
with markedly higher insulin concentrations due to systemic 
venous drainage. The aim of this study was to validate a modi-
fied HOMA in pancreas transplant recipients. 

Methods: We developed a modified HOMA (HOMATx) to allow 
for post-hepatic insulin delivery. A 2-step hyperglycaemic 
clamp was performed in 12 pancreas recipients and 12 matched 
healthy controls. Glucose infusions were titrated every 2.5min 
in 90min steps to achieve steady-state at 8mmol/l and 
12mmol/l. Insulin concentrations and glucose infusion rates 
were calculated at the end of each clamp stage. Fasting B and 
S were calculated using HOMATx in recipients and HOMA in 
controls and correlated with clamp data. 

Results: The two groups were matched for demographic fac-
tors. Fasting insulin was higher in the transplant recipients, 
76.9pmol/l (8.69) vs 40.2pmol/l (4.56), p=0.001, but there was 
no significant difference in HOMA-Tx derived B or S between 
groups: B 71.5 (5.1) vs 64.43 (4.3), p=0.29; S 114.2 (10.0) vs 
138.2 (18.6), p=0.27) in recipients and controls, respectively. In 
the recipients, Pearson correlation was confirmed between 
HOMATx B and insulin secretion rate at both 8mmol (r=0.84, 
p=0.001) and 12mmol (r=0.75, p=0.008) clamp glucose levels. 

Conclusions: HOMATx is the first model to be derived for as-
sessment of graft function in whole pancreas transplantation. 
It provides a validated measure of graft function that is simple 
and practical to calculate, and correlates well with directly 
measured beta-cell function. Although fasting insulin values 
differ markedly in transplant recipients, HOMATx enables 
meaningful assessment of B and S. Further work is required to 
evaluate its utility in the identification and monitoring of graft 
dysfunction. 

PO7.4 

Islet Transplant Alone and Pancreas Transplant Alone: 
the burden of life threating complications 

P. Maffi1, C. Socci2, R. Caldara1, P. Gazzetta2, C. Gremizzi1, P. 
Magistretti3, R. Nano3, M. Scrimieri1, L. Piemonti3, A. Secchi1  

1Internal medicine and Transplant Unit, Scientific Institute 
Ospedale San Raffaele, Milan, Italy. 2Surgery Transplant Unit, 
Scientific Institute Ospedale San Raffaele, Milan, Italy. 3Beta 
Cell Biology Unit, DRI Scientific Institute San Raffaele, Milan, 
Italy. 

Islet and pancreas transplantation alone (ITA – PTA) are actu-
ally  considered effective therapy in patients with brittle type 1 
diabetes. Previous studies  reported improvement of metabolic 
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control after both approaches, with different rates in terms of 
insulin independence and graft survival, considering the whole 
pancreas having more robust results. No studies have been 
taken into account the balance between metabolic results and 
the burden of severe life threating complications.  

Aim of Study: The aim of this study was to evaluate retro-
spectively severe life threating complications  emerging after 
ITA and PTA performed at a single transplant center.  

Patients and Methods: 108 patients were included, 67 un-
derwent intrahepatic ITA, 40 PTA. All patients underwent 
transplant basically for impaired awareness of hypoglycemia 
and extreme glycemic lability; some had other diabetes compli-
cations (retinopathy, peripheral neuropathy). Sever adverse 
events, strictly correlated to transplant procedure and immu-
nosuppressive therapy, that needed hospital admission, were 
considered.  

Results: The 2 groups were comparable for age (ITA 
39.71+10.23; PTA 39.35+7.91) and duration of diabetes (ITA 
24.89+10.39; PTA 21.94+8.78).  Summary of  metabolic results. 
In ITA 29 patients became insulin independent, 27 patients 
had partial function (normal glycaeted hemoglobin ,c peptide 
secretion > 0.5 ng/mL; low doses of exogenous insulin therapy), 
11 patients had early failure (exhaustion < 4 weeks). In PTA 32 
patients became insulin independent, 4 patients had partial 
function, 4 patients had early failure. Severe adverse events. 
Surgical re-interventions after procedure were: in  ITA 2 
laparoscopies for peritoneal bleeding;  in PTA:  1 laparoscopy 
for peritoneal bleeding, 4 graft removals.  Hospital admissions 
not for complications not surgical were 36 in ITA, 55 in PTA. 
Causes were: hyperglycaemia (4 ITA); pancreas rejec-
tion/pancreatitis (19 PTA), infections, out of CMV, (8 ITA, 14 
PTA); kidney dysfunction leading to native renal biopsy (6 ITA; 
5 PTA). Significant decline in renal function, estimated 
creatinine clearance < 30 mL /min, occurred in 3 ITA patients 
(2 needed dialysis) and in 3 PTA patients (2 underwent kidney 
transplant, 1 dialysis). Cytomegalovirus infection, that needed 
specific treatment were: 1 in ITA ( new infection in CMV nega-
tive recipient), 12 in PTA (1 new infection in CMV negative 
recipient; 11 reactivations in positive recipients; 6 patients 
needed treatment  in hospital). 1 malignant neoplasia (breast 
cancer) was observed in 1 PTA patient; 1 atypical lymphopro-
liferative disorder in ITA. 1 patient died 9 months after PTA 
because of peritoneal infection, not correlated but worsened by 
previous transplant surgery.  

Conclusions: ITA and PTA offer the possibility to normalise 
metabolic control in 80% of type 1 diabetic patients, being insu-
lin independence different in the 2 groups (43% in ITA, 80% in 
PTA). In our experience  risks close to the procedure were life 
threating in 2.9% of ITA and  10% of PTA. Infections were sig-
nificantly different relating to CMV  (1.3% ITA vs 30% PTA) 
and bacterial infections (ITA 12% vs PTA 35%). Furthermore 
whole pancreas rejection weights on  PTA because of vascular-
ized graft management. Considering the data of this study  it is 
undeniable to choose the optimal treatment option observing 
tight appropriate criteria of inclusion and individualized dis-
cussion of multiple factors, including the balance between pro-
cedural risks (higher for PTA) and benefits (lower for ITA).    

 

 

PO7.5 

Comparison of beta-cellular glycoregulation parameters 
after meal tests in pancreas and islet transplanted pa-
tients 
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Introduction: Pancreatic transplantation (PT) restores gly-
caemic control, but determines insulin secretion outside the 
physiological portal site, while islet transplantation (IT) pro-
vides intrahepatic insulin secretion. We propose to compare the 
profiles of insulin-secretion using meal tests in patients trans-
planted with islet or pancreas. 

Methods: In 7 islet-transplanted patients (6F/1M, age: 39-59 
years) and 7 pancreas-transplant patients (2F/5M, age: 26-52 
years), the parameters of insulin secretion from 19 and 12 meal 
standardized tests were performed with kinetic plasma dosages 
of glucose, C-peptide and insulin. For islet-transplanted pa-
tients, the bi-compartmental model of Van Cauter and Polon-
sky was used to reconstitute the pre-hepatic insulin secretion. 
For total pancreas transplanted patients, a mono-
compartmental model was used to account for the venous 
drainage of the graft by general circulation and not by the por-
tal vein. Control and Type 2 diabetic patients (T2D) were used 
as normal and pathologic comparators. 

Results: Mean HbA1c in PT and IT patients was 5.7% and 
5.9% respectively. The calculation of insulin sensitivity of PT, 
IT and controls (10.7, 9.3 and 11.1 pmol/min/mmol/m2 respec-
tively) showed no significant difference. The insulin index in 
PT patients was comparable to controls compared to IT pa-
tients (p = 0.05) and T2D (p = 0.06). For PT patients, the bi-
compartmental model presupposing a liver extraction of insu-
lin, overestimates insulin secretion. The single-compartment 
model gives lower insulin secretion rates (p = 0.009) more con-
sistent with reality, so that the calculation of the second phase 
of insulin secretion (β-pancreatic sensitivity to glucose) is dif-
ferent: bi-compartmental 125.91 ±21.72 versus single-
compartment 55.87 ±10.85 pmol/min/mmol/m2, (p = 0.0032). 
Phase 1 and phase 2 insulin secretion indexes of the PT, IT, 
and T2D groups were all significantly lower (p < 0.01) than 
those of the controls. (Breda and Cobelli model : Φs and ΦD; 
 Mari model: pancreatic beta cell sensitivity and early peak 
index k1) 

Conclusions: These results confirm the efficacy of total pan-
creas and islet transplants that can restore insulin secretion 
allowing satisfactory glucoregulation. However, the two phases 
of insulin secretion and in particular phase 1 remain inferior to 
those of non-diabetic subjects. The adaptation of models of cal-
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culation of insulin secretion in case of extraportal drainage 
site, using in this case a single-compartment model , is neces-
sary. 

PO7.6 

Early Islet Engraftment Measured by BETA-2 Score 
Predicts Islet Transplant Outcomes   

A. Lam1,2, R. Oram3, S. Imes2, A. Malcolm2, A. Shapiro2,4, P. 
Senior1,2  
1Department of Medicine, University of Alberta, Edmonton, 
Canada. 2Clinical Islet Transplant Program, University of Al-
berta, Edmonton, Canada. 3NIHR Exeter Clinical Research Fa-
cility, University of Exeter Medical School, Exeter, UK. 
4Department of Surgery, University of Alberta, Edmonton, 
Canada. 

Introduction: Primary graft function in the first month post 
clinical islet transplant (CIT) is an important determinant of 
long term graft survival and function. Thus, optimizing islet 
engraftment with the aim of ensuring adequate primary graft 
function is a potential target in improving islet transplant out-
comes.  Unfortunately, measuring islet engraftment is difficult 
and so little is known about it in the clinical setting. 

Objective: The aim of this study was to characterize islet en-
graftment post-CIT and to determine whether early engraft-
ment predicts long term graft function. 

Methods: We calculated the BETA-2 score, a novel and vali-
dated composite score that incorporates several indices of islet 
function, on a weekly basis for the first 6 months post-CIT. Fif-
teen patients transplanted with allogenic islets between 2009 
and 2014 were selected on the basis of having optimal graft 
function (insulin independent for at least 1 year after single 
islet infusion; group 1CIT, n=8), or suboptimal graft function 
(requiring a second islet transplant within 3-6 months of initial 
transplant before achieving insulin independence; group 2CIT, 
n=7). 

Results: In both groups, engraftment was apparent at one 
week post initial CIT and appeared to continue over the next 
few weeks with BETA-2 score increasing and reaching a pla-
teau by four to six weeks (Figure). Group 1CIT subjects showed 
better early engraftment with significantly higher BETA-2 
score at 1 week compared to group 2CIT subjects (BETA-2 
score 15 + 3 vs. 9 + 2, P=0.001). This difference in graft func-
tion was observed until 16 weeks when most group 2CIT sub-
jects had received their second CIT (BETA-2 score 25 + 4 vs. 
17+ 6, P=0.07). Long term graft function, as assessed by the 
BETA-2 score at 2 years, was higher in group 1CIT compared 
to group 2CIT (22 + 4 vs. 14 + 7, P=0.02). Linear regression 
was calculated to predict long-term graft function based on 
early engraftment as measured by fasting C-peptide, fasting 
blood glucose or BETA-2 score at 1 week post-initial CIT. 
BETA-2 score at one week predicted graft function at 24 
months (R2= 0.496, P < 0.05), whereas fasting blood glucose and 
fasting C-peptide were not associated with graft function at 
two years. 

Conclusions: This study demonstrates that islet engraftment 
takes place rapidly over the first week post-CIT and is almost 
complete by 1 month. Furthermore, measurement of islet en-
graftment using the BETA-2 score, as early as 1 week post CIT, 
may be useful in predicting long term transplant outcome and 
may be an endpoint of interest in optimizing CIT. 

 

PO7.7 

Validation of the newly developed BETA-2 scoring sys-
tem in the medium volume islet transplant center 

J. Golebiewska1, J. Solomina2, E. Konsur2, K. Cieply2, A. Ko-
tukhov2, L. Basto2, K. Golab2, C. Thomas3, A. Debska-Slizien1, 
P. Witkowski2  

1Department of Nephrology, Transplantology and Internal 
Medicine, Medical University of Gdansk, 
Gdansk,Poland;2Department of Surgery, University of Chicago, 
Chicago,USA;3Department of Medicine, University of Chicago, 
Chicago, USA 

Background: BETA-2 score using a single fasting blood sam-
ple has been recently developed to estimate beta cell function 
after clinical islet transplantation. It was validated in high 
volume center (Edmonton) on cohort comprised of 114 mixed 
meal tolerance tests (MMTT). BETA-2 ranges 0-42points; the 
higher score, the higher chance for insulin independence. 
BETA-2 was found to have better discriminative ability for glu-
cose intolerance (cut-off < 20) and insulin independence (cut-off 
≥15) then previously developed beta score.  The goal was to 
validate BETA-2 in our, medium volume islet transplant pro-
gram. 

Methods: We analysed laboratory values from clinical evalua-
tions in recipients of allogeneic islet grafts at different times 
post islet infusion performed in our center since 2005. BETA-2 
was calculated based on serum glucose (in millimoles per liter), 
serum C-peptide (in nanomoles per liter), hemoglobin A1c (as a 
percentage) and insulin dose (U/kg per day). No need for ex-
ogenous insulin administration was used as threshold for suc-
cessful islet transplantation with A1c <6.5. Accurate estimates 
of the areas under receiver operating characteristic curves 
(AUROC) were obtained to see, which tool beta score vs BETA-
2 would best detect glucose intolerance (90-min MMTT glucose 
≥8 mmol/l) and predict no need for insulin supplementation. 

Results: We analysed values from 48 MMTT tests in 4 long-
term (LT group) recipients of allogeneic islet grafts with up to 
140 months follow up and values from 54 MMTT tests in 13 
short-term (ST group) patients with up to 42 months follow up. 
Patients required subsequent islets infusions as their graft 
function fluctuated over time.  Receiver Operating Characteris-
tic (ROC) curves were plotted using our validation cohort data. 
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AUROC for insulin independence in LT group for beta score 
was 0.776 [95% CI 0.539-1, P=0.02] and for BETA-2 0.79 [95% 
CI 0.596-0.983, P=0.003] and did not differ significantly 
(P=0.87). In ST group AUROCS were 0.922 [95% CI 0.848-
0.996, P<0.001] and 0.941 [95% CI 0.86 -1, P<0.001], respec-
tively and also did not differ significantly (P=0.67). In LT group 
a BETA-2 score ≥13.03 predicted no need for insulin supple-
mentation with sensitivity of 98% (95% CI 87–100%), specific-
ity of 50% (95% CI 12–88%), positive predictive value (PPV) of 
93% and negative predictive value (NPV) of 75%. In ST group 
the optimal cut-off was ≥13.63 with sensitivity of 92% (95% CI 
79–98%), specificity of 87.5% (95% CI 12–88%), PPV of 95% 
and NPV of 82%. For the detection of glucose intolerance 
BETA-2 cut-offs were < 19.43 in LT group and < 17.23 in ST 
group with sensitivity > 76%, specificity > 88%, PPV > 84% and 
NPV > 82% in both groups. 

Conclusions: We validated newly developed BETA-2 score in 
our, medium volume islet transplant program. BETA-2 score is 
a very practical new tool allowing for frequent and reliable as-
sessments of islet graft function and utilizing a single fasting 
peripheral blood sample in contrast to beta score, which re-
quires mixed meal stimulation. 

PO7.8 

Glucose Variability in Subjects with T1D about 1 month 
after Pancreas Transplantation  

V. Dadlani1, B. Keisha2, B. Smith2, P. Dean2, M. Stegall2, Y. 
Kudva1  

1Division of Endocrinology, Mayo Clinic, Rochester, 
USA;2Department of Transplantation Surgery, Mayo Clinic , 
Rochester, USA 

Objective: Type 1 diabetes (T1D) is characterized by signifi-
cant glucose variability (GV) with current insulin based thera-
peutic options. Pancreas transplantation (PT) is performed in 
certain individuals with T1D with or without End Stage Renal 
Disease (ESRD). To date, GV has been examined to a limited 
extent after PT. 

Methods: We investigated GV using continuous glucose moni-
toring (CGM) 3-6 weeks after PT in patient with T1D. We com-
pared GV to T1D subjects with normal kidney function man-
aged with insulin pumps. GV was assessed with DexCom G4 
CGM. The data were analyzed using CGM measures of GV in-
cluding mean ± SD glucose ,% time spent in various glucose 
ranges and indices of hypo and hyperglycemia [Low blood glu-
cose index (LBGI) ,high blood glucose index (HBGI)] and aver-
age daily risk range (ADRR). 

Results: Table 1 describes baseline demographics and GV 
metrics for 15 T1D subjects with PT and 31 T1D subjects with-
out PT. Mean glucose showed improvement after PT (127±23.1 
vs 155.8±23.4, p=0.0002). 91% of time was spent in 70-
180mg/dL range in PT recipients compared to 64% in T1D sub-
jects (p=<0.0001). PT recipients showed improvement in ADRR 
12.7±6.1, HBGI 2.1±2.5 and LBGI 0.5±0.7 compared to T1D 
subjects, ADRR 45± 8.8 (p=<0.0001), HBGI 7.1±3.5 
(p=<0.0001) and LBGI 1.3±0.8 (p=0.0007). 

Conclusions: CGM provides a reliable method of monitoring 
GV after PT. CGM results showed improvement in GV within 6 
weeks of PT and excellent glucose control at this time point. 
Our studies when expanded to multiple centers will permit 

sample size evaluation for studies of GV in recipients of PT and 
islet transplantation/islet products. 

 Table1. 
CGM read-
ings 

T1D with 
PT (n=15) 

T1D with-
out PT 
(n=31) 

P value 

Age (Years) 46.5±8.4 43.7±12.3 0.17 
Gender (F/M) 6/9 19/12 0.174 
Creatinine 
(mg/dl) 

1.4±0.5 
mg/dl 

0.88±0.17 0.0005 

BMI (kg/m2) 25.4±4.1 29.3±5.6 0.44 
Total Number 
of readings 

1100.5 ± 
544.7 

2644 ± 
1130.3 

<0.0001 

Mean readings 
per day 

206.8 ±  
37.2 

246.9 ± 11.3 0.0005 

Mean BG 127 ±  23.1 155.8 ± 23.4 0.0002 
% ≤70mg/dL 0.9 ± 1.9 5.4 ± 3.6 <0.0001 
% ≥180mg/dL 8 ± 11.8 31.1 ± 14.4 <0.0001 
% 70-180mg/dL 91.1 ± 11.6 63.5 ± 13.3 <0.0001 
Mean HBGI 2.1 ±  2.5 7.1 ± 3.5 <0.0001 
Mean LBGI 0.5 ±  0.7 1.3 ± 0.8 0.0007 
Mean ADRR 12.7 ±  6.1 45 ± 8.8 <0.0001 

 
PO7.9 

Mathematic analysis of meal tests to evaluate functional 
beta cell mass and monitor islet-transplanted patients 

O. Villard1, J. Brun2, T. Berney3, P. Benhamou4, A. Wojtus-
ciszyn1  

1Department of Endocrinology, Diabetes and Nutrition, Lapey-
ronie University Hospital, Montpellier, France;2INSERM 
U1046, Heart and Muscle Pathophysiology and Experimental 
Medicine, Lapeyronie University Hospital, Montpellier, 
France;3Cell Transplantation Laboratory, Department of Sur-
gery, University of Geneva, Geneva, Switzerland;4Department 
of Endocrinology, Grenoble Alpes University Hospital, Greno-
ble, France 

Introduction: Islet transplantation is an attractive and effi-
cient clinical strategy to treat patients with brittle type 1 dia-
betes. Many scores and tests are used for the follow-up. Never-
theless they assess imperfectly the functional islet mass, which 
is thought to predict the graft success. Current model-derived 
calculations of insulin secretion based on C-peptide kinetics 
during meal test allow measuring the two phases of insulin 
secretion. We therefore propose to describe insulin secretion 
profile after a breakfast test (BFT) in islet-transplanted pa-
tients and to determine the performance of this test compared 
to others available to estimate beta cell function and mass. 

Methods: We analyzed 34 BFT among seven patients (four 
men, age 39-65 years; weight: 51-77 kg) that have received islet 
transplantation between 2011 and 2015 from GRAGIL and 
TRIMECO clinical trials. Insulin secretion parameters and in-
sulin sensitivity were calculated from the classical models of 
Van Cauter, Breda and Mari after a standardized meal (76g of 
carbohydrates with lipids and proteins). Islet mass is used as 
the number of known islet equivalents per kilogram (IEQ/kg) 
grafted. Graft success was defined by insulin independence and 
no diabetes. 



 

146  IPITA Congress 2017 Abstracts The Review of DIABETIC STUDIES 

 

  Rev Diabet Stud 

Results: Transplanted patients, while insulin-independent, 
have a quantitative decrease of insulin secretion rate. First 
phase indexes calculated according to the models of Mari (k1) 
and Breda (ΦD), were lower compared to control subjects (p < 
0.05) and no different to type 2 diabetics. After islet transplan-
tation we observed a decrease in the second phase of insulin 
secretion by the loss of 60 % of beta cell sensitivity with re-
gards to control patients. Their insulin sensitivity is similar to 
control subjects. The ΦS which is the parameter from the sec-
ond phase of insulino-secretion is the best predictor of beta cell 
mass (r = 0.78, p < 0.001) and of diabetes occurrence (ΦS < 
10.37). These data suggest that 9500 IEQ/kg are necessary to 
graft success in terms of insulin independence. Compared to 
other scores, the β2-score is better correlated with the ΦS. 

Conclusions: For the first time, we show that indexes from 
the second phase of insulin secretion, calculated mathemati-
cally after a breakfast test, are able to predict the functional 
islet mass in the follow-up of islet-transplanted patients. Com-
pared with other scores, the β2-score appears to be a good pre-
dictor of islet graft function. 

PO7.10 

Relation between beta cell graft function and glucose 
control assessed by CGMS during 5 years after islet al-
lotransplantation 

F. Pattou1, M. Chetboun1, K. Benomar1, K. Le Mapihan1, V. 
Raverdy1, R. Caiazzo1, V. Gmyr1, J. Kerr-Conte1, M. Vanty-
ghem1  
1Translational Research for Diabetes, European Genomic Insti-
tute for Diabetes, University of Lille, Lille, France 

Background: Islet transplantation offers unique opportunities 
for analyzing the impact of beta cell function on the various 
characteristics of blood glucose control: mean glucose, hypogly-
cemic and hyperglycemic excursions, and glucose variability. 

Methods: Glucose control was monitored during 72h with con-
tinuous glucose monitoring system (CGMS) in 33 consecutive 
patients with type 1 diabetes (19 non uremic / ITA and 14 kid-
ney graft recipients / IAK; stimulated C-peptide <0.3 ng/mL) 
before islet transplantation, and each 3 months during the first 
year and yearly during 5 years after transplantation. Mean 
glucose, % time spent with glucose < 70 mg/dL (HYPO), or glu-
cose above 180 (HYPER), and coefficient of variation (CV) were 
analyzed at each visit. We simulteanously measured HbA1c, 
fasting blood glucose, fasting and/or stimulated C-peptide, re-
quirement for exogenous insulin and/or other antidiabetic 
treatments. Various indexes of beta cell graft function were 
calculated fasting C-peptide / glucose (CP/G), homeostasis 
model assessment (HOMA2-B%), transplant estimated func-
tion (TEF), secretory unit in islet transplantation (SUIT), 
BETA score (BS), BETA_2 score (BS2), and the IPITA-EPITA 
Igls classification of beta cell graft function (Igls: optimal / good 
/ marginal / failure). 

Results: A total of 252 visits with GCMS data were available 
for analysis. Insulin independence was achieved in 133 visits 
(53%) with HbA1c < 6,0% in 78 (59%) of them. All calculated 
beta cell graft function indexes were correlated with each glu-
cose control parameter (r Pearson from 0.15 to 0.60, p<0.0001 
for all; see Table 1). The median value [interquartile range] for 
each glucose control outcome of each category of the Igls classi-
fication is summarised in Figure 1. 

Conclusions: Beta cell graft function was significantly related 
with improvement of all components of glucose control 
(p<0.0001). BS and BS2 were the two most closely related in-
dexes. In type 1 diabetes, the restoration of marginal beta cell 
function is sufficient to reduce HYPO, HYPER, and CV, how-
ever optimal function appeared necessary to reduce  mean glu-
cose. 

 

 

Parallel Oral Session 8: Immunobiology and Immuno-
suppression 1 

PO8.1 

MicroRNA biomarkers reflect beta cell destruction dur-
ing immune therapy for Type 1 Diabetes Mellitus 

P. Chhabra1, R. Gehrau1, D. Bowers1, K. Schiermeyer1, D. 
Moore2, D. Maluf1, V. Mas1, K. Brayman1  

1Department of Surgery, University of Virginia, Charlottesville, 
USA. 2Department of Pediatrics, Vanderbilt University, Nash-
ville, USA. 

Objective(s): To identify reliable circulating and tissue-
specific microRNA (miRNA) biomarkers for tracking autoim-
mune beta-cell destruction in Type 1 Diabetes (T1D). 

Background: At clinical diagnosis, >80% of beta cells have 
been destroyed in T1D. MiRNAs are small, non-coding RNAs 
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that regulate gene expression by inducing translational arrest 
and degradation of messenger-RNAs in a tissue-specific man-
ner. Identifying miRNA signatures that accurately reflect beta 
cell loss could predict T1D and guide timely immuno-
intervention therapies. To reveal the relation between detected 
miRNAs and beta cell loss, miRNA’s were followed during 
spontaneous diabetes development and during its prevention 
by polyclonal IgM therapy. 

Methods: Diabetes-prone NOD mice were treated with IgM, 
IgG or saline (n=20/group) and underwent pancreatectomy at 
different ages (n=5/age group). The mice were grouped as non-
diabetic (blood glucose (BG)<120mg/dL), early prehyperglyce-
mic stage-1 (BG<165mg/dL), new-onset prehyperglycemic 
stage-2 (BG=165-250mg/dL) and diabetic (BG>250mg/dL). To-
tal labeled RNA from pancreas and peripheral blood mononu-
clear cells (PBMCs) was used for GeneChip miRNA v3.0 array 
hybridization. Expression intensities were normalized using 
Robust Multi-array Average (RMA) algorithm. Pairwise two 
sample t-test comparisons were fit (Significance: False-
Discovery-Rate <10% and Fold-change >1.5). Biological analy-
ses were done using Ingenuity Pathway Analysis tool. 

Results: By 21-weeks of age, >80% of saline-injected mice be-
came diabetic. In contrast, none that received IgM-therapy be-
came diabetic (p<0.0001). A signature of altered pancreatic 
miRNA expression (miR-130b, -17, -1224, -29a, -378) was iden-
tified in prehyperglycemic animals as a predictive biomarker 
for T1D development. MiR-1224, -17 and -29a were also dys-
regulated in the IgG-injected group in which 50% became dia-
betic by 21 weeks. Ingenuity Pathway Analysis indicated MiR-
17 and -378 along with MiR-127 represent a pattern associated 
with pancreatic disorders. Interestingly, three miRNAs, miR-
29a, -130b, -21 were dysregulated in both the pancreas and 
PBMCs of diabetic mice. Pancreatic miRNAs differentially ex-
pressed with preventive IgM therapy included miR-146a, -342-
3p, -150, -21, -155, -146b, -210 and -10a. IgM therapy normal-
ized expression of certain dysregulated miRNAs associated 
with disease development, and two of these IgM-
treatment•specific miRNAs, miR-155-5p and -21-5p, are asso-
ciated with the induction of immune-suppressor cells. Relevant 
miRNAs (miR-29a, -127, -150, -31 and 146b) were validated by 
RT-PCR. 

Conclusions: Pancreatic tissue- and blood-specific murine 
miRNA profiles have been identified as reliable predictive bio-
markers for beta cell destruction and risk of autoimmune T1D 
development. Prevention of primary and recurrent T1D can be 
followed using miRNA monitoring allowing for timely targeted 
immune intervention. The paradigm for identification of high-
risk individuals using miRNA profiles should be applicable to a 
variety of disease states requiring pharmacologic and/or surgi-
cal interventions. 

PO8.2 

Title Association of autoreactive, CXCR3+, memory CD4 
T cells with recurrence of autoimmunity in recipients of 
pancreas-kidney transplants   

G. Burke1,2, B. Falk3, S. Virdi2, F. Vendrame2,4, I. Snowhite2, G. 
Allende2, L. Chen1, G. Ciancio1, H. Reijonen5, A. Pugliese2,4,6  
1Department of Surgery,Miami Transplant Institute, Univer-
sity of Miami Miller School of Medicine, Miami, USA. 2Diabetes 
Research Institute, Miami, USA. 3Benaroya Research Institute, 
Seattle, USA. 4Department of Medicine, Division of Diabetes, 

Endocrinology and Metabolism, University of Miami Miller 
School of Medicine, Miami, USA. 5Department of Diabetes Im-
munology,Diabetes and Metabolism Research Institue, City of 
Hope, USA. 6Department of Microbiology and Immunology, 
University of Miami Miller School of Medicine, Miami, USA. 

Aims: Patients with Type 1 Diabetes (T1D) may become recipi-
ents of simultaneous pancreas-kidney (SPK) transplants to re-
store insulin secretion and kidney function; 5-6% of SPK trans-
plant recipients develop T1D recurrence (T1DR) on follow-up 
despite immunosuppression that prevents rejection. T1DR is 
preceded by seroconversion for multiple autoantibodies and 
these are risk factors for T1DR. We are investigating the role of 
memory T cells and CXCR3 expression in T1DR. 

Methods: We report data from 8 SPK transplant recipients 
with T1DR and 29 with normal glucose tolerance (NGT). We 
studied autoreactive T cells in the peripheral blood and from 
the pancreas transplant (PT) and peri-PT lymph nodes (LN) 
using a pool of MHC class II tetramers loaded with T1D-
associated peptides from multiple autoantigens. T cells were 
also analyzed for lineage and phenotype by flow cytometry 
(CD45RA, CD45RO, CCR7, PD-1, CXCR3, CCR4, CCR6).  PT 
biopsies were stained for CXCR3, CD3, CD45RO and insulin. 

Results: T1DR patients had higher frequency of autoreactive 
CD4 T cells than NGT patients (p=0.0014). Regardless of dia-
betes status, patients with autoantibody conversions had 
higher frequency of autoreactive CD4 T cells than patients who 
lacked or had persisting autoantibodies from prior to trans-
plant (stable) (p=0.027). These increased frequencies were ob-
served in the memory compartment and not in the naïve com-
partment. Most converters in the NGT and T1DR groups (all 
T1DR recipients were converters) had higher proportions of 
CXCR3, autoreactive CD4 memory T cells than stable SPK 
transplant recipients (p=0.0001). Furthermore, CXCR3+ mem-
ory T cells were also identified in the PT islet infiltrate in 
T1DR. 

Conclusions: Our results support an association of memory, 
CXCR3+, autoreactive CD4 T cells with T1DR and autoanti-
body conversion. If validated by more extensive studies, 
CXCR3 may be a potentially suitable therapeutic target to an-
tagonize recurrent islet autoimmunity, and perhaps islet auto-
immunity in the native pancreas. 

PO8.3 

IgM immunotherapy corrects immune function at mul-
tiple checkpoints to prevent and reverse beta cell loss 

P. Chhabra1, C. Wilson2, A. Marshall2, D. Moore2, K. Brayman1  
1Department of Surgery, University of Virginia, Charlottesville, 
USA. 2Department of Pediatrics, Vanderbilt University, Nash-
ville, USA. 

Background: The complex nature of the immune system pre-
sents a high risk for autoimmune disease. This risk is miti-
gated by numerous endogenous regulatory mechanisms. Har-
nessing these innate processes as treatments for immune-
mediated diseases is an important goal. We have demonstrated 
innate polyclonal IgM immunotherapy as a potentially safe and 
potent treatment for preventing the onset and progression of 
T1D and in conjunction with islet transplantation, for prevent-
ing its recurrence. 
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Goal: To determine the mechanism(s) by which IgM immuno-
therapy restores immune homeostasis in Type 1 Diabetes 
(T1D). 

Methods: 5 wks-old NOD mice received intraperitoneal mouse 
or human IgM, saline or IgG (100µg initially followed by 50–
75µg twice in a week) until 18 weeks of age. 2) 8-13 wks-old 
C57BL6 and NOD;VH125BL6 and VH125NOD; and human-
ized BLT mice received IgM on Days 1,3, 5 and 10. On Day13, 
splenocytes and bone marrow cells were harvested and ana-
lyzed by flow cytometry (FC). 

Results: 90% of the saline-injected mice became diabetic in 20 
weeks. In contrast, none that received IgM therapy became 
diabetic (P<0.0001). IgM expanded B cell numbers in spleens of 
NOD mice to B6 levels (P<0.05), and doubled B cell activating 
factor BAFF levels. IgM significantly increased the proportion 
of newly emergent transitional B cells in NOD mice (p<0.01) 
indicating normalization of B cell homeostatic defects. In-
creased levels of IgM Fc-Receptor (TOSO) expression by splenic 
transitional B cells indicated that IgM may interact with B 
lymphocytes via TOSO at this selection point. Corrected selec-
tion was also observed in treated VH125 NOD mice that are 
transgenic for an anti-insulin BCR; IgM therapy in these mice 
eliminated insulin-binding B cells (p<0.05). Moreover, IgM in-
hibited plasma insulin autoantibody levels in NOD mice indi-
cating a reduction in autoreactive B cell activation. Increased 
levels of regulatory B cell phenotypes (CD86LO, CD40+ 
LOTim-1HI) were observed in the thymus along with expan-
sion of thymic regulatory T cells (Tregs). Tregs from IgM 
treated mice transferred protection from T1D. In pre-clinical 
studies, humanized BLT mice treated with human IgM also 
showed expansion of FoxP3+ Tregs indicating the potential of 
therapeutic IgM, which was confirmed in NOD mice treated 
with human IgM and protected from disease. Interestingly, 
IgM derived from prediabetic NOD donors was less effective in 
enhancing FoxP3+ Treg production and modulating B lympho-
cytes, suggesting that failures in this regulatory mechanism 
may promote disease in some individuals with T1D. 

Conclusions: IgM therapy restores immune homeostasis in 
T1D by normalizing key cellular functions that promote im-
mune stability and diminish autoreactivity. This beneficial ef-
fect may be translatable to patients with T1D or islet graft re-
cipients as evidenced in our preclinical model of human immu-
nology. 

PO8.4 

B, T and NK cell subsets in Type 1 Diabetes Patients 
wait listed for Simultaneous Kidney/Pancreas and Pan-
creas Transplantation Alone 

Y. Kudva1, V. Dadlani1, B. Smith4, M. Abdallah1, A. Miller3, W. 
Kremers4, M. Stegall3, R. Abraham2  

1Division of Endocrinology, Mayo Clinic, Rochester, USA. 
2Department of Immunology,Mayo Clinic, Rochester, USA. 
3Department of Transplantation Surgery, Mayo Clinic, Roches-
ter, USA. 4Department of Health Sciences Research, Mayo 
Clinic, Rochester, USA. 

Background: Type 1 diabetes (T1D) patients that receive pan-
creas transplantation (PT) continue to experience immune re-
lated morbidity including acute and chronic rejection, serious 
infection and cancer.  

Methods: To understand mechanisms and develop interven-
tions to prevent morbidity, we studied B, T and NK cell subsets 
in patients waitlisted for simultaneous pancreas transplanta-
tion (SPK) and pancreas transplantation alone (PTA). 

Results: We studied 21 patients waitlisted for SPK (47.9 ±10.7 
years, F/M, 7/14) and 8 waitlisted for PTA (44.4 ± 7 years, F/M 
7/1).   

B cell subsets: CD19+ and IgM+ cells were increased in pa-
tients waitlisted for PTA compared to SPK. CD 20+, 
CD21+,CD27+ CD38+IgM+ cells were increased in PTA co-
hort.  Subsets of CD27+ cells based on IgM and IgD positivity 
were decreased in the SPK cohort. (Table 1) 

NK cell subsets: Patients waitlisted for PTA showed increased 
numbers of CD45+,  CD45+CD3- cells, CD45+CD3+ Cells, total 
NK Cells and Cytotoxic NK (CD16++CD56+) cells compared to 
patients waitlisted for SPK. However, significant results were 
not observed for any other subsets. NK T cells (NKT) 
(CD3+CD56+) were increased in the PTA cohort. (table 1) 

T cells subsets: CD4+CD62L+CD27+CD45RO+ (Tcm) had a 
tendency to be lower in the SPK cohort.  CD4+CD45RO+ mem-
ory T cells were increased in patients waitlisted for PTA com-
pared to SPK.  No other CD4 subsets were different. There was 
no difference in CD8 cell subsets. (Table2) 

Conclusions: B cell subsets were significantly decreased in 
T1D patients waitlisted for SPK compared to T1D wait listed 
for PTA. NK cell subsets in the SPK and PTA waitlist cohorts 
showed no significant difference. CD4+CD45RO+ memory T 
cells and CD4+CD62L+CD27+CD45RO+ (Tcm) were different 
when wait listed SPK patients were compared to T1D patients 
wait listed for PTA. 

Table 1. B and NK cell subset comparison between SPK and 
PTA    

B immune cell sub-
sets 

SPK PTA P value 

  CD Cells CD Cells   
 CD19+ 127 ± 76 202 ± 79 0.02 
 IgM+  (CD19+ B cells) 77 ± 53 131 ± 51 0.01 
 CD38+ IgM-  (CD19+ B 
cells) 

17 ± 20 24 ± 14 0.15 

 CD38+ IgM+  (CD19+ 
B cells) 

27 ± 22 49 ± 26 0.02 

 CD20+  (total Lympho-
cytes) 

140 ± 83 209 ± 82 0.03 

 CD21-CD19+ B cells 3 ± 3 5 ± 4 0.14 
 CD21+ CD19+ B cells 124 ± 74 197 ± 77 0.02 
 CD27+   (CD19+ B 
cells) 

33 ± 26 57 ± 27 0.03 

 CD27+ IgM- IgD-  
(CD19+ B cells) 

15 ± 14 23 ± 9 0.04 

 CD27+ IgM+ IgD+  
(CD19+ B cells) 

11 ± 9 27 ± 20 0.03 

 CD27+ IgM+ IgD-  
(CD19+ B cells) 

3 ± 4 3 ± 2 0.3 

Lymphocytes and NK cell subsets 
 CD45+ 1566 ± 476 1876 ± 408 0.05 
 Total CD45+CD3- cells 316 ± 114 434 ± 195 0.07 
 Total CD45+CD3+ 
Cells 

1251 ± 425 1443 ± 277 0.08 
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 Total NK Cells 139 ± 47 160 ± 115 0.3 
 Cytotoxic NK 
(CD16++CD56+) 

108 ± 43 130 ± 90 0.3 

 CD16+CD56- 9 ± 6 12 ± 15 0.3 
 CD16-CD56+ 14 ± 8 11.6 ± 9 0.7 
 Cytokine-Producing 
NK (CD56++) 

7 ± 5 6 ± 4 0.7 

 NKT cells 
(CD3+CD56+) 

70 ± 46 132 ± 85 0.04 

 

Table 2. T cell subsets comparison between SPK and PTA 
T immune cell subsets SPK PTA P value 
                 CD 

Cells 
CD Cells   

CD4 cells 809 ± 
318 

909 ± 20 0.1 

 CD4+CD45RO+ memory T 
cells 

492.1 ± 
161.3 

607 ± 149 0.04 

 CD4+CD62L+CD27+CD45RO+ 
(Tcm) 

355 ± 
122 

443 ± 120 0.05 

 CD4+CD62L-CD27-CD45RO+ 
(Tem) 

30 ± 15 39 ± 25 0.2 

 CD4+CD45RA+ naive T cells 316 ± 
263 

296 ± 147 0.5 

 CD4+CD62L+CD27+ naive T 
cells 

302 ± 
241 

276 ± 130 0.6 

 CD4+HLA DR+CD28+ T cells 49 ± 18 63 ± 24.1 0.08 
  Activated CD4 T cells 
(4+CD25+) 

70 ± 75 48 ± 19 0.8 

 CD8 (Supp'r Cells) (CD8B) 423 ± 
233 

430 ± 137 0.4 

 CD8+CD45RO+ memory T 
cells 

148 ± 
98 

164 ± 8 0.3 

 CD8+CD62L+CD27+CD45RO+ 
(Tcm) 

60 ± 42 75 ± 34 0.2 

 CD8+CD62L-CD27-CD45RO+ 
(Tem) 

25 ± 31 22 ± 33 0.6 

 CD8+CD45RA+ naive T cells 270 ± 
166 

265 ± 96 0.5 

 CD8+CD62L+CD27+naive T 
cells 

136 ± 
105 

104 ± 33 0.8 

 CD8+HLA DR+CD28+ T cells 36 ± 17 55 ± 34 0.08 
 

PO8.5 

Toll-like receptor 4 contributes to the development and 
participates in the maintenance of autoimmune diabe-
tes 

M. Alibashe Ahmed1, C. Barbieux1, E. Brioudes1, V. Laval-
lard1, F. Lebreton1, G. Parnaud1, E. Berishvili-Berney1, D. 
Bosco1, T. Berney1  

1Department of Surgery, Cell Isolation and Transplantation 
Center, Geneva, Switzerland 

Background and Aim: Increasing evidences suggest that ex-
posure to pathogens, dysregulation of the gut microbiota or al-
teration of the gut immunity may trigger autoimmune proc-
esses and affect the incidence of diabetes. Toll-like receptor 4 
(TLR4) is a transmembrane receptor of the innate immune sys-
tem that recognize LPS of Gram-negative bacteria. Its stimula-

tion induces pro-inflammatory responses and modulates adap-
tive immunity. Our aim is to determine the role of TLR4 in the 
activation and proliferation of T cells in the onset of autoim-
mune diabetes, using the non-obese diabetic (NOD) mouse 
model. 

Methods: Spontaneously diabetic NOD mice were treated with 
CLI-095, a cyclohexene derivative that inhibits TLR4 signal-
ling, before onset of autoimmune diabetes. Onset of diabetes 
was detected by glycaemia, insulitis was analysed by histology 
and T cells phenotype by FACS. In vitro, activation and prolif-
eration of NOD T cells stimulated with LPS were assessed by 
FACS and ELISPOT. IL-2 and IFNγ secretions were measured 
by ELISA. 

Results: TLR4 blockade markedly decreases infiltrative insu-
litis, delays the median age of diabetes onset (21.5-week vs 17-
week), and decreases in vitro NOD T cell activation, cell divi-
sions and antigen-specific proliferation (p=0.0046). Moreover, 
LPS stimulation of purified diabetogenic T cells increase cell 
proliferation (p<0.001), IL-2 secretion (p=0.0302), the number 
of IFNγ-producing cells (p=0.015) and the secretion of IFNγ 
(p<0.05). 

Conclusions: TLR4 blockade inhibits T cell activation and 
proliferation, leading to a decreased insulitic infiltrate and a 
delayed diabetes development. Furthermore, we demonstrated 
that autoreactive T cells are able to directly respond to LPS 
stimulation which may contribute to the destructive mecha-
nisms leading to the loss of the insulin-producing β-cells. In 
summary, we have gathered sufficient evidences suggesting 
that TLR4 activation in T cells contributes to the development 
and the maintenance of autoimmune diabetes. 

PO8.6 

Circadian Variability in Flow Cytometry Measurement 
of Peripheral Blood Lymphocyte Counts in Type 1 Dia-
betes Mellitus with Normal Renal Function 

V. Dadlani1, A. Mukhtar1, M. Stegall2, Y. Kudva1  

1Division of Endocrinology, Mayo Clinic, Rochester, USA. 
2Department of Transplantation Surgery, Mayo Clinic, Roches-
ter, USA. 

Background: Type 1 diabetes (T1D) is an immune mediated 
disease. Patients with T1D that undergo pancreas transplanta-
tion experience significant adverse events post transplantation. 
A majority of these adverse events may be related to immunity 
including acute rejection, infections and malignancy. Personal-
ized immune suppression is an approach with the potential to 
achieve more effective and safe management of PT recipients. 
Assessment of immunity pre and post PT by flow cytometry of 
peripheral blood is an essential component of such an ap-
proach. The variability of peripheral blood lymphocyte subset 
counts by flow cytometry is important to measure as part of the 
personalized immunosuppression approach. 

Methods: Peripheral blood lymphocyte subsets were assessed 
using flow cytometry at our medical center at baseline and be-
fore transplantation in prospective and retrospective studies. 
We studied 26 patients with T1D (age 49.3 ± 10.2 years, F/M 
21/05). We examined these data to assess variability. Meas-
urements included CD45, CD3, CD4, CD8, and CD4:CD8 ratio, 
CD19 and CD16/CD56 (NK cells). The first measurement usu-
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ally undertaken at 0600-1000 hours was considered as the 
standard measurement. Measurements undertaken subse-
quently were sub divided into those at 0600-1000 hours and at 
other times of the day. The difference between the first and the 
second measurement was calculated and the difference com-
pared using Wilcoxon ranked sum tests. 

Results: Table 1 shows difference between the counts when 
testing was undertaken at 0600-1000 hours versus other times. 

Conclusions: Though peripheral blood lymphocyte counts var-
ied during the day in patients with T1D with normal function, 
none of the subsets showed statistical significance. This may be 
related to the size of the cohort. This issue needs to be ad-
dressed in future studies. 

Table 1 
Difference in counts 
between measure-
ment at 0600-1000 
hrs and other times 

0600-1000 Other time of 
day   

P 
value 

CD 45 0.3 ± 0.1 0.5 ± 0.1 0.16 
CD3 239.9 ±  184.6 421 ± 304.1 0.09 
CD4 165.2 ± 151 292.3 ± 222.9 0.09 
CD8 63.4 ± 39.4 124.3 ± 97.1 0.17 
CD4:CD8 0.14 ± 0.14 0.2 ± 0.2 0.13 
CD19 47.8 ± 32.2 114.7 ± 160.4 0.07 
NK cells 24.1 ± 18 94.8 ± 94.4 0.06 

 

PO8.7 

Baseline Immune Assessment to Individualize Immuno-
suppression in SPK recipients with type 1 diabetes  

Y. Kudva1, V. Dadlani1, A. Miller3, M. Abdallah1, W. Kremers4, 
M. Stegall3, R. Abraham2  

1Division of Endocrinology, Mayo Clinic, Rochester, USA. 
2Department of Immunology, Mayo Clinic, Rochester, USA. 
3Department of Transplantation Surgery, Mayo Clinic, Roches-
ter, USA. 4Department of Health Sciences Research, Mayo 
Clinic, Rochester, USA. 

Introduction: Type 1 diabetes (T1D) is an immune-mediated 
disorder associated with multiple immunological anomalies. 
Immunologic abnormalities might help to explain why recipi-
ents of simultaneous kidney pancreas (SPK) transplantation 
develop a higher rate of infection and/or rejection after trans-
plantation.  The goal of this study was to compare pretrans-
plant immunophenotypes of patients with T1D waitlisted for 
SPK to both age matched healthy control patients and non T1D 
renal transplant candidates’ waitlisted for kidney transplanta-
tion (non T1D ESRD). 

Methods:  We performed peripheral blood quantitative im-
munophenotyping by flow cytometry, investigating the T, B 
and NK cell along with immunoglobulin levels (IgG, IgA and 
IgM). A total of 48 subjects from the following groups were 
studied: 1) 20 patients wait-listed for SPK 2) 19 age and gender 
matched controls 3) 9 age and gender matched patients wait-
listed for kidney transplantation without immune-mediated 
disease (non T1D ESRD). 

Results:  We studied 48 patients comparable for age and gen-
der (46.5±10.09 years and M/F 26/22). T and B cell were simi-

lar in all 3 groups; however NK cells were lower in the SPK 
group (p=0.0064).  IgG levels were increased in non-T1D ESRD 
compared to SPK and controls (p=0.0203). IgA and IgM levels 
were similar in all three groups. Additionally, we observed NK 
cell lymphopenia in the SPK group compared to controls 
(P=0.0050); however, no such difference was noticed when SPK 
was compared to non-T1D ESRD subjects (p=0.1744). IgG lev-
els were lower in the SPK group compared to non-T1D ESRD 
(p=0.00149) however no such difference observed when com-
pared to controls (p=0.5095) as shown in table 1. 

Conclusions: SPK patients show evidence of NK cell lym-
phopenia and hypogammaglobulinemia compared to healthy 
controls or non-T1D controls respectively prior to transplant 
suggesting intrinsic defects that may contribute to disease 
pathogenesis or complications.  Further studies are required to 
determine the impact of these findings on outcome post-
transplant.  

Table1. 
Lympho-
cyte sub-
set 

SPK (n=20) Non T1D ESRD (n=8) Healthy controls 
(n=19) 

P 
value 

  Absolute 
count (cells/ 
uL) 

%  Absolute 
count (cells/ 
uL) 

  
% 

 Absolute 
count (cells/ 
uL) 

  
% 

  

CD45+ 
(thou/uL) 

1.5±0.5   1.68 ± 0.6   1.8 ± 0.5   0.26 
  

CD 19+ 150.4  87.5 10 5.2 159  128.5 9  4.2 212.3  155.6 11.5  
5.7 

0.29 
  

CD3+ 1202.7±552.5 78±6 1258.4±485 75.7±7.6 1323.3±367.4 73.4±7 0.69 

CD4+ 770.4±372.2 51.7 ±8 908.1±278.2 55.8 ± 
8.7 

826±274.1 46.1 ± 
8.6 

0.56 

CD8+ 397.9±226.4 25.4±10.6 339.2±235.9 19 ± 7.8 476.2±183.9 26.3 ± 
7.8 

0.25 

CD4:CD8 2.4±1.5   3.4 ± 1.5   2.1 ± 1.5   0.09 

NK cells 
(CD 
16+CD56+) 

145.8± 38.9 10.3±3.2 212.6±118.5 
  

13.3 ± 
7.9 

242.9±114.2 
  

13.4 ± 
5.6 

0.0064 

IgA (mg/dL) 202.8±116.3   229.8±165.2   215.3±81.7   0.58 
  

Ig G 1106±196.4   1371±458.3   1099.2±164.9   0.0203 
  

Ig M 110.2±66.4   92.1 ± 42.6   113.7±57.4   0.71 

 

PO8.8 

CD40 blockade provided an excellent immunosuppres-
sion for combined islet/kidney transplantation but 
failed to achieve transplant tolerance of both islet and 
kidney allografts despite induction of mixed chimerism 

T. Kawai1, H. Kiyohiko1, J. Lei1, J. Markmann1, A. Dehnardi1, 
A. Cosimi1, T. Oura1  

1Surgery, Massachusetts General Hospital, Boston, USA 

Our previous study has shown a combination of anti-CD40 
mAb and rapamycin is a reliable immunosuppressive regimen 
to control allo-immunity for simultaneous islet and kidney 
transplantation (SIK). After four months, three SIK recipients 
underwent donor bone marrow transplantation (DBMT) (de-
layed tolerance) after conditioning with low dose Total Body 
Irradiation, Thymic irradiation, ATG, dual costimulatory 
blockade (CB) with anti-CD40 mAb/belatacept and a one month 
course of CNI. Although all three SIK recipients developed ex-
cellent chimerism, all failed to achieve tolerance of both islet 
and kidney allografts. These results prompted us to test the 
same regimen in kidney alone transplantation (KTx) to deter-
mine whether the failure of tolerance is attributed to the condi-
tioning regimen or the presence of the islet allograft. All four 
KTx recipients again failed to achieve allograft tolerance de-
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spite excellent chimerism induction. Since successful induction 
of kidney allograft tolerance has been achieved with belatacept 
in the delayed tolerance, the failure of tolerance in SIK is con-
sidered due to inclusion of anti-CD40 mAb in the DBMT condi-
tioning regimen. In conclusion, blockade of CD40 may be in-
hibitory to induction of allograft tolerance in our mixed chimer-
ism approach. 

 

Parallel Oral Session 9: Experimental Islet Transplanta-
tion 

PO9.1 

Suppression of inflammation by A20 in murine and por-
cine islets facilitates their survival when transplanted 
into mice 

N. Zammit1, S. Walters1, G. Koebutt2,3, S. Grey1  

1Immunology Division, Garvan Institute, Darlinghurst, Austra-
lia. 2Department of Surgery, University of Alberta, Edmonton, 
Canada. 3Alberta Diabetes Institute, University of Alberta, 
Edmonton, Canada. 

Aims: Isolated human islets express NF-κB dependent in-
flammatory factors that impair transplant outcomes1. Strate-
gies to block intra-islet NF-κB activation via the overexpres-
sion of its constitutive inhibitor, IκBα, failed to prolong graft 
survival2,3, unless used with low-dose immunosuppression2. 
This unexpected result may be due to the simultaneous block-
ade of NF-κB-regulated protective genes.  

Methods/Results: Here we show that IκBα overexpression in 
islets blocks the upregulation of the anti-inflammatory gene 
A204 in response to TNFα. When over expressed IκBα more 
weakly supresses the induction of inflammatory mRNAs com-
pared to the overexpression of A20. This difference in efficacy 
was found to be explained by the role of A20 in limiting K63-
linked ubiquitin dependent JNK/AP-1 activation. Next we ex-
amined whether the potent inhibitory capacity of A20 could be 
harnessed to promote graft-specific tolerance. Islets from 
BALB/c H-2d donors transduced with adenoviral constructs 
encoding A20 or GFP were transplanted under the renal cap-
sule of full MHC-mismatched diabetic C57BL/6 H-2b recipi-
ents. All GFP expressing grafts (n>10) were rapidly rejected 
whereas ~ 45% (n>20) of A20-expressing grafts were perma-
nently accepted (>200 days) in the absence of exogenous im-
munosuppression. A20 transduced grafts contained reduced 
expression of proinflammatory mRNAs Cxcl10, Infγ and Il6 and 
increased levels for the immunoregulatory factors Il10, Ctla4 
and Tgfβ with an increased accumulation of FOXP3+ mononu-
clear cells; suggesting A20 expression promoted graft-specific 
tolerance. In strong contrast, H-2b islet grafts harbouring an 
A20 loss of function-mutant (hypomorph) were rejected more 
rapidly compared to WT islet grafts when transplanted into H-
2k recipients. Grafts harbouring the A20 hypomorph exhibited 
higher mRNA levels of Cxcl10, Infy and Il6 with reduced ex-
pression of Tgfβ and Il10. These data show that A20 is able to 
dictate graft outcomes and results in long-term survival when 
overexpressed. Porcine islets represent a promising avenue to 
overcome the chronic shortage in donor organs for clinical islet 
transplantation. However they are subject to a fierce and im-
mediate inflammatory response that prevents their applica-
tion. Therefore we examined whether A20 would promote im-

proved survival of neonatal porcine islets (NPI). Forced expres-
sion of A20 in NPIs prevented TNF-induced NF-κB activation 
and expression of inflammatory factors Cxcl10, Icam1 and Il1β, 
resulting in improved NPI function following transplantation 
into diabetic immunodeficient RAG-/- mice.  

Conclusions: A20 re-programs intra-graft inflammatory cir-
cuits, generating a local milieu supporting graft function and 
tolerance versus rejection in murine and porcine islets. A20 
may represent a therapeutic avenue to advance the use of NPI 
to the clinic. 

References: 

1. Cowley, M.J., et al. Human Islets Express a Marked Pro-
Inflammatory Molecular Signature Prior to Transplantation. 
Cell Transplant (2012). 
2. Zammit, N.W., et al. Low-Dose Rapamycin Unmasks the 
Protective Potential of Targeting Intragraft NF-kappaB for Is-
let Transplants. Cell Transplant (2013). 
3.  King, A.J., et al. Sustained NF-kappaB activation and inhi-
bition in beta-cells have minimal effects on function and islet 
transplant outcomes. PLoS One (2013). 
4. Liuwantara, D., et al. Nuclear factor-kappaB regulates beta-
cell death: a critical role for A20 in beta-cell protection. Diabe-
tes (2006). 

PO9.2 

Y1 receptor antagonism enhances insulin secretion and 
improves islet transplantation efficiency   

S. Walters1, K. Loh2, Y. Shi2, K. Lee3, T. Kay4, R. Laybutt3, H. 
Herzog2, S. Grey1  

1Immunology, Garvan Institute, Darlinghurst, Australia. 
2Neuroscience, Garvan Institute, Darlinghurst, Australia. 
3Diabetes, Garvan Institute, Darlinghurst, Australia. 
4Immunology and Diabetes, St Vincents Institute, Fitzroy, Aus-
tralia. 

Aim of Study: Currently, a viable treatment option for pa-
tients with type 1 diabetes is to undergo islet transplantation; 
however the effectiveness of this approach remains poor due to 
the low efficiency of donor islets resulting in patients requiring 
multiple islet infusions. This is also further aggravated by the 
scarcity of donor organs. Therefore, one way to improve islet 
transplant efficiency and success rates would be to enhance β-
cell function and survival after transplantation. To date most 
drugs that enhance beta cell function are mainly directed at 
the pathways that stimulate insulin secretion (e.g. sulfony-
lureas), on the other hand the inhibition of mechanisms that 
terminate insulin secretion remains largely unexplored as a 
therapeutic option. Here we investigate a novel role for the 
neuropeptide-YY (PYY) in the termination of insulin secretion.  

Methods: Y1-receptor-/- mice were generated. Transplantation 
of islets, glucose stimulated insulin release (GSIS), glucose tol-
erance tests and insulin secretory tests were conducted as per 
standard protocols.  

Results: Addition of PYY reduced insulin release by C57/BL6 
mouse islets stimulated with glucose in a GSIS assay. How-
ever, this inhibitory effect was abolished when a Y1 (a receptor 
of PYY) selective antagonist was present; highlighting a critical 
role of Y1 signaling as a negative regulator of insulin secretion. 
Consistent with this finding, Y1R-/- islets exhibited increased 
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insulin secretion and cAMP levels following glucose challenge 
compared to control islets. Using a minimal mass islet trans-
plant model where control islets were not able to restore meta-
bolic control, Y1R-/- islets exhibited significantly better glucose 
control, restored normoglycaemia and had increased insulin 
secretion compared to control islets. To see whether these ef-
fects could be induced pharmacologically; these experiments 
were repeated using C57/BL6 islets transplanted into diabetic 
mice that were orally fed Y1R antagonist or placebo. Those 
mice treated with Y1R antagonist rapidly regained normogly-
caemia and were able to maintain this for >200 days even after 
the treatment regime had ceased (10 doses; post-operative day 
0-9). Whereas placebo-treated mice did not restore metabolic 
control. To test whetherY1R antagonism could rescue poor islet 
graft function, minimal mass islet transplants were performed 
on another group of mice, which were initially fed placebo 
(post-operative day 0-9) after which they received Y1R antago-
nist. These mice had no glycaemic control for the first 9 days 
after transplant however they showed a rapid decline in hyper-
glycaemia evident within the first few days post Y1R antago-
nism treatment. Significantly, the PYY-Y1R system is con-
served in humans. Human islets express Y1R and Y1R antago-
nism also improved the function of human islets transplanted 
into diabetic RAG-/- recipients.  

Conclusions: These data demonstrate that manipulation of 
Y1R signaling can enhance β-cell function in situations where 
islet mass is limited. Also only short-term blockade of Y1 sig-
nalling in islet transplantation is required to improve insulin 
secretion and normalize glucose homeostasis. Furthermore 
transplanted islets that show poor function can be rescued with 
Y1R blockade. Importantly this finding has the potential to 
improve clinical islet transplant efficiency and help overcome 
the limited availability of transplant material. 

PO9.3 

GPR44 inhibition improves islets function and survival 
in transplanted human islet  

S. Abadpour1,2,3, S. W. Schive1,2,3, S. Skrtic4, B. Tyrberg4, T. Ry-
dén-Bergsten4, D. M. Smith4, M. Sörhede Winzell4, H. Scholz1,2,3  

1Transplant Medicine, Oslo University Hospital, Oslo, Norway. 
2Institute for Surgical Research, Oslo University Hospital, 
Oslo, Norway. 3Institute of Clinical Medicine, University of 
Oslo, Oslo, Norway. 4Cardiovascular and Metabolic Diseases, 
AstraZeneca, Mölndal, Sweden. 

Background: GPR44 is a receptor for prostaglandin D2 
(PGD2) that has recently been identified as a human beta-cells 
specific biomarker through proteomics screening.  Activation of 
GPR44-PGD2  axis results in impaired glucose stimulated in-
sulin secretion. 

Aims: By combining in vivo and in vitro approaches, we aimed 
to investigate the unknown function of PGD2-GPR44 axis in 
human islets using a GPR44 antagonist. 

Methods: Human pancreata retrieved with appropriate con-
sent and ethical approvals were possessed using standard islet 
isolation procedure. First, PGD2 was measured in cell-free su-
pernatant of human islets cultured with 22.2 mM or 5.8 mM 
glucose for 24 hrs. Next, a suboptimal dose of human islets 
(500) were transplanted under kidney capsule of alloxan-
induced diabetic NMRI nu/nu mice. Mice were divided into two 

groups (n=12/group) and were dosed orally twice daily with 30 
mg/kg of GPR44 antagonist (ant) or vehicle, started at the day 
before islet transplantation and continued until the end of the 
study on post operative day (POD)17. Islet grafts were har-
vested from 4 mice in each group at POD4 for analyzing the 
mRNA expression of enzymes, COX1, COX2, and L-PGDS us-
ing real time qPCR. Mice were monitored for B-glu every sec-
ond day (POD 2 to 17). Islet response to glucose was investi-
gated by IVGTT on POD9/10 after morning administration of 
the GPR44ant. To exclude acute effect of GPR44ant glucose 
response, we performed another IVGTT on POD14/15 without 
the morning drug administration. Human and mouse specific 
C-peptide were measured in fasted plasma on POD 2 and 17. 
Grafts were harvested at POD 17 for insulin staining to detect 
beta cell mass. 

Results: We found significant increase in secretion of PGD2 by 
human islets upon exposure to 22.2mM compared to 5.8mM 
glucose for 24 h (531±20 vs. 1020±81 pg/ml, p<0.001, n=16). All 
mice independent of treatment showed elevated non-fasting B-
glu throughout the study (mean B-glu in GPR44ant 28.5 mM 
vs. vehicle 29.7 mM). Administration of GPR44ant significantly 
improved fasting B-glu compared to vehicle treated group (10.4 
mM vs. 26.0 mM, p<0.001, n=8) measured at POD 2-17. This 
was followed by significantly improved glucose tolerance both 
at POD9/10 and POD14/15 post GPR44ant washout, expressed 
as area under curve (AUC) for glucose in GPR44ant treated 
compared to vehicle group (n=8, POD9/10: 594 ± 44 vs. 1387 ± 
34mmol/L.min, p<0.001, POD14/15: 767 ± 109 vs. 1449 ± 16 
mmol/L.min, p<0.001). We also found a significant increase in 
fasting plasma C-peptide/glucose ratio, reflecting the trans-
planted grafts functionality, in GPR44ant treated compared to 
vehicle group at POD2 and 17 (p<0.01 vs. vehicle, n=8). Im-
munofluorescent insulin staining of human islet grafts re-
vealed a significant increase in the area of insulin-positive cells 
in GPR44ant treated compared to vehicle group (447507 ± 
34852 µm2  vs. 215900 ± 17658 µm2, p<0.0001, n=8). The mRNA 
expression of COX2 (n=4) and GPR44 (n=4, p<0.05) were re-
duced in human islet grafts from mice treated with GPR44ant 
compare to vehicle at POD4 whereas COX1 and L-PGDS ex-
pressions were unchanged. 

Conclusions: The effect of high glucose on production of PGD2 
suggests the activation of GPR44 pathway by hyperglycemia in 
human islets. In vivo inhibition of GPR44 in transplanted hu-
man islets lowered fasting blood glucose, improved glucose tol-
erance and preserved islets functionality and mass possibly 
through reduction of the COX2 enzyme. This suggests that in-
hibition of GPR44 may be beneficial to human islets survival 
and function post transplantation. 

PO9.4 

Diazoxide pretreatment improves islet transplant sur-
vival in vitro and functionality in vivo 

M. Nijhoff1,2, J. Doppenberg1, M. Hanegraaf1, A. Töns1, F. Car-
lotti1, M. Engelse1, E. de Koning1,2  

1Department of Internal Medicine, Division of Nephrology and 
Transplantation, Leiden University Medical Center, Leiden, 
The Netherlands. 2Department of Internal Medicine, Division 
of Endocrinology and Metabolism, Leiden University Medical 
Center, Leiden, The Netherlands. 
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Aims: The efficacy of human islet transplantation is reduced 
by loss of islets directly after transplantation. Ischemia is 
likely to be an important contributing factor to the observed 
islet loss. Diazoxide inhibits insulin secretion by beta cells and 
has been shown to exhibit anti-apoptotic and anti-ischemic ef-
fects. We aimed to investigate whether preincubation of human 
islets with diazoxide would lead to improved islet survival and 
graft function. 

Methods: Isolated human islets were incubated in CMRL1066 
culture medium with or without diazoxide 260 µmol/L for 72 
hours. After incubation, a sample was taken to assess islet vi-
ability (FDA-PI staining) and function (glucose stimulated in-
sulin secretion, GSIS). Islets (3000 IEQ) were transplanted un-
der the kidney capsule of NOD-SCID mice which had been ren-
dered diabetic by intraperitoneal injection with streptozotocin. 
Fourteen days after islet transplantation, the mice underwent 
an intraperitoneal glucose tolerance test (IPGTT) to assess en-
dogenous human C-peptide production and glucose tolerance. 

Results: 83.2±4.0% of islets pretreated with diazoxide were 
viable compared to 76.0±4.2% of islet incubated without diazox-
ide (p<0.001). Islet function in vitro did not differ (GSIS ratio 
2.2±0.8 for treated islets versus 1.8 ±0.8 for untreated islets, 
p=0.2). The IPGTT demonstrated a higher glucose excursion in 
untreated mice as compared to treated mice (AUC glucose: 
1273 mmol/120min for treated mice versus 2804 mmol/120min 
for untreated mice, p = 0.03). Also, the IPGTT stimulated hu-
man C-peptide excursion was greater in mice who received is-
lets treated with diazoxide than in mice who received islets 
without diazoxide exposure (0.34±0.23 nmol/L versus 
0.056±0.10 nmol/L at 60 mins, respectively, p = 0.03). 

Conclusions: Diazoxide pretreatment of isolated human islets 
improves islet survival in vitro and leads to improved islet 
graft function in diabetic mice 

PO9.5 

Circulating miRNA-150-5p is Associated with Immune-
mediated Early Human β-cell Loss in Mice 

R. Roat1, M. Hossain1, J. Christopherson1, C. Free1, S. Jain1, Z. 
Guo1  

1Sanford Research, Sanford Health, Sioux Falls, USA 

Introduction: MicroRNAs (miRNAs) play an important role in 
immune system development and function and regulate lym-
phocyte differentiation and activation. Aberrant miRNA ex-
pression levels are associated with various graft rejections. In 
this study, we studied miRNAs related to islet xenograft rejec-
tion and identified circulating miRNAs associated with xeno-
graft rejection-mediated human β-cell loss. 

Methods: Diabetes was induced in immunodeficient NOD.scid 
mice by STZ injection. Human islets were transplanted under 
the left kidney capsule. After achieving normoglycemia for 
more than 2 weeks, lymphocytes from NOD mice were then 
adoptively transferred to induce human β-cell destruction. 
Blood glucose and body weight were monitored daily.  Islet 
grafts and plasma were collected immediately once blood glu-
cose reached >200mg/dL.  Human islet grafts were stained for 
insulin, CD4 and TUNEL. miRNAs in the islet grafts and in 
the plasma with or without adoptive lymphocyte transfer (ALT) 
were measured using NanoString nCounter® miRNA Expres-
sion Assay and qPCR. 

Results: ALT-treated mice had a distinct lymphocyte infiltra-
tion around grafts and extensive graft destruction and the ma-
jority of the infiltrating lymphocytes were CD4+ T cells and a 
significant increase of apoptotic β-cells. In a panel of 800 hu-
man miRNAs measured by NanoString, 11 miRNAs including 
miR-142-3p, miR-15a-5p, miR-15b-5p, miR-150-5p, miR-155-
5p, miR-16-5p, miR-191-5p, in miR-21-5p, miR-223-3p, miR-
4516, and miR-let-7i-5p were significantly increased in the 
grafts ALT-treated mice compared to PBS-treated mice. The 
copy number for miR-150-5p is significantly increased 
(8070±664 vs. 540±66, p<0.0001).  qRT-PCR confirmed the in-
crease in relative expression in grafts and in plasma at tissue 
collection (p<0.01).  miR-150-5p in plasma of STZ-induced dia-
betic NOD.scid mice without islet transplantation and with 
ALT were measured and confirmed that miR-150-5p is not a 
result of the ALT itself and is a change due to the underlying 
lymphocyte attack and graft destruction. To further determine 
the changes in grafts and circulating miR-150-5p are present 
earlier in the process of β-cell destruction,  blood at 1 week be-
fore ALT, at 1 week after ALT, and at the endpoint when blood 
glucose reached >200 mg/dL in ALT-treated mice were col-
lected. The blood glucose in the ALT-treated mice was 90±13 
mg/dL at 1 week before ALT, 114±25 mg/dL at 1 week after 
ALT, and was significantly increased to 249±10 mg/dL at tis-
sue collection.  miR-150-5p in the circulation at 1 week after 
ALT was significantly increased compared to baseline at 1 
week before ALT (p<0.05) which preceded the development of 
hyperglycemia in these ALT-treated mice. 

Conclusions: Our data demonstrated that immune-related 
miRNAs are associated with human islet graft loss in mice. 
miR-150-5p is increased in the islet graft and in the circulation 
during islet xenograft rejection and β-cell destruction prior to 
diabetes onset, and may be an early biomarker for islet xeno-
graft rejection. 

PO9.6 

Islet transplantation partially restores islet function in 
a novel Ins2 mutant mouse 

A. Austin1, A. Roberts1, C. Gentry2, S. Sharp3, D. Andersson2, 
P. Jones1, A. King1  

1Diabetes Research Group, King’s College London, London, UK. 
2Wolfson Centre for Age-Related Diseases, King's College Lon-
don, London, UK. 3Molecular Psychiatry Laboratory, Mental 
Health Neuroscience Department, University College London, 
London, UK. 

Aims of Study: Spontaneous and severe hyperglycaemia was 
unexpectedly observed within a C57Bl/6 colony. Upon investi-
gation, this was attributed to a novel dominant point mutation 
in the Insulin 2 gene (GRCm38/mm10 Chromosome 7:142,679, 
440 G>A), a human variant of which, rs80356664, has been 
known to cause rare cases of neonatal diabetes. The aims of 
this study were to establish onset of hyperglycaemia in this 
novel mouse model, assess islet function and investigate if islet 
transplantation could reverse hyperglycaemia and improve is-
let function. 

Methods: Onset of hyperglycaemia (blood glucose concentra-
tion >16.7mM) was assessed from weaning to 20 weeks of age. 
An intraperitoneal glucose tolerance test was performed at 10 
weeks. Islets were isolated at 10 and 20 weeks and insulin se-
cretion assessed at basal 2mM glucose and stimulatory 20mM 
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glucose. 500 islets were implanted under the kidney capsule of 
diabetic heterozygous males at 12 weeks. Eight weeks later, 
the endogenous pancreatic islets were isolated and secretion 
studies were performed to assess effects of normoglycaemia on 
islet function. Insulin secretion and content were assayed using 
an in-house radioimmunoassay. 

Results: Homozygous mutants showed a detrimental pheno-
type from weaning and males had to be killed within days of 
weaning due to emaciation. Homozygous females were killed 
one week post-weaning due to lack of appropriate weight gain. 
Heterozygous males showed onset of hyperglycaemia at 30±1.5 
days and by 6 weeks showed blood glucose concentrations of 
30.5±2.2 mM vs 9.7±0.4 mM in wildtype littermates with some 
diabetic males exceeding 50 mM at some time points. Both fe-
male heterozygous and wildtype mice showed normal random 
blood glucose concentrations (<16.7 mM) however, heretozy-
gous females showed substantially impaired glucose tolerance 
at 10 weeks (IPGTT area under the curve: 2900±180 mM/120 
mins vs wildtype littermates: 1815±180mM/120mins, p<0.001, 
n=21).  Heterozygous males and females showed impaired islet 
function with females showing a 63% reduction in glucose 
stimulated insulin secretion (0.21±0.1 ng/islet/hour vs wild-
type: 0.55±0.1 ng/islet/hour; p<0.001, n=4) and a 75% reduction 
in insulin content (4.2±0.4 ng vs wildtype: 18.3±1.2ng; p<0.001, 
n=4). Heterozygous males showed a more severe 92% reduction 
in glucose stimulated insulin secretion (0.042±0.02 
ng/islet/hour vs wildtype: 0.53±0.1 ng/islet/hour; p<0.001, n=4-
5) and a 97% reduction in insulin content (1.2±0.1 ng vs wild-
type: 40.4±2.1 ng; p<0.001, n=4-5). Reversal of diabetes for 8 
weeks by islet transplantation lead to a 10 fold improvement of 
glucose stimulated insulin secretion in isolated islets from het-
erozygous males (0.42±0.09 ng/islet/hour), but this was still 
45% lower than age matched wildtype mice (0.94±0.38 
ng/islet/hour). 

Conclusions: The G32S Ins2 mutation has been shown to 
cause severe hyperglycaemia in males and dramatically impair 
islet function in both male and female heterozygous mice.  This 
reduced islet function is partially restored following islet 
transplantation and prolonged normoglycaemia. This mouse 
model may present a novel tool for investigating effects of blood 
glucose on islet function and could potentially serve as an al-
ternative model in islet transplantation studies. 

PO9.7 

NRG mice provide a stable and functional host for hu-
man islets and accessory cells in a diabetic transplant 
model 

D. Rojas-Canales1,2,7, D. Penko1,2,7, J. Nitschke1,2,7, K. Sivana-
than1,2, M. Waibel3,4,7, S. Grey1,5, H. Thomas3,4,7, T. Loudovaris3,4,7, 
C. Bonder6,7, C. Drogemuller1,2,7, P. Coates1,2,7  

1The Centre for Clinical and Experimental Transplantation 
(CCET), The Royal Adelaide Hospital, Adelaide, Austra-
lia;2Department of Medicine, The University of Adelaide, Ade-
laide, Australia;3St Vincent's Institute of Medical Research, 
Melbourne, Australia;4Department of Medicine, The University 
of Melbourne, Melbourne, Australia;5Transplant Immunology 
Group, Garvin Institute, Darlinghurst, Australia;6Centre for 
Cancer Biology, University of South Australia, Adelaide, Aus-
tralia;7Cooperative Research Centre for Cell Therapy Manufac-
turing (CRC-CTM), Adelaide, Australia 

Background: Streptozotocin (STZ) induced diabetes in RAG-/- 
mice has become a standard in vivo model for testing human 
islet function. However the model is limited by significant STZ 
off target affects and poor engraftment of human cells. Im-
munocompromised NRG (NOD.Cg-Rag1tm1Mom Il2rgtm1 
Wjl/SzJ) mice have improved human cell engraftment rates 
and radiation tolerability compared to other strains. With de-
velopment of therapies that involve the co-transplantation of 
accessory cells such as endothelial progenitor cells (EPCs) or 
mesenchymal stem cells (MSCs) there is a need to demonstrate 
stable function of grafts in an animal model.   

Aim: To develop a stable NRG model for co-transplanting hu-
man islets and EPCs, which can be humanised to host alloge-
neic immune cells.  

Methods: To optimise diabetes induction, NRG male mice (8-
12 weeks) were treated with varying doses of STZ (150-
170mg/kg), where diabetes was defined by 3 consecutive blood 
glucose readings (BGL)  of  >16.6mmol/L. Diabetic mice were 
transplanted with either  human islets alone (n=4, 2000IEQ) 
 or  co-transplanted with accessory vasculogenic human EPCs 
(n=4) under the kidney capsule of  diabetic mice. BGLs were 
monitored for 28 days post-transplant for reversal of diabetes. 
Graft function was assessed by intraperitoneal glucose toler-
ance test (IPGTT; 2g/kg glucose) on cured mice displaying two 
consecutive BGL <11.1mM. NRG engraftment of human CD45+ 
cells was initially determined in non-transplanted mice, where 
allogeneic PBMNCs were injected IP and monitored for 28 
days.  Flow cytometry was used to determine the level of en-
graftment in blood and spleen. In separate islet transplant ex-
periments the rejection model was verified where islet only 
transplanted mice (2000IEQ) were injected (IP) with an opti-
mised dose of 10x106 allogeneic PBMNCs 15 days post islet 
transplant, and monitored for daily BGL and the reversion to 
hyperglycaemia.  

Results: 150mg/kg STZ dose induced a low diabetes rate (40%) 
compared to 160 or 170mg/kg, which both showed a 100% dia-
betes rate within 4 days.  Subsequent experiments used 
160mg/kg dose to induce diabetes. Mice transplanted with is-
lets alone showed a 75% cure rate by day 28 (n=4). Co-
transplantation of EPC did not affect the capacity of the islets 
to reach normoglycemia (75% cure rate, n=4). Additionally mice 
transplanted with either islets alone or co-transplanted with 
EPC displayed normal glucose clearance when challenged with 
a bolus dose of glucose following a 4 hr fast. Mice injected with 
10x106 showed a high rate of engraftment of 88%. We saw no 
significant weight loss or GVHD development over the study 
period. Allogeneic islets were rejected (BGL>16.6mmol/L) by 
10x106  PBMNC in 21 days (±SEM 4.5days, n=3). 

Conclusions: NRG mice have good tolerance for STZ diabetes 
induction and serve as a stable pre-clinical humanised islet 
transplant model, which is able to tolerate the presence of 
EPCs without affecting the cure rate. In addition high en-
graftment of human immune cells and a lack of GVHD symp-
toms in our 4 week study period will enable this model to be 
useful in testing novel immuno-therapies and therapies that 
use accessory cells.  

PO9.8 

The Metalloporphyrin BMX-001 Augments Islet Func-
tion and Engraftment in a Murine, Syngeneic, Marginal 
Transplant Model  
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A. Bruni1,2, A. Pepper2, R. Pawlick2, B. Gala-Lopez1,2, A. Gam-
ble1,2, A. Shapiro1,2  

1Surgery, University of Alberta, Edmonton, Alberta. 2Alberta 
Diabetes Institute, University of Alberta, Edmonton, Alberta. 

Aim of Study: Transplantation of islets of Langerhans has 
become a well-accepted clinical therapy for select patients with 
type-1 diabetes. Islet loss during isolation and the acute post-
transplant period can compromise long-term engraftment out-
comes, attributed in part, to oxidative stress. Islets are particu-
larly susceptible to the deleterious events associated with oxi-
dative stress due to their reduced antioxidant expression. 
Therapeutic strategies aimed to augment endogenous antioxi-
dant levels, such as the administration of metalloporphyrins, 
are an attractive approach to preserve beta-cell function and 
improve transplant outcomes. Herein, we examine whether the 
administration of novel metalloporphyrin, BMX-001, during 
organ procurement, isolation and subsequent 24-hour culture 
could improve in vitro islet function and engraftment outcomes 
in a murine, syngeneic marginal transplant model. 

Methods: BALB/c murine pancreata were distended with col-
lagenase supplemented with 0, 10 or 34µM BMX-001. Subse-
quent to isolation, islets were cultured for 24 hours in media 
supplemented with 0, 10 or 34µM BMX-001. Islets were har-
vested post-culture and either assessed for in vitro function by 
static glucose-stimulated insulin secretion (sGSIS) or trans-
planted under the renal capsule of diabetic BALB/c mice using 
a marginal dose of 150 islets. Post-transplant function was as-
sessed through non-fasting blood glucose measurements and 
intraperitoneal glucose tolerance testing (IPGTT) at 60 days 
post-transplant. 

Results: Islets cultured for 24 hours with 34µM BMX-001 ex-
hibited a significant improvement in sGSIS responses relative 
to control islets (p<0.05, one-way ANOVA). Furthermore, when 
transplanted at a marginal dose under the renal capsule of 
diabetic recipients, 52.6% (10 of 19) and 57.8% (11 of 19) of 10 
and 34µM BMX-001-treated islet recipients, respectively, be-
came euglycemic as compared to 15.7% (3 of 19) control recipi-
ents (p<0.05 and p<0.01, log-rank). BMX-001-treated islet re-
cipients exhibited improved daily blood glucose profiles relative 
to control recipients. When assessed for in vivo function by 
IPGTT, BMX-001 treatment groups demonstrated improved 
physiological glucose clearance responses relative to control-
islet recipients (p<0.05 and p<0.05, one-way ANOVA). 

Conclusions: Administration of BMX-001 augments in vitro 
function and in vivo engraftment outcomes in a murine, synge-
neic marginal mass model. Further work evaluating the utility 
of BMX-001 in islet isolation and transplantation may lead to 
improved clinical outcomes. 

 

 

 
PO9.9 

Improvement of pancreatic islet survival, function and 
angiogenesis targeting Prolylhydroxylases 

A. Langlois1, W. Bietiger, C. Peronet, C. Sookhareea, C. Mura, 
E. Maillard, M. Pinget, S. Sigrist, K. Bouzakri1  

1UMR-EA DIATECH 7294, Centre Européen d’Etude du 
Diabète, Université de Strasbourg, Strasbourg, France 

Aim: Islet number dramatically drops during the whole proc-
ess of transplantation leading to high requirement in islets 
(>10,000 IEQ/kg) to reverse diabetes. For instance, 70% of the 
transplanted islets are destroyed within the first few days after 
transplantation, partly due to a poor revascularization. The 
aim of this project was to enhance angiogenesis from grafted 
islets targeting hypoxia pathway involving Hypoxia Inducible 
Factor-1α (HIF-1α). Angiogenesis is mainly triggered by the 
target genes of HIF-1α which require the prevention of its deg-
radation to dimerize and translocate into the nucleus. The deg-
radation being taken in charge by the Prolylhydroxylases, in-
hibition of those proteins could be a interesting approach to 
increase vascularization of the graft. 

Methods: The study was realized on rat pancreatic islets. Af-
ter islet dissociation using Trypsin 0.5%, cells were transfected 
(Lipofectamine RNAiMax) with 50nM of siRNA specific against 
PHD1, 2 or 3 for 4h. Then, after 3 days of islets reformation, 
viability was determined using FDA/PI staining. Functionality 
was assessed by glucose stimulation insulin and glucagon se-
cretion (ELISA kit). PHDs and HIF-1α protein expressions 
were analyzed by western blotting. Finally, the secretion of 
VEGF was determined in the conditioned medium by Elisa 
test. Conditions were compared to following controls: untreated 
dissociated islets, undissociated islets, islets with lipovector 
alone and islets lipofected with siNUL. Statistics were per-
formed using non parametric test (Mann Whitney). Data were 
reported as mean ± SEM for the indicated number of replicates 
and a p value of <0.05 was considered statistically significant. 

Results: Islet viability was improved by the use of siPHDs as 
compared to siNUL (siPHD1: 93 ± 1 %, siPHD2: 92 ± 2 %, 
siPHD3: 89 ± 1 % vs siNUL: 84 ± 2 %; p<0.05; n = 6). 
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Regarding protein expression, as expected, PHD3 expression 
was inhibited by siPHD3 (siPHD3: 0.20 ± 0.02 vs. siNUL: 0.40 
± 0.06 PHD3 expression/β-actin; p<0.05; n = 5), whereas, PHD1 
was surprisingly upregulated by siPHD1, siPHD2 and siPHD3 
(1.52, 1.50 and 1.57 vs siNUL: 0.95 PHD1 /β-actin; n = 1). No 
PHD2 expression was detected and no significant difference 
was obtained regarding HIF-1α expression between all condi-
tions.VEGF secretion, major event for triggering angiogenesis, 
was increased by siPHD1 (siPHD1: 8932 ± 1838 pg/mg of total 
protein vs. siNUL: 5673 ± 908;n = 4). 

Islet functionality was improved by siPHD1 with the restaura-
tion of glucose stimulation insulin response (2.8 mM glucose: 
0.54 ± 0.18 %, 16.7 mM glucose: 2.15 ± 0.96 % of total insulin 
content; n = 6) versus siNUL (2.8 mM glucose: 3.18 ± 1.36 %, 
16.7 mM glucose: 3.05 ± 1.04 % of total insulin content; n = 6). 
No significant results were obtained by the inhibition of both 
PHD2 and 3 isoforms. Finally, a physiological glucagon secre-
tion in basal condition was observed with siPHD1, 2 and 3 
(CTL: 0.78 ± 0.49 %; siPHD1: 0.56 ± 0.20 %, siPHD2: 1.83 ± 
0.81 %, siPHD3: 1.75 ± 0.59 %) versus siNUL: 7.43 ± 3.37 %; 
p<0.05; n = 6). 

Conclusions: This work showed that PHDs, and more specifi-
cally isoform 1, are involved in glycemia regulation and angio-
genesis. Consequently, targeting PHDs pathway could be a 
promising approach to improve islet survival, function and re-
vascularization during transplantation. 

PO9.10 

Mitomycin-C treatment ameliorates the survival of 
transplanted islet graft in intraportal islet transplanta-
tion 

K. Yamane1, T. Anazawa1, S. Tada1, K. Inoguchi1, N. Sato2, Y. 
Arima3, H. Okajima1, S. Uemoto1  
1Division of Hepato-Biliary-Pancreatic and Transplant Surgery, 
Department of Surgery, Graduate School of Medicine, Kyoto 
University, Kyoto, Japan. 2Division of Hepato-Biliary-
Pancreatic and Transplant Surgery, Fukushima Medical Uni-
versity, Fukushima, Japan. 3Institute for Frontier Life and 
Medical Sciences, Kyoto University, Kyoto, Japan. 

Aim of study: Pretreatment of donor islets with mitomycin-C 
(MMC) attenuates host immune response in murine renal sub-
capsular islet transplantation. This study evaluated whether 
MMC pretreatment protects donor grafts from immune re-
sponse in intraportal islet transplantation. 

Methods: Fresh isolated BALB/c islets, either untreated or 
treated with 10 µg/mL MMC for 30 min, were cultured for 20 h. 
Islets were transplanted into the liver of C57BL/6N diabetic 
mice via the portal vein. Recipients did not receive post-
transplant immunosuppressive treatment. To determine spe-
cific pathways responsible for the prolongation of graft survival 
by MMC treatment, immunohistochemical studies and cyto-
kine/chemokine assays were conducted. 

Results: On transplantation of 600 allogeneic islets, control 
mice (n = 6) rejected the allograft, with a mean survival time 
(MST) of 6.5 ± 8.3 days. Pretreatment with MMC (n = 7) sig-
nificantly prolonged islet allograft survival to an MST of 35.7 ± 
7.7 days (p < 0.004) . Notably, 3 of 7 recipients accepted MMC-
pretreated islet allografts for more than 60 days without any 
immunosuppressive treatment. In an in vitro study, inter-

leukin-6, monocyte chemotactic protein-3 and matrix metallo-
proteinase-2 levels in culture supernatants were significantly 
decreased in MMC-treated islets than those in untreated islets. 
Based on immunohistochemical studies, MMC-treated grafts 
showed a mild inflammatory cell response and minimal infil-
tration of immunocompetent cells compared with untreated 
grafts. 

Conclusions: Our findings suggest that MMC pretreatment in 
transplantation prolongs graft survival in intraportal islet 
transplantation by inducing the suppression of multiple leuco-
cyte chemotactic factors, responsible for inducing unrespon-
siveness to islet grafts. A better understanding of the underly-
ing mechanism will contribute to the clinical application of this 
pretreatment protocol. 

PO9.11 

Sirolimus is not deleterious for human islets trans-
planted in vivo 

H. Hoth-Guechot1, J. Thévenet1, G. Pasquetti1, A. Quenon1, N. 
Delalleau1, V. Gmyr1, M. Vantyghem1, T. Hubert1, F. Pattou1, 
J. Kerr-Conte1  
1Translational Research for Diabetes, INSERM UMR1190 - 
European Genomic Institute for Diabetes, University of Lille, 
Lille, France 

Aim of study: Islet-cell therapy for type 1 diabetic (T1D) pa-
tients allows an insulin-independence rate of 50% to 22%, re-
spectively at 5 and 10 years post-transplantation.  This success 
rate can be attributed to an immunosuppression-based ther-
apy, thus inhibiting the activation of T cells and B cells by re-
ducing anti-interleukine2-receptor antibody (IL-2R). Sirolimus, 
also known as rapamycin, is an mTOR inhibitor, known for its 
antiadipogenic effects, but its benefical effects on metabolism 
are heavily debated. The aim of this study was to evaluate the 
effects of sirolimus on human beta cells transplanted in mice 
exposed to a standard control diet or high fat diet (HFD). 

Methods: Twenty-two RAG2KO mice were transplanted under 
the kidney capsule with 400 human islets, and divided into 4 
groups according to their diet +/- treatments: (standard chow 
(control) or high fat diet (HFD)) with or without sirolimus, ad-
ministered intraperitonally (0.2 mg/kg/day). Mice were followed 
for 6 weeks, for weight, blood glucose and human C-peptide. 
After sacrifice, residual sirolimus and leptin blood measure-
ments were performed and sections of grafts were stained for 
the endocrine β-cells volume. 

Results: After 42 days of treatment, plasma levels of sirolimus 
was higher in sirolimus-treated vs. control mice (standard-
chow: 0.48±0.08 vs. 12.06±3.13); HFD: 0.45±0.07 vs. 
16.76±5.48).  

Moreover, sirolimus-treated mice lost weight in both diet 
groups (day 42, chow diet: 101.4 ±1.86 (sirolimus) vs. 95.45 
±3.56 (control) (p<0.05); HFD: 144.47±4.66 vs. 118.02 ±2.66 in 
HFD (p<0.01)). Plasma levels of leptin was higher in HFD vs. 
standard-chow mice with a trend towards a lower level in 
HFD-sirolimus treated mice vs. HFD mice without sirolimus. 
Blood glucose, C-peptide levels and endocrine volume of en-
grafted islets were similar between the 4 different groups. 

Conclusions: Sirolimus was able to induce weight loss in mice 
treated with a HFD, without deleterious effect on glucose me-
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tabolism, insulin secretion or graft function. In agreement with 
clinical islet transplantation long-term outcomes with the Ed-
monton protocol, these results suggest that sirolimus could 
play a beneficial role in islet transplantation, especially in pa-
tients with balanced diet. 
 
Parallel Oral Session 10: Pancreas Donation, Procure-
ment and Preservation 1 

PO10.1 

The United Kingdom National Pancreas & Islet Alloca-
tion Scheme 

C. Counter1, J. Casey2, C. Watson3  

1Statistics and Clinical Studies, NHS Blood and Transplant, 
Bristol, UK. 2Transplant Unit, Royal Infirmary of Edinburgh, 
Edinburgh, UK. 3Cambridge Transplant Centre, Addenbrooke’s 
Hospital, Cambridge, UK. 

Aim: In 2010, the United Kingdom (UK) introduced a new Na-
tional Pancreas Allocation Scheme (NPAS). Pancreases from 
donors after brain death (DBD) and circulatory death (DCD) 
are allocated to patients listed nationally for either a vascular-
ised pancreas (VP) or pancreatic islet (PI) transplant.  The key 
aims of the scheme were to improve equity of access to trans-
plant; balance access to pancreases for whole organ and islet 
recipients; reduce the incidence of patients listed for two years 
or more; minimise very poor HLA mismatches and minimise 
the impact on cold ischaemic time and outcome. The national 
pancreas and islet transplant programmes are funded entirely 
by the National Health Service and the UK was third in the 
world in 2014, performing 3.76 per million population pancreas 
and islet transplants (source: GODT http://www.transplant-
observatory.org) 

Methods: A points scoring system is used to prioritise pa-
tients: with prolonged waiting times; with higher levels of HLA 
sensitisation; on dialysis; local to the donor hospital; avoiding 
poor HLA mismatch and with minimal donor-recipient age dif-
ferences. Donor body mass index (BMI kg/m2) is used to decide 
whether a pancreas is preferentially allocated to a patient 
listed for a VP (lower BMI) or PI graft (higher BMI). 

Results: Islet transplant activity increased from 11 grafts pre-
NPAS to 32 grafts 5 years post-NPAS with improvements in 
the rate of conversion from isolation to transplant (13% to 
28%). VP transplant activity remained relatively stable over 
the five years post-NPAS (≈200), with a peak in year three 
(223). The proportion of patients on the waiting list ≥2 years 
decreased from 21% pre-NPAS to 8% 5 years post-NPAS.  The 
variation in median days on the VP transplant list across cen-
tres has also decreased over the five years of the scheme, im-
proving equity; as at December 2010, the median days on the 
list ranged from 84 to 452 days across the centres compared 
with 121 to 345 days five years later. 

The proportion of sensitised patients (reaction frequency ≥75%) 
listed has increased from 12% to 17%. Of these sensitised pa-
tients, the proportion of non-white patients increased from 5% 
to 10%, but the proportion waiting longer than a year has de-
creased from 68% to 56%, pre- and 5 years post-NPAS, respec-
tively. Despite increased organ transportation, cold ischaemia 
times remained unchanged (VP median ~11 hours; PI median 
~7 hours). The proportion of poor HLA mismatched transplants 

(5 or 6 HLA A-B-DR mismatches) decreased from 34% to 16%. 
Compared to the year before the scheme started, one-year pan-
creas graft survival is unchanged: simultaneous pan-
creas/kidney (88% for both time periods), isolated pancreas 
(70% vs 74%, p=0.8).  

Conclusions: The UK’s patient-based allocation scheme for all 
deceased donor pancreases has increased islet transplant activ-
ity while maintaining whole pancreas transplantation activity; 
reduced waiting time for a whole organ transplant and im-
proved equity in median days on the transplant list across cen-
tres. In addition pancreas utilisation in PI transplants has in-
creased. 

PO10.2 

Pancreas decline rates in the UK – a 10-year national 
analysis 

S. Cornateanu1, C. Counter3, J. Casey1, P. Friend2, G. Oniscu1  

1Scottish Pancreas Transplant Centre , Edinburgh, UK. 2Oxford 
Transplant Centre, Oxford, UK;3NHS Blood and Transplant , 
Bristol, UK. 

Introduction: The utilization of pancreases for solid organ 
transplantation remain inferior to that of other solid organs. 
We set to undertake an analysis of decline rates in the UK over 
the last ten years to identify areas that can improve pancreas 
transplant rates. 

Methods: Data on all pancreases offered for solid organ trans-
plantation between January 1st 2005 and December 31st 2015 
was extracted from the National Transplant Registry. The 
number of organs turned down for transplantation, the reasons 
and the time point of decline were analysed.  A centre specific 
comparison was undertaken to analyse decline reasons, consis-
tency in decision and trends over time. 

Results: During the 10-year period, 7367 pancreases were of-
fered for solid organ transplantation. 4807 (65.3%) were Donors 
after brain death (DBD)s and 2551 (34.6%) were Donors after 
circulatory death (DCD). 

3645(49.5%) organs were turned down on the basis of donor 
history and were not retrieved. The main reasons for decline 
were age, BMI, history of alcohol abuse and cause of death. 

Of the 3699 pancreases retrieved, 1394 (37.7%)were initially 
accepted but eventually not used. 2303 (62.3%) pancreases 
were transplanted representing 31.26% of all organs offered for 
solid organ transplantation. 

Of these, 2146 were transplanted as simultaneous pancreas 
and kidney (SPK) or pancreas alone (PA) and 1176 (55%) were 
transplanted on the first offer of the whole organ. The remain-
ing 970 pancreases were accepted and transplanted after a me-
dian (IQR) of 3 (2-5) offers of the whole organ. 52% of the DBD 
pancreases were accepted and transplanted on the first offer 
compared with 69% of the DCD organs. Overall there was an 
increase in utilization of DCD donors over the ten-year period. 

A subgroup analysis of the first offer to a named patient of a 
whole organ, which was subsequently transplanted as a SPK or 
PA, between 1 December 2010 and 31 December 2015, showed 
significant differences in decline rates between centres. The 
decline rates ranged from 28% to 61% for DBD and from 3% to 
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78% for DCD, Chi-square p-value <0.0001 for both DBD and 
DCD. 

Conclusions: A significant number of solid pancreases are 
discarded in the UK. There is a need for better graft assess-
ment to minimise unnecessary travel and increased cold 
ischemia. A closer link with the islets programs may allow for a 
better use of the discarded grafts. 

PO10.3 

Impact of Deceased Donor Cardiac Arrest Time on Post-
Pancreas Transplant Graft Function and Survival 

J. Fridell1, R. Mangus1, J. Schoering1, J. Powelson1  

1Department of Surgery, Indiana University School of Medi-
cine, Indianapolis, IN, USA 

Introduction: Use of extended criteria organ donors has suc-
cessfully increased the number of grafts available for trans-
plantation. Transplantation of pancreas grafts from donors 
who have experienced cardiopulmonary arrest is not necessar-
ily a common practice. The impact of donor “downtime,” the 
cumulative time of donor asystole, has not been well described 
in this patient population. This study reviews a large number 
of pancreas transplants at a single center to quantitate the fre-
quency and length of deceased donor arrest. Measured donor 
pancreas enzymes were compared to reported arrest time to 
determine the strength of correlation. Post-transplant clinical 
outcomes include post-transplant serum amylase and lipase, 
length of hospital stay, and short- and long-term graft survival. 

Methods: The records of all pancreas transplants performed at 
a single center over a 13-year period were reviewed. Donor ar-
rest included any reported asystole, and the time period of 
asystole was calculated from the pre-hospital reports as re-
corded by the onsite organ procurement coordinator. Donors 
with arrest time were stratified into 3 groups: <20 minutes, 20 
to 39 minutes, and 40 minutes or more. Peak donor pancreas 
enzyme levels were extracted from the original on-site records. 
Post-transplant graft injury was assessed using measured 
laboratory values including peak serum amylase and lipase 
levels. Early graft loss was assessed by 7- and 90-day graft 
loss, while long term graft survival was assessed with Cox re-
gression (10-year). 

Results: The records for 606 deceased donor pancreas trans-
plants were reviewed. There were 176 donors who experienced 
cardiopulmonary arrest (29%). The median arrest time was 20 
minutes (mean 23, range 1 to 90, standard deviation 16 min-
utes). The median peak pre-procurement amylase and lipase 
levels for donors with arrest time was 84u/L and 40u/L, com-
pared to 77u/L and 29u/L for donors with no arrest (p=0.42 and 
p=0.02). Post-transplant, the peak amylase and lipase levels for 
grafts with arrest time was 180u/L and 142u/L, compared to 
206u/L and 157u/L for donors with no arrest (p=0.63 and 
p=0.14). Donor grafts with >40 minutes arrest time were noted 
to have significantly higher peak pre-transplant lipase levels 
and significantly lower peak amylase levels post-transplant 
(p=0.05 for both). Regarding length of hospital stay, there was 
no difference among the two groups. When stratifying by 
length of donor arrest time, there was no difference in graft 
loss at 7- or 90-days post-transplant, and there was no differ-
ence in 1-year graft survival (all groups > 90%). Cox regression 
comparing four groups of patients (no arrest, < 20 minutes ar-

rest, 20 to 40 minute arrest and >40 minutes arrest) demon-
strated no statistical difference in survival at 10 years. 

Conclusions: These results support the routine use of de-
ceased pancreas donors who experience cardiopulmonary ar-
rest in the period immediately prior to donation. Prolonged pe-
riods of asystole were associated with higher peak elevations in 
serum lipase in the donor, but lower peak amylase elevations 
in the recipient. There were no differences in early and late 
survival. 

 

 

 

 

PO10.4 

Utility Maximization Model in Pancreas Transplanta-
tion: Characteristics Distinguishing Aggressive Centers 
from Risk-Averse Centers 

O. Serrano1, T. Dunn1, R. Kandaswamy1, E. Finger1  

1Department of Surgery, University of Minnesota, Minneapolis, 
MN, USA. 

Objective: With an increasing organ shortage and a declining 
pancreas allograft utilization rate, the utility maximization 
model to pancreas transplantation requires a delicate balance 
between adequate donor selection and transplant center temer-
ity.  We sought to compare outcomes between aggressive (ATC) 
and nonaggressive transplant centers (NTC) to delineate center 
practices that promote maximal organ utilization. 

Methodology: We studied outcomes for adult pancreas trans-
plant (PTx) recipients from deceased donors between January 
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1, 2000 and December 31, 2015 using the Scientific Registry of 
Transplant Recipients (SRTR).  Recipients were aggregated 
according to the center level.  A transplant aggressiveness 
score (TAS) was assigned to each center based on organ utiliza-
tion characteristics (OUC) and recipient demographic charac-
teristics (RDC).  Outcomes were compared between cohorts as-
signed based on TAS.  A mixed-effect Cox proportional hazards 
model adjusting for pancreas donor risk index, recipient age, 
exocrine drainage method, gender, and transplant era and or-
der was constructed.  TAS was included as a random effect in 
the model.  Cluster analysis was performed among centers 
based on TAS to delineate phenotypic characteristics of ATC. 

Results: Between January 1, 2000 and December 31, 2015, 
19,708 PTx were performed (13,391 SPK, 2,581 PTA, 3,736 
PAK).  Deceased-donor transplant volume correlated with TAS 
(Figure 1).  ATC were mostly found in regions 2, 5, and 7.  
Cluster analysis revealed ATC to be more likely to transplant 
organs with longer cold ischemia time, those procured after 
cardiac death, be imports, have a higher terminal creatinine 
and have a Public Health Service (PHS) high risk designation 
(Figure 2).  Overall, UOC correlated weakly with TAS; whereas 
RDC correlated more significantly with TAS, especially for 
SPK (p=0.046). 

Conclusions: Pancreas transplant center aggressiveness ap-
pears to be more profoundly dependent on RDC.  Albeit con-
tributory, OUC seem to affect overall clinical outcomes mea-
gerly.  

Figure 1. Transplant Aggressiveness Score as a Function of 
Transplant Center Volume 

 

 

Figure 2. Cluster Analysis of Transplant Center Phenotypic 
Patterns 

 

 

PO10.5 

Broadened Allocation of Pancreas Transplants across 
Compatible ABO Blood Types 

J. Fridell1, S. Gustafson2, B. Thompson2, M. Prentice3, M. 
Curry3, J. Odorico4  

1Department of Surgery, Indiana University School of Medi-
cine, Indianapolis, Indiana, USA. 2Scientific Registry of Trans-
plant Patients (SRTR), Minneapolis, Minnesota, USA. 3United 
Network for Organ Sharing (UNOS0, Richmond, Virginia, 
USA. 4Department of Surgery, University of Wisconsin, Madi-
son, Wisconsin, USA. 

Background: Pancreas transplants continue to decline and 
the majority of pancreas transplants in the US are performed 
through a simultaneous pancreas-kidney (SPK) transplant. 
Current Organ Procurement and Transplantation Network 
(OPTN) policy restricts certain blood type compatible SPK 
transplants from occurring. We examined the effects of five al-
ternative allocation sequences that allowed all clinically com-
patible ABO transplants using the Kidney Pancreas Simulated 
Allocation Model (KPSAM), results from two runs (R1, R2) are 
presented. The goal was to determine if broadened ABO com-
patibility would increase the number of annual SPK trans-
plants. 

Method: The study cohort included kidney (KI), kidney-
pancreas (SPK), and pancreas (PA) candidates waiting for 
transplant for at least one day between January 1, 2010 and 
December 31, 2010 (full cohort), and kidneys and pancreata 
recovered for transplant during the same time period. Addi-
tionally, because the SPK/PA waiting list has shrunk since 
2010, the study population was reduced by random sampling to 
match the volume of the 2015 period prevalent SPK/PA waiting 
list (reduced cohort). Two alternative allocation sequences (Ta-
ble 1) and the current sequence (as of March 2016, called BL) 
were run in KPSAM using both the full and reduced cohorts. 
Each was run for 10 iterations. Acceptance behavior was held 
constant across runs. 
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Results: Compared to the current allocation sequence, R1 and 
R2 both showed an increase in SPK transplants (+142 to +145), 
a nearly corresponding decrease in KI transplants (-105 to -
136), and virtually no change in PA transplants (-7 to +13). 
Survival metrics previously used by the OPTN Kidney Com-
mittee, such as LYFT (life years from transplant), also in-
creased, because all else equal, SPK recipients have higher es-
timated LYFT than KI recipients. The distribution of trans-
plants by blood type changed, with more ABO:A, B, and AB 
transplants performed, and fewer ABO:O (Figure 1). This trend 
was across all transplant types (KI, SPK, PA), with the relative 
percent changes largest for SPK. No other demographic distri-
bution (age, race, sex, cause of disease, PRA, local/import) was 
substantively different from BL under Runs 1 or 2. 

Discussion: Broadened ABO compatibility allowances primar-
ily benefitted SPK ABO:A and AB candidates, since they could 
receive offers from all donors (with the exception of ABO:B do-
nors for ABO:A candidates). ABO:O candidates saw reduced 
access to transplant, as they now compete with all other candi-
dates for their only compatible organs. Assuming no changes in 
acceptance practices under a changed allocation system, no 
other aspects of kidney-alone transplants were meaningfully 
affected. The simulation results suggest that modifying the 
current allocation sequence to incorporate broadened ABO 
compatibility can result in an increase in annual SPK trans-
plants. 

 

 
PO10.6 

Donor quality is the most important risk factor that is 
associated with Pancreas Transplant (PTX) outcomes 

M. Laftavi1, A. Gruessner1, O. Pankowycz1, R. Gruessner1  
1SUNY Upstate Medical University, Syracuse, NY, USA 

Introduction: There is a contradictive literature regarding 
the more recent outcomes of PTX particularly the improve-
ments in SPK. It is possible that this contradictive literature 

contributed to the drop in PTX in the USA. 

Methods: We performed multivariate analyses of 2,971 recipi-
ents with type 1 diabetes mellitus, induction therapy with de-
pleting antibodies, and maintenance therapy with tacrolimus 
and MMF transplanted between 1/2009 and 12/2015. The fac-
tors in the analyses were recipient (age, gender, race, BMI, di-
alysis, PRA), donor (age, sex, cause of death, preservation time, 
BMI, and pancreas donor risk index (pDRI)), and transplant 
factors (HLA mismatch, duct management, center volume). To 
more easily describe the impact of the donor factors all together 
we computed the distribution of the pDRI with the tertiles. 
 Outcome criteria were early technical complications during the 
first 3 months and graft function at 1 year posttransplant and 
the impact of recipient BMI on outcome. 

Results: Patient survival at 1 and 3 years was 97.4% and 
94.3%. One and 3 year pancreas graft function was 90.0% and 
83.8% kidney graft function 95.5% and 89.4%. The technical 
failure rate for the pancreas graft was 6%. The effect of the 
pDRI on TF was the most significant with P=0.02. The odds 
ratio comparing the third vs the first tertile resulted in 1.71 
(1.17, 2.49).  A PRA level over 20% also showed a significantly 
increased risk (p=0.03). Recipient age and BMI were noticeable 
but did not reach statistical significance. A separate analysis 
for the pDRI tertiles showed for the 2 lower tertiles no in-
creased recipient for risk factors. The highest tertile, which 
contained the less optimal donors, showed a significant in-
creased technical risk in obese recipients, and recipients with a 
PRA over 20%. 

The results for graft function at 1-year posttransplant were 
very similar to the outcome for technical failure. The highest 
risk for pancreas graft failure was found in the pDRI 
(p=0.0003) followed by an increased PRA (p=0.01). Separate 
analyses of the two lower tertiles showed no impact of recipient 
factors. Higher recipient BMIs or older age had no impact. For 
the third tertile (less optimal donor) obese recipients had a sig-
nificantly increased risk for graft failure of over 60% (p=0.02). 

Conclusions: Donor quality has the highest impact on the 
outcome of PTX. We suggest that many patients that are de-
clined for PTX due to recipient risk factor should be consider 
for PTX from well-selected donors. 

PO10.7 

Pancreas Organ Underutilization: 15 Years Analysis 

S. Siddiqi1, J. Almario-Alvarez1, J. Yoo1, K. Villaroel-Gomez1, R. 
Batra1, A. Lu1, D. DiSabato1, S. Akkina1, A. Desai1, C. Black-
burn1, R. Garcia-Roca1  
1Department of Surgery, Loyola University Medical Center, 
Maywood, USA 

Aim: Pancreas recovery has declined by 32% over the last 15 
years. We analyzed national pancreas utilization rates for do-
nors with suitable criteria for pancreas retrieval to understand 
this trend. 

Methods: Using UNOS database from 2000-2014, a retrospec-
tive review of 31,960 suitable pancreas donors was carried out. 
Exclusion criteria: donor age>40 years, donor Body Mass Index 
>30kg/m2, history of diabetes or alcohol abuse, positive serolo-
gies including hepatitis B or C, HTLV or HIV, liver or pancre-
atic enzymes >500 mg/dL and Kidney Donor Profile Index 
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>85%. Pancreas utilization was compared in 3 periods of 5 
years. 

Results: Transplant rates have declined from 45.8% to 37.2% 
over time. Discard reasons that increased statistically overtime 
include: donor quality (24.4% to 28.6%), unavailable recipients 
(9.1% to 12.6%) and DCD (2.5% to 5.5%). Other reasons re-
mained similar: organ anatomy, no consent, CIT, shared vascu-
lature, operational and cardiac down time (CDT) (Figure 1). 
Donor variables remained unchanged across the three periods 
(p=NS) (Table1). Further analysis of the data revealed that 
some relevant donor information may be included in “donor 
highlight” or “medical history” comments in donornet but was 
not captured by other discrete fields. This may have led to a 
rise in pancreas refusal due to “Donor quality” despite having 
other measurable parameters within acceptable donation crite-
ria. Additionally, the calculated travel time was the most com-
mon reason to refuse organs after retrieval. Kidney sharing 
with thoracic and abdominal teams limited the organ donation 
to pancreas transplant alone (PTA) recipients only and made 
allocation difficult. 

Conclusions: The declining pancreas transplant rates may be 
due to DCD refusal, donor quality and increased difficulty in 
organ allocation. Improvement in donornet documentation with 
discrete fields may help understand organ underutilization. 

Table 1. Donor demographic information across the three 
study periods 

 

PO10.8 

Prospective National Study of Discarded Pancreases in 
the UK 

S. Cornateanu1, S. Dholakia*2, C. Jansen1, C. Counter3, A. 
Sutherland1, S. Sinha2, R. Ploeg2, P. Friend2, J. Casey1, G. On-
iscu1  

1Scottish Pancreas Transplant Centre, Edinburgh, UK. 2Oxford 
Transplant Centre, Oxford, UK, 3NHS Blood and Transplant, 
NHSBT, Bristol, UK. 

Introduction: The utilisation of solid organ pancreases in the 
UK remains low. Fatty graft appearance, long cold ischaemic 
time and organ damage are the main reasons for discard. We 

set to prospectively assess the reasons for discard and investi-
gate if utilisation could be increased by refining acceptance cri-
teria. 

Method: All pancreases discarded in the UK during a six-
month period (1st of July 2016-1st of January 2017) were send 
for evaluation in two centres (Edinburgh and Oxford) on a rota-
tional basis. Assessment was undertaken by a consultant sur-
geon independent of the previous discard decision and involved 
a video recording before and after preparing the graft for im-
plantation. Evaluation included assessment of fatty infiltra-
tion, organ damage, vascular and duodenal integrity, place-
ment of the mesenteric staple and iliac graft. Donor data and 
reasons for the initial decline were captured from the National 
Transplant Database. The concordance between initial assess-
ment and second evaluation was assessed. 

Results: 53 organs were evaluated. There were 37 DBD 
(69.81%) and 16 DCD donors (30.18%). The median donor age 
was 44 years old (range:9-62 yrs) with a median BMI of 23.9 
(range: 19 – 35.3). 

51 of 53 organs (96%) were declined after being initially ac-
cepted for transplantation by the first centre, whilst 2 were 
discarded at the point of procurement. 26 organs (49%) were 
declined due to fatty appearance and 19 (35.84%) due to vari-
ous degrees of damage including 9 major capsular or vascular 
injuries. 

Of the 53 discarded pancreases, 19 organs (35,84%) were sub-
sequently deemed usable by the additional assessment. 

The centre specific acceptance criteria revealed variation in 
relation to the size of capsular tears and the degree of steato-
sis. 

Conclusions: The decision to discard a donor pancreas ap-
pears inconsistent in at least one third of cases. A better and 
more timely assessment at the point of retrieval may reduce 
cold ischaemic time and lead to better utilisation. A video as-
sessment may assist this decision. 

PO10.9 

Pancreas loss due to shared vasculature with other or-
gans: An Analysis of 15 Years 

K. Villaroel Gomez1, S. Siddiqi1, J. Almario1, J. Yoo1, R. Batra1, 
A. Lu1, D. DiSabato1, S. Akkina1, A. Desai1, C. Blackburn1, R. 
Garcia-Roca1  
1Department of Surgery, Loyola University Medical Center, 
Maywood, USA 

Aim: The aim of this study is to analyze the effect the shared 
vasculature criteria between intestine, liver, and pancreas has 
had on the efficient use of organ resources in the last 15 years. 

Methods: Using UNOS database from 2000-2014, we selected 
31,960 suitable pancreas donors. Suitability was defined as 
donor age <40 years old, donor Body Mass Index <30 kg/m2, no 
history of diabetes or alcohol abuse, negative serologies, Kidney 
Donor Profile Index <85% and liver or pancreas enzymes <500 
mg/dL. We analysed organ utilisation of 319 suitable donors 
where, due to shared vasculature, the pancreas was sacrificed 
to prioritize liver and intestinal transplants. Data analysis 
compared organ utilisation among three donor weight groups: 
≤25kg, 26-60kg, and >60kg. 
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Results: From the 319 cases where the pancreas was not re-
covered due to shared vasculature with the liver or intestinal 
teams, the liver and intestines were successfully retrieved in 
99.9% and 28.2% of the donors respectively. After retrieval, 
5.7% of those livers and 1.1% of the intestines were ultimately 
discarded. Liver transplantation was successful in 94.3% of the 
cases, almost half of the cases (48.5%); from donors weighing 
above 60kg where the vasculature should be large enough to be 
shared with the pancreas. Liver discard rates were signifi-
cantly higher in donors less than 60kg, mainly due to vascular 
injuries sustained during retrieval and recipient unsuitability. 
Livers discard from donors weighing more than 60kg occured 
usually after unfavorable biopsy findings at which point the 
pancreas had already been declined for vascular anatomical 
reason. Intestinal discard after retrieval was minimal with lit-
tle impact on overall pancreas utilisation. 

Conclusions: In an already scarce pool of donor organs, our 
study emphasizes the need for more efficient organ usage. Pan-
creas recovery should be possible along with liver and intes-
tines in donors weighing more than 60kg with the help of a pro-
ficient surgical team. Furthermore, intraoperative liver decline 
based on liver biopsies should allow time for reallocation before 
cross-clamp to avoid unjustified pancreas discard. Pancreas 
discard due to shared vasculature may be justified in donors 
weighing less than 60kg due to small vessels but multi-organ 
retrieval should be possible in larger donors. Minimising pro-
curement injuries and allowing re-allocation of organs prior to 
cross-clamp can invariably increase organ utilisation from de-
ceased donors. 

PO10.10 

Associations of donor vasoactive drugs with pancreas 
transplant graft survival 

I. Shapey1,2, A. Summers2, P. Yiannoullou1,2, C. Fullwood3, N. 
Hanley1, A. Gruessner4, T. Augustine1,2, M. Rutter1,5, D. van Del-
len1,2  

1Division of Diabetes, Endocrinology and Gastroenterology, 
University of Manchester, Manchester, UK. 2Department of 
Renal and Pancreatic Transplantation, Central Manchester 
University Hospitals NHS Foundation Trust, Manchester, UK. 
3Department of Medical Statistics, Central Manchester Univer-
sity Hospitals NHS Foundation Trust, Manchester, UK. 
4Department of Surgery, SUNY Upstate Medical University, 
Syracuse, New York, US. 5Manchester Diabetes Centre, Cen-
tral Manchester University Hospitals NHS Foundation Trust, 
Manchester, UK. 

Introduction: Vasoactive drugs (VaD) are commonly used to 
correct abnormal haemodynamics of organ donors in Intensive 
Care Units (ICU). VaDs can differentially affect insulin secre-
tion positively (dobutamine) or negatively (noradrenaline). 
Therefore, we hypothesised that some VaDs might induce beta-
cell stress/death and be associated with adverse pancreas 
transplant outcomes. We aimed to assess relationships of VaD 
use to pancreas transplant graft survival. 

Methods: We used Cox-regression in UK Transplant registry 
data (2004-2016) to assess associations between use of five 
VaDs and covariate-adjusted pancreas graft survival (median 
follow-up: 3 years) before and after correction for multiple test-
ing (p-value threshold: <0.01). 

Results: In2272 pancreas transplant donors, VaDs were used 
in the following numbers (proportions): dobutamine 80 (3.5%), 
dopamine 87 (3.8%), adrenaline 167 (7.4%), noradrenaline 1657 
(73.0%) and vasopressin 1273 (56.1%). 

Compared to donors not requiring noradrenaline, donors re-
quiring noradrenaline were more often non-White ethnicity 
(80.8% vs.72.5%, p=0.033), hypotensive (76.4% vs. 69.0%, 
p<0.001), DBDs (76.0% vs. 58.5%, p<0.001), with higher 
creatinine values (mean of 83.49 vs. 76.24 µmol/L, p=0.003) 
and be more likely to die from trauma (78.0% vs. 71.0%, p= 
0.001). Donors not treated with noradrenaline were more often 
likely to die from hypoxic brain injury (74% vs. 66%, p=0.014), 
have a past history of hypertension (73.7% vs. 64.4%, p=0.005) 
and cardiac disease (73.5% vs. 62.0%, p=0.040). In donor vari-
able-adjusted models, noradrenaline use (vs. non-use) was as-
sociated with better graft survival (HR (95%CI): 1.35 (1.10-
1.66) p=0.004) after adjustment for recipient variables (HR 
(95%CI): 1.35 (1.05-1.72), p= 0.018) and cold ischaemic time 
(HR (95%CI): 1.30 (1.003-1.67), p= 0.048; Figure 1) but not af-
ter correction for multiple testing. 

In donor variable-adjusted models, dobutamine use (vs. non-
use) was associated with significantly poorer graft survival 
(HR: 0.65 (0.43-0.98) p=0.039; Figure 2) but this relationship 
became non-significant after further adjustment for cold is-
chaemic time and recipient variables. Use of adrenaline, dopa-
mine and vasopressin were not related to graft survival. 

Discussion: Noradrenaline use was associated with better 
graft survival in models adjusting for donor and recipient vari-
ables but not after correcting for multiple testing. Further re-
search is required to replicate these findings and establish 
whether relationships are truly significant and causal before 
any change in practice is made. Better outcomes associated 
with noradrenaline use could be explained by inhibition of pan-
creatic insulin secretion thereby resting beta-cells at a time of 
high metabolic stress. 
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Parallel Oral Session 11: Clinical Islet Autotransplanta-
tion 

PO11.1 

10 years or more of follow up after Total Pancreatec-
tomy and Intra Portal Islet Auto Transplantation 
(TP/IAT) for treatment of Chronic Pancreatitis, Is it a 
durable operation? 

S. Chinnakotla1, T. Dunn1, G. Beilman1, V. Kirchner1, M. 
Freeman2, S. Schwarzenberg3, M. Bellin3, L. Berry1, T. Pruett1, 
D. Sutherland1  

1Surgery, University of Minnesota, Minneapolis, US;2Medicine, 
University of Minnesota, Minneapolis, US. 3Pediatric, Univer-
sity of Minnesota, Minneapolis, US 

Background: Total pancreatectomy and intra-portal islet cell 
auto-transplantation (TP/IAT) is increasingly being utilized for 
the management of chronic pancreatitis (CP), the benefits be-
ing removal of the root cause of pain and amelioration of diabe-
tes via islet auto transplantation. However, the long-term du-
rability of this operation remains unclear 

Methods: Of the 672 patients that received TP-IAT at our cen-
ter, 93 patients with 10 years or greater follow up from the re-
cent era (1995-2005) were identified for inclusion in this single-
center observational study. End points included narcotic re-
quirements, islet function (Insulin-independence; Partial graft 
function=C-peptide positive, >0.6ng/dl and No function=C-
peptide<0.6mg/dL), and quality of life. 

Results: There were 72 patients with complete clinical data at 
the 5yr and 10 years. The 5-year and 10-year actuarial survival 
was 88% and 78% respectively. The prevalence of narcotic use 
declined with time (p=0.001), was12% at 5 years and 11% at 10 
years. At 10 years, insulin independence and partial graft func-
tion was seen in 17% and 33% respectively. Pediatric patients 
are more likely to have islet function compared to adults 
(p=0.013, Figure 1). SF-36 QoL assessment demonstrated con-
tinued improvements in all tested modules at 10-year follow-up 

Conclusions: This represents the first largest series examin-
ing long-term outcomes (10 years or more) after TP/IAT. 
TP/IAT produces durable pain relief and improvement in QOL 
parameters. Islet auto graft function is sustained even past 10 
years. 

 

PO11.2 

Pre-operative HbA1c and pain score influences on post-
transplant glycemic control in high dose islet transplan-
tation for chronic pancreatitis 

G. Yoshimatsu1,3, B. Naziruddin2, M. Khadka2, M. Levy2, P. 
Kim2, N. Onaca2, E. Beecherl2  

1Department of Regenerative Medicine & Transplantation, Fu-
kuoka University, Fukuoka, Japan;2Annette C. and Harold C. 
Simmons Transplant Institute, Baylor University Medical Cen-
ter, Dallas, USA;3Islet Cell Laboratory, Baylor Scott & White 
Research Institute, Dallas, USA 

Aims: In the successful islet autologous transplantation, 
transplanted islet dose (>5,000 IEQ/Kg recipient weight) is re-
ported as a key factor to achieve good glycemic control. How-
ever the high dose of islet transplantation does not achieve in-
sulin independence in all the recipients. In this study, we 
aimed to identify key factors related with good glycemic out-
come after high dose islet transplantation using pre-transplant 
clinical data. 

Methods: We have performed 135 cases of TPIAT since Oct 
2006 to Oct 2016 at our center. Among of them, thirty one pa-
tients received high dose of islets (>5,000 IEQ/kg). We classi-
fied them into three groups as excellent (EX), good (GO), or 
poor (PO) outcomes based on 1 year post-transplant values of 
HbA1c and insulin requirement. 

Results: Patient ages were 40.1±11.5 years old in EX (n=20), 
40.1±11.5 years old in GO (n=6) and 42.7±8.9 years old in PO 
(n=11) groups and did not differ significantly. Preoperative 
body weight and BMI were lower in EX group and higher in PO 
group, although there were no significant differences (EX vs 
GO vs PO; 70.6±15.9 kg, 77.9±13.4kg, and 83.2±13.3kg in body 
weight; 26.1±5.0, 28.5±4.70, 29.8±4.7 in BMI, respectively). PO 
group had significantly higher preoperative HbA1c compared 
with EX and GO group (EX vs GO vs PO; 5.30±0.35%, 
5.64±0.11%, 5.87±0.66%, p=0.0118). EX group had significantly 
lower pain score (EX vs GO vs PO; 6.58±1.57, 8.83±1.32, 
7.82±1.89, respectively, p=0.0196). In the islet isolation results, 
EX group had significantly more islets distribution in 100-
150µm size compared with PO group (18.2±3.37% vs 
14.6±4.39%, p=0.0318). Regarding the transplantation proce-
dure, longer infusion time was significantly associated with PO 
group (EX vs GO vs PO; 32±11min, 32±15min, 48±18min, re-
spectively, p=0.026). In the perioperative days, PO group had 
two cases of portal vein thrombosis after transplantation, and 
there were two severe remote infection cases, such as pneumo-
nia and UTI. 

Conclusions: Higher preoperative HbA1c and pain score were 
determined as the risk factors for poor outcome after high dose 
autologous islet transplantation. Furthermore, portal vein 
thrombosis and severe infectious complications may also ham-
per islet engraftment. 

PO11.3 

Mechanisms of Hypoglycemia after a high carbohydrate 
meal in pancreatic autoislet recipients 

L. Bogachus1,2,3, M. Bellin2, A. Vella4, R. Robertson1,2,3  

1Pacific Northwest Diabetes Research Institute, Seattle, USA. 
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2Department of Medicines and Pediatrics, University of Minne-
sota, Minneapolis, USA. 3Department of Medicine, University 
of Washington, Seattle, USA. 4Mayo Clinic College of Medicine, 
Rochester, USA. 

Introduction: Successful recipients of intrahepatic auto islet 
transplantation after total pancreatectomy for chronic, painful 
pancreatitis (TPIAT) often complain of severe hypoglycemia 
after meals.  

Aims: To examine mechanisms of this glycemic dysregulation. 
Methods: We conducted triple isotope-labeled glucose studies 
during a high carbohydrate meal in 10 TPIAT recipients.  

Results: All recipients had normal fasting glucose and HbA1c 
levels.  Prior to ingesting the meal, mean ± SE levels of fasting 
glucose, insulin, and glucagon were 5.6 ± 0.2 mmol/L, 5.1 ± 0.6 
µU/ml, and 90 ± 17 pg/ml, respectively.  Compared to normal 
control subjects, peak glucose levels were significantly higher 
in the TPIAT group (14.2 ± 1.2 vs. 9.66 ± 0.3 mmol/L; 
p<0.001).  However, at 150 to 330 minutes, glucose levels for 
the recipient group were 3.8 ± 1.2 mmol/L, and 5 subjects were 
in the hypoglycemic range.  Despite the glucose levels, gluca-
gon levels increased only slightly during the study (delta glu-
cagon = 22 ± 7 pg/ml).  Triple-labeled glucose isotopes meas-
urements during these studies revealed similar rates of glucose 
appearance and disappearance in the TPIAT recipients com-
pared to controls.  However, endogenous glucose production 
tended to be lower in those recipients who became overtly hy-
poglycemic.  

Conclusions: These studies demonstrate that during a high 
carbohydrate meal TPIAT recipients develop excessively high 
glucose levels initially followed by a brisk fall in glucose levels 
by some into the hypoglycemic range and these did not have a 
quantitatively appropriate glucagon response. Initially high 
glucose levels followed by hypoglycemia and inadequate gluca-
gon response is a likely mechanistic series of events that con-
tributes to post-prandial hypoglycemia in TPIAT recipients. 

PO11.4 

Quantification of miRNAs released during isolation pro-
cedure reflects islet damage and correlates with the 
post-transplant outcome in TPIAT 

P. Saravanan1, M. Kanak2, C. Darden1, C. Chang1, G. Yoshi-
matsu3, M. Lawrence1, B. Naziruddin4  
1Islet Cell Laboratory, Baylor Scott and White Research Insti-
tute, Dallas, Texas, USA. 2Transplant Division, Department of 
Surgery, VCU Medical Centre, Richmond, USA. 3Department of 
Regenerative medicine and Transplant, Fukuoka University, 
Fukuoka, Japan. 4Department of Transplant, Baylor Simmons 
Transplant Institute, Dallas, Texas, USA. 

Introduction: Total Pancreatectomy with islet auto trans-
plantation (TPIAT) is a promising treatment choice to reestab-
lish good quality of life in chronic pancreatitis patients. Despite 
recent improvements in islet isolation protocol, islets are sub-
jected to stress throughout the isolation procedure including 
enzymatic digestion, gradient purification that result in con-
siderable variation in islet quality and yield. Accurate meas-
urement of islet damage during isolation procedure is essential 
for the development of novel approaches to improve islet yield 
and quality. Traditional islet damage biomarkers like C-
peptide, proinsulin and insulin are not suitable to measure is-

let damage since they can be mechanically released or stimu-
lated by the components used in the isolation process like glu-
cose or serum.  Earlier, we have demonstrated that miR-375 is 
a highly sensitive and reliable marker for acute islet cell dam-
age under in vitro and in vivo. Here we have systematically 
examined islet damage at various isolation steps by measuring 
miR-375, miR-200c and C-peptide and correlated the extent of 
islet damage with post-transplant graft function among TPIAT 
patients. 

Methods: A total of 12 TPIAT patients were included in this 
study. Aliquots of solutions were collected during various 
stages of isolation process starting from transportation, en-
zyme perfusion, digestion of the pancreas at 10th, 20th, 30th min 
and at the end of the digestion, recombination, purification and 
the bagging of the purified islets. Then from each sample the 
total miRNA <200nt was isolated using size based column 
separation by miRCURY RNA Isolation kit-Bio fluids. The 
cDNA conversion was done using miRCURY LNA cDNA con-
version kit. Then quantitative PCR was performed using LNA 
based specific primers for miR-375 and miR-200c. C-peptide 
was measured using ELISA kit. After transplantation, patients 
were monitored for up to 6 months to evaluate the metabolic 
outcome. Patient’s data were obtained for the following pa-
rameters: fasting c-peptide, fasting blood glucose, HbA1c, 
SUITO index, units of insulin intake per day. 

Results: The amount of miR-375 released during the initial 
stages of pancreas digestion was significantly higher than 
other steps (P < 0.001) (Figure 1) and the detection profiles 
among islet isolations were bimodal with higher peak damage 
measured during pancreatic digestion stage and bagging than 
during islet purification or recombination (206.92 ± 196.74 vs 
1.88 ± 3.32 vs 48.06 ± 71.90 fmole) (Figure 1). In contrast, the 
C-peptide amount was significantly higher in the purification 
and bagging samples compared to the other steps (P < 0.001). 
The amount of miR-375 discharged during the digestion ((AUC) 
<sub>D </sub>/g < 20 fmol) significantly correlated with the 
six month post-transplant insulin requirement (p=0.03) and 
glycated hemoglobin HbA1c (p=0.04) lower than high group 
((AUC)<sub> D</sub>/g > 20) (Figure 2) fmol. Moreover, the 
low miR-375 release group showed elevated C- peptide and 
graft engraftment SUITO index compared to the high miR-375 
release ((AUC)<sub>D </sub>/g>20 fmol) group. 

Conclusions: This study demonstrated that measurement the 
absolute quantity of miR-375 released during isolation proce-
dure may be a reliable method to monitor the islet damage. 
Such quantitative assessment using miRNA375 measurement 
may be suitable to predict the post-transplant graft function 
among TPIAT recipients. 
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PO11.5 

Intraductal delivery of alpha-1-antitrypsin during total 
pancreatectomy and islet autotransplantation improves 
islet yield in patients with severe but not minimal dis-
ease 

J. Wilhelm1, M. Kizilgul1, G. Beilman1, S. Chinnakotla1, T. 
Dunn1, T. Pruett1, D. Heller1, K. Berry1, B. Hering1, M. Bellin1,2  

1Schulze Diabetes Institute, Department of Surgery, University 
of Minnesota, Minneapolis, USA;2Department of Pediatrics, 
University of Minnesota, Minneapolis, USA 

Aims of Study:  We previously hypothesized that inhibition of 
pancreatogenic trypsin activity by preservation of the main 
pancreatic duct with alpha-1-antitrypsin (A1AT) at the time of 
total pancreatectomy (TP) would increase islet yields during 
TP with islet autotransplantation (IAT) cases.  In a pilot study 
of 10 patients, overall islet yield increased 67% compared to 
case-matched historical controls, with most benefit seen in the 
4 patients with the most severe fibrosis.  The study was subse-
quently continued in all TPIAT patients at our institution.  The 
current analysis was conducted to study a larger cohort, in or-
der to confirm whether the intervention is beneficial and exam-
ine impact on islet isolation, transplantation, and clinical 
metabolic outcomes. 

Methods:  Following resection of the pancreas during TPIAT, 
the main pancreatic duct was cannulated and preserved with 
50 ml of modified UW solution containing 0.5 mg/ml of A1AT in 
77 cases between 12/2014 and 12/2016.  Patient demographics, 
isolation and quality parameters, and metabolic outcomes were 
obtained from medical and batch records and compared to 272 
historical cases from 10/2009 to 12/2014 with similar protocols 
for patient candidacy, surgery, and islet isolation.  For continu-
ous variables, a one-way ANOVA was used to compare the two 
groups, and Pearson’s chi-square for categorical frequencies. 

Results: Overall patient demographics including age, gender, 
and BMI did not differ between the groups (p>0.25), nor did 

disease characteristics like etiology, severity of fibrosis, evi-
dence of pre-existing diabetes, or previous pancreatic interven-
tions (p>0.1).  Similarly, islet yield at digest (4154 +/- 1595 
(A1AT) vs 4647 +/- 2732 IEQ/gm pancreas) and the transplant 
dose (4244 +/- 2027 vs 4426 +/- 2690 IEQ/kg) did not differ 
(p=0.13 and 0.58).  In the subset of patients with 1-yr metabolic 
outcomes data available (n=22 and 181), there was no differ-
ence in insulin use status (p=0.57) nor measures of graft func-
tion including HgA1c (p=0.38), stimulated c-peptide (p=0.81), 
or Beta-score (p=0.95).  In subset analysis, interesting differ-
ences were seen when stratifying by fibrosis (<5 vs >8 severity 
score on 10-pt scale), and when looking at subsets with tradi-
tionally severe disease like hereditary etiology with PRSS1 
mutation or history of Puestow/Frey procedures. Both islet and 
overall tissue yield are increased in these subgroups.  Minimal 
differences were seen in the subset with pre-existing diabetes, 
although more data is needed in this small cohort to confirm 
(n=4 vs 20).  Unexpectedly, we saw a trend towards reduction 
in islet yield (4220 +/- 1398 vs 5559 +/- 2684) and transplanted 
dose (4590 +/- 1899 vs 5411 +/- 2215) in a subset with minimal 
disease (p=0.03 and p=0.11; n=123), suggesting that inhibition 
of trypsin activity in some patients may prevent proper enzy-
matic activity during later tissue digestion. 

Conclusions:  Inhibition of pancreatogenic trypsin activity 
can increase islet and overall tissue yield in patients with se-
vere forms of pancreatitis, especially PRSS1 mutations (consti-
tutive trypsin activation) or history of Puestow or Frey proce-
dure.  However, patients with milder forms of disease may not 
benefit from treatment with A1AT.  Further work to identify 
appropriate groups, dosing, and timing of A1AT use in TPIAT 
cases is ongoing. 

PO11.6 

Projection of islet isolation and metabolic outcome after 
TPIAT based on the evaluation of pancreas texture 

G. Yoshimatsu1,3, M. Khadka2, M. Lawrence3, A. Balamuru-
gan4, N. Onaca2, M. Levy5, B. Naziruddin2, E. Beecherl2  

1Department of Regenerative Medicine and Transplantation, 
Fukuoka University, Fukuoka, Japan. 2Annette C. and Harold 
C. Simmons Transplant Institute, Baylor University Medical 
Center, Dallas, USA. 3Islet Cell Laboratory, Baylor Soctt and 
White Research Institute, Dallas, USA. 4Department of Sur-
gery, University of Louisville, Louisville, USA.. 5Department of 
Surgery, Virginia Commonwealth University Medical Center, 
Richmond, USA. 

Aims: Total pancreatectomy with islet autotransplantation 
(TPIAT) is an effective treatment for refractory chronic pan-
creatitis (CP). However the metabolic outcome after TPIAT is 
hard to predict before islet isolation. Chronic inflammation 
leads to pancreatic fibrosis, and pancreas texture becomes 
harder. The degree of fibrosis varies in every pancreas and it 
affects the delivery of islet isolation enzyme through pancreatic 
duct. In this study, pancreas texture was analyzed to identify 
the correlation on the outcome of islet isolation and transplan-
tation. 

Method: This study includes 119 cases of TPIAT performed at 
our center from 2006 to 2016. Pancreatic conditions were 
evaluated at procurement and classified by surgeons as soft 
pancreas (SP), firm pancreas (FMP) and fibrotic pancreas 
(FBP) based on texture. Patient characteristics, islet isolation 
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process, and transplant/metabolic outcomes were analyzed 
based on pancreas texture. 

Results: The numbers of patients in SP, FMP, FBP groups 
were 31, 44, and 44 respectively. The mean age in SP, FMP 
and FBP groups has no significant difference (36.9, 42.2, and 
42.7 years old, respectively). There was no significant differ-
ence in body weight and BMI. The mean disease duration of CP 
was 7.8, 6.6, and 7.3 years in SP, FMP and FBP groups respec-
tively. Glycemic control was significantly better in SP group 
when compared to FMP and FBP groups (deltaC-peptide; 
p=0.004, HbA1c; p=0.0002). Pancreas weight did not signifi-
cantly differ among of these groups, however FBP showed sig-
nificantly higher undigested pancreas weight (p<0.0001) de-
spite of longer digestion time (p=0.045). FBP group had signifi-
cantly lower islet tissue volume (p=0.02) and lower islet count 
(p<0.0001). Purification was performed in 80.6%, 50% and 
20.4% in SP, FMP and FBP groups respectively. Purity and 
viability had no significant difference between groups. Among 
metabolic outcomes, FBP group required significantly larger 
insulin usage at 3 months and 6 months after transplantation 
(SP vs FMP vs FBP; 12.0±2.5, 12.5±2.6, and 20.2±2.8 units at 3 
months p=0.048; 11.7±3.3, 10.6±3.1, and 19.3±3.1 units in 6 
months, p=0.002), while HbA1c was 6.3±0.2, 6.4±0.3, and 
6.9±0.2 % at 3 months; 6.5±0.2, 6.4±0.2, and 7.5±0.3 % at 6 
months. 

Conclusions: The islet yield, tissue volume, post-operative 
insulin requirement and post-operative HbA1c were correlated 
with the evaluation of the pancreatic texture. Patients with 
fibrotic pancreas required higher insulin requirement post-
transplant and showed increased HbA1c. Based on this result, 
we recommend chronic pancreatitis patients to undergo TPIAT 
before pancreas undergoes severe fibrosis. 

PO11.7 

Autologous Mesenchymal Stem Cell and Islet Co-
transplantation in Patients with Chronic Pancreatitis 

H. Wang, C. Strange, J. Wang, C. Cloud, S. Owzarski, T. 
Duke, B. Shuford, D. Adams, K. Morgan  

1Surgery, Medical University of South Carolina, Charleston, 
USA 

Introduction: Islet engraftment after transplantation is im-
paired by high rates of islet/β-cell death caused by cellular 
stressors and poor graft vascularization. We studied whether 
co-transplantation of ex vivo-expanded autologous bone mar-
row-derived mesenchymal stem cells (MSCs) with islets is safe 
and beneficial for islet engraftment in chronic pancreatitis pa-
tients undergoing islet autotransplantation (IAT).  

Methods: MSCs were harvested from bone marrows of 3 IAT 
patients and grown at our cGMP facility. On the day of islet 
transplantation, an average dose of 20.0 ± 2.6 ×106 MSCs were 
transplanted with islets via portal vein infusion. Adverse 
events, insulin use, glycemic control, morphine use, and quality 
of life at baseline, 6, and 12 months post transplantation (PT) 
were compared with data from 101 matched historical (CTR) 
patients. Function of transplanted islets was measured by a 
mixed meal tolerance test (MMTT) at 6 months and compared 
with data from 4 CTR patients.  

Results: Our studies demonstrated that MSC infusion is safe 
in this patient population as no adverse events directly related 

to MSC infusion were observed. Insulin independence was pre-
sent at 12 months in 33% of MSC patients vs 21% in the CTR 
group. Compared to CTR patients, MSC patients required 
lower amount of insulin during the peri-transplantation period 
(p=0.02, vs. CTR), showed lower c-peptide decline over 6 
months (p=0.02 vs. CTR), and had more normal fasting blood 
glucose levels (p=0.02 vs. CTR). However, no differences in c-
peptide levels were observed between MSC and CTR patients 
during the MMTT test.  

Conclusions: In conclusion, our pilot study demonstrates that 
MSC and islet co-transplantation is a safe and promising 
therapeutic option with the potential to improve islet engraft-
ment after transplantation. 

PO11.8 

Endoscopic islets autotransplantation into gastric sub-
mucosa– three-years-follow-up 

M. Wszola1,2, A. Berman1,2, L. Gorski1, A. Ostaszewska1, M. 
Serwanska-Swietek1, J. Trzebicki1, A. Chmura1, A. Kwiat-
kowski1  

1Department Of General and Transplantation Surgery, War-
saw Medical University, Warsaw, Poland. 2Foundation of Re-
search and Science Development, Otwock, Poland. 

Introduction: Total pancreatectomy and autologous trans-
plantation of pancreatic islets is a method for the management 
of patients with painful or severe chronic pancreatitis. In the 
standard procedure, pancreatic islets are isolated and subse-
quently administered into the portal vein. Possible complica-
tions of this procedure may include portal vein thrombosis or 
portal hypertension. In case of patients with a history of 
thrombosis or patients at risk of thrombosis (history of hepato-
tropic virus infections), this administration route may be risky. 
 Preclinical studies conducted by our department led to the de-
velopment of a novel method of transplantation of endoscopic 
islets transplantation into gastric submucosa. In 2013, the first 
and another in 2014 endoscopic islets autotransplantation have 
been performed.   

Aims: The aim of this study is to present the results of a three-
years follow-up of autologus gastric submocosa transplanta-
tion. 

Materials and Methods: In years 2013-2014, 2 pancreatec-
tomy procedures were performed by Child’s method along with 
subsequent autologous transplantation pancreatic islets un-
derneath the gastric mucosa of the stomach. Both patients 
completed the three-year follow-up period. 

Results: The procedure was performed in 2 male patients aged 
46 a years, suffering from chronic pancreatitis requiring 
chronic analgesic treatment. Both patients had been previously 
diagnosed with diabetes; one was subjected to dietary man-
agement while other received insulin treatment. In both cases, 
own islet activity was detected, with fasting peptide C levels of 
0.81 and 0.6 ng/mL, respectively; the values doubled after glu-
cose challenge. Hepatotropic virus infections were detected in 
both cases; in addition, right portal vein thrombosis was diag-
nosed in one patient. Peptide C concentration after pancreatec-
tomy and before pancreatic cell transplant was 0.1 ng/mL. Af-
ter the transplant, respectively peptide C concentrations in 
both patients were 0.8 and 0.5 ng/mL on post-transplant day 7; 
1.2 and 0.6 ng/mL on day 90; 1.3 and 0.8 ng/mL on day 180; 1.1 



 

The Review of DIABETIC STUDIES IPITA Congress 2017 Abstracts 167 

Rev Diabet Stud  www.The-RDS.org  

and 0.7 ng/mL on day 360 and 3 and 0.6 ng/ml respectively 
three years post transplantation. The pain symptoms resolved 
in both cases. 

Conclusions: Pancreatic islets may survive under the mucosal 
membrane of the stomach; endoscopic gastric submucosa 
transplantation may present an alternative management of 
patients who cannot undergo classic transplant procedure. 

PO11.9 

Defective endogenous glucose production during exer-
cise after total pancreatectomy/intrahepatic islet auto-
transplantation 

L. Bogachus1,2,3, E. Oseid1, M. Bellin2, A. Vella4, R. Robert-
son1,2,3  

1Pacific Northwest Diabetes Research Insitute, Seattle, USA. 
2Department of Medicines and Pediatrics, University of Minne-
sota, Minneapolis, USA. 3Department of Medicine, University 
of Washington, Seattle, USA. 4Mayo Clinic College of Medicine, 
Rochester, USA. 

Introduction: Chronic pancreatitis is a debilitating condition 
that causes severe pain and low quality of life. Total pancre-
atectomy/intrahepatic islet autotransplantation (TP/IAT) is a 
definitive treatment to alleviate pain and prevent diabetes. 
However, exercise-induced hypoglycemia is a common com-
plaint in TP/IAT recipients. Aim: This study investigated 
mechanism(s) of this adverse outcome.  

Methods: 14 recipients and 10 age and BMI matched controls 
underwent a symptom-limited maximal cycle ergometer test to 
determine individual VO2Max. Within a week, fasted subjects 
returned for a primed [6,6-2H2]-glucose infusion to measure 
endogenous glucose production (EGP) while completing 1 hr of 
bicycle exercise at 40% of peak VO2 (moderate exercise inten-
sity). Blood samples were obtained throughout the protocol to 
measure EGP, blood glucose, insulin, C-peptide, glucagon, and 
epinephrine pre-, during, and post-exercise.  

Results: The age range for controls was 22-62 years and for 
recipients was 23-58 years. Both controls and recipients had 
HbA1C levels within normal range. Controls and recipients 
had the same Borg rating of perceived exertion (RPE) during 
the VO2Max. However, the recipients’ heart rate was signifi-
cantly lower than controls which was associated with a lower 
VO2Max (27.2 ± 1.4 vs. 40.4 ± 2.0 ml/kg/min, respectively; 
p<0.05). This was accompanied by a lower workload in recipi-
ents compared to controls to reach steady-state exercise at 40% 
peak VO2 (69 ± 7 and 46 ± 4 watts, respectively; p<0.05). Glu-
cose decreased in recipients during moderate intensity exercise 
(91 ± 2 to 84 ± 2 mg/dL; p<0.05) while controls did not change 
(p=ns). Controls increased their endogenous glucose production 
(EGP) during exercise (12.0 ± 1.0 to 15.2 ± 1.0 µmol/kg/min; 
p<0.05). However, recipients failed to increase their EGP dur-
ing moderate intensity exercise (40% peak VO2; p=ns). To de-
termine whether higher intensity exercise would achieve an 
increase in EGP in recipients, 8 of 14 recipients also underwent 
an exercise session at 70% peak VO2. During the higher inten-
sity exercise session (70% peak VO2), glucose decreased from 
93 ± 4 to 81 ± 3 mg/dL (p=0.06). 1 hr of exercise at 70% peak 
VO2 increased recipient EGP from 10.1 ± 0.4 to 14.8 ± 2.0 
µmol/kg/min (p<0.05), a level reached by the controls using 
40% peak VO2. This was associated with increased epinephrine 

levels in the recipients which were not seen in controls at 40% 
peak VO2 (101 ± 28 to 360 ± 161; p<0.05 vs. 55 ± 7 to 88 ± 23 
pg/ml; p=ns).  

Conclusions: This defect in EGP may be a key contributor in 
exercise-induced hypoglycemia in TP/IAT recipients. 

PO11.10 

Glucose-responsive oxygen consumption rate in islets 
from chronic pancreatitis patients is size dependent: 
novel islet quality assessment through bioenergetic 
phenotyping 

J. Wilhelm1, Z. Swanson1, M. Bellin1, B. Hering1  

1Schulze Diabetes Institute, Department of Surgery, University 
of Minnesota, Minneapolis, USA. 2Department of Pediatrics, 
University of Minnesota, Minneapolis, USA. 

Aims of Study: Higher basal oxygen consumption rate (OCR) 
has been shown to be predictive of outcomes in chronic pan-
creatitis (CP) patients undergoing total pancreatectomy with 
islet autotransplantation (TPIAT).  However, the assay used 
required a large islet sample,  was not specific to beta cells, and 
represents only a static metabolic state.  These islet prepara-
tions often contain acinar, which also contributes to OCR and 
DNA.  Thus, we sought to develop a novel assay to study fewer 
islets, account for impure tissue, and be specific to beta-cell 
function.  We have adapted the Seahorse extracellular flux 
(XF) technology to dynamically measure bioenergetic changes 
in both OCR and ECAR (extracellular acidification rate) during 
glucose stimulation, as well as during a series of drug injec-
tions to assess mitochondrial (mito) quality and energy utiliza-
tion.  This “mito stress test” has previously been used to assess 
the other tissues like hepatocytes, adipocytes, and immune 
cells where bioenergetic phenotype (use of oxidative vs glyco-
lytic pathways for ATP production) is closely related to viabil-
ity, maturation, and/or differentiation state.  

Methods: Our assay has evolved over time, using a 500-1000 
IEQ aliquot of unpurified tissue taken just prior to infusion, 
plated in 24-well plates with assay media (5.6mM glucose).  
Most recently, islets from 7 consecutive TPIAT patients were 
handpicked, and large and small pure islets were plated sepa-
rately, as were embedded islets (if present), and acinar tissue. 
After equilibration in assay media, OCR & ECAR are deter-
mined every 8 minutes, with an initial baseline determined 
prior to sequential injection of glucose (final=20.6mM), oligo-
mycin (50uM), FCCP (5uM), and rotenone/antimycin A (10uM 
each) to determine glucose responsiveness and mito quality.  
After the assay, wells were stained with dithizone and each 
was digitally imaged for islet size measurements.  Islet size 
index (ISI) was calculated for each well as a ratio of IEQ:IPN.  
Wells containing islets with similar average sizes were grouped 
and glucose responsiveness and mito quality parameters ana-
lyzed. 

Results: With glucose stimulation, wells with the smallest is-
lets (average ISI 0-1) showed an increase in OCR of 75.56+/-
66.88%, compared to wells with ISI >5 (-1.35 +/- 7.01%; 
p<0.001), as did wells with ISI 1-2 (56.72 +/- 63.57; p<0.002)  
Any islet wells with an average ISI 2-5 never reached greater 
than a 8.6% OCR increase (P>0.05).  Acinar tissue and embed-
ded islets exhibited no response or a slight decrease in OCR 
(Table 1).  There was no significant difference in coupling effi-
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ciency or spare capacity between groups.  Interestingly, small 
islets exhibited the highest glycolytic response to glucose. 

Conclusions: The ability of tissue to increase OCR in response 
to glucose is islet-specific and may be an important functional 
parameter corresponding to ability to reverse diabetes.  Our 
results have distinguished different bioenergetic profiles of 
acinar, pure islet and embedded islet tissue.  Smaller islets 
were especially distinct, including ability to increase OCR and 
ECAR in response to glucose, suggesting a possible advantage 
of smaller islets as previously reported in this patient popula-
tion.  We hypothesize that mito quality and bioenergetic pheno-
type hold potential to detect novel and more subtle differences 
in islet quality that will help further our interpretation of dif-
ferences in islet quality and clinical metabolic outcomes. 

 

PO11.11 

Glycemic measures correlate with long-term insulin in-
dependence and persistence of insulin independence 
after total pancreatectomy with islet autotransplant 
(TPIAT) 

K. Berry1, P. Ptacek2, T. Dunn1, T. Pruett1, V. Kirchner1, B. 
Hering1,3, S. Chinnakotla1,2, J. Wilhelm3, M. Bellin1,2,3  

1Surgery, University of Minnesota, Minneapolis, USA. 
2Pediatrics, University of Minnesota, Minneapolis, 
USA;3Schulze Diabetes Institute, Minneapolis, USA. 

Aims: Approximately one-third of adults undergoing total pan-
createctomy with islet autotransplant (TPIAT) will discontinue 
insulin after surgery but insulin independence declines with 
time.   In adults with chronic pancreatitis but no diabetes prior 
to TPIAT, we evaluated which metabolic markers predict long-
term insulin independence [defined as insulin independence at 
3 years] after TPIAT. 

Methods: 77 adult TPIAT recipients without diabetes prior to 
TPIAT (40.6 ±11.0 years, 82% Female, 4,527 ±1,977 IEQ/kg 
transplanted) had metabolic testing performed before and at 1 
year after surgery, including 2-hour mixed meal tolerance test-
ing (MMTT), frequent sample intravenous glucose tolerance 
testing (FSIVGTT), and hemoglobin A1c (HbA1c) level. 
 SUITO, beta score, and beta-2 score were calculated.  Logistic 
regression was utilized to determine which pre-TPIAT meta-
bolic measures were associated with long-term insulin inde-
pendence (II).   Additionally, in patients who were II at 1 year, 
logistic regression and chi square analyses were used to evalu-
ate whether 1 year measures predicted persistence of II at 3 
years. 

Results: In logistic regression modelling, long-term II was as-
sociated with lower fasting and early MMTT glucoses prior to 
TPIAT (p<0.05), with mean baseline fasting glucose 83.7 ±6.7 
mg/dL vs 92.9 ± 9.1 mg/dL (p<0.0001).  II also correlated with 
lower baseline HbA1c (p=0.02).   Although fasting C-peptide 
correlated with insulin independence at 3 years (p=0.006), the 
group that was insulin dependent had a higher fasting C-
peptide, suggesting possible insulin resistance in this group. 
 However, the acute C-peptide response to glucose from IVGTT, 
disposition index, sensitivity index, SUITO, beta, and beta-2 
scores at baseline did not correlate with long-term II.  50% of 
those with a BMI <25 kg/m2 were II at 3 years, compared to 
only 25% of overweight or obese patients (p=0.02).  Among 31 
patients who did not use insulin at 1 year, 26 remained off in-
sulin at 3 years, while 5 (16%) returned to insulin use prior to 3 
years.   C-peptide response to MMTT or IVGTT, SUITO, beta 
score, and beta2 score calculated at 1 year did not predict per-
sistence II at 3 years.  However, fasting and post-MMTT glu-
coses (60, 90, 120 min) at 1 year were lower in those who re-
mained off insulin (p=0.05 for all).  Categorical variables pre-
dicting sustained II are in Table 1. A simple risk score for pro-
gression to insulin use was calculated by assigning 1 point each 
if: FPG at 1 year ≥100 mg/dL, BMI at 1 year >25 kg/m2, 
IEQ/kg transplanted <5000, and Age at Tx >35 years (risk 
score 0-4).  Progression to insulin use by year 3 post TPIAT 
was likely with a risk score of ≥3 (4/7, 57%) but unlikely if ≤2 
(1/24, 4%), (p=0.0008). 

Conclusions: Long-term II after TPIAT was more closely cor-
related with glycemic values than insulin secretory measures.  
In those who do achieve II after TPIAT, abnormal fasting glu-
cose, overweight BMI, older age at transplant, and lower islet 
mass transplanted may signal high risk for early resumption of 
insulin therapy. 

Table 1. Factors associated with persistence of insulin inde-
pendence at 3 years  

Variable at 1 year % insulin at year 3 P 

Fasting Glucose    0.01 

    <100 mg/dL (n=21) 4.7%   

    > 100 mg/dL (n=10) 40%   

90 min MMTT Glucose    0.01 

    <144 mg/dL (n=24) 8.3%   

   ≥144 mg/dL (n=6) 50%   

Beta score    0.04 

    = 8 (n=19) 5.3%   

    = 6 or 7 (n=12) 33.3%   

Normal weight by BMI   0.09 

    BMI <25 mg/m2 (n=22) 9.1%   

    BMI >25 mg/m2 (n=9) 33.3%   

High Islet Mass Trans-
planted 

  0.05 

    >5000 IEQ/kg (n=18) 5.5%   

    <5000 IEQ/kg (n=13) 30.7%   

Young Age at Tx   0.09 

    <35 years  (n=10) 0%   

    >35 years  (n=21) 23.8%   
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PO11.12 

Glutamic acid decarboxylase antibody positivity and 
total pancreatectomy with islet autotransplantation 
outcomes 

M. Kizilgul1, J. Wilhelm1, T. Dunn2, G. Beilman2, T. Pruett2, S. 
Chinnakotla2, B. Hering1, M. Bellin1,3  
1Schulze Diabetes Institute, University of Minnesota, Minnea-
polis, MN, USA. 2Department of Surgery, University of Minne-
sota, Minneapolis, MN, USA. 3Department of Pediatrics, Uni-
versity of Minnesota, Minneapolis, MN, USA. 

Background: Total pancreatectomy with islet autotransplan-
tation (TPIAT) is being used increasingly as a definitive treat-
ment for chronic pancreatitis. Approximately 30% of adult pa-
tients and 50% of pediatric patients achieve insulin independ-
ence three years after TPIAT.  IAT is traditionally considered a 
‘non-immune’ model of islet transplant, with no risk for auto-
immune-mediated beta cell loss, but we have previously ob-
served de novo type 1 diabetes in one TPIAT recipient. Glu-
tamic acid decarboxylase antibodies (Anti-GAD) are the most 
sensitive marker for autoimmune diabetes in adults. Approxi-
mately 80% of patients with type 1 diabetes who develop dis-
ease during childhood or adolescence are positive for anti-GAD. 

Objective: We describe here the first case series of 9 patients 
with positive anti-glutamic acid decarboxylase (GAD) antibod-
ies who underwent TPIAT for chronic pancreatitis. 

Material and Methods: We retrospectively reviewed all 
TPIAT cases between November 2009 and July 2016.  All pa-
tients have GAD antibodies measured prior to surgery, with an 
internal lab normal range <5 IU/ml. Nine patients with posi-
tive anti-GAD antibodies are described. Metabolic and clinical 
measures related to islet cell function were recorded both be-
fore and after TPIAT. Patients were classified as insulin inde-
pendent (II), partially insulin dependent [PD; using only basal 
insulin daily] or insulin dependent [ID; using multiple daily 
injection regimen] post-TPIAT. 

Results: One GAD positive patient had pre-existing diabetes, 
while the other 8 were non-diabetic by fasting glucose and 
HbA1c prior to surgery. The two patients with the highest 
titers of anti-GAD (>250 IU/mL) both experienced graft failure 
after TPIAT (<0.6 ng/ml c-peptide), despite receiving 5276 and 
9378 IEQ per kg, a dose range where II would be expected 
about 75% of the time. The other 7 seven patients had low anti-
GAD positivity but did not have graft failure; 3 were PD and 4 
were ID with islet mass transplanted of 2869 +/- 1287 (Table 
1). No patient was insulin independent, compared to the previ-
ously observed rate of 35-40% off insulin in our general TPIAT 
recipient population. HbA1c was elevated at 8.3% and 9.6% in 
the high GAD recipients, in contrast to a mean HbA1c at 1 year 
of 6.65 +/- 0.39 in GAD negative recipients. 

Conclusions: In our experience, 2 patients with highly posi-
tive GAD prior to TPIAT experienced graft failure, while an-
other 7 with low GAD positivity required insulin but demon-
strated partial graft function and reasonable glycemic control. 
ID was higher than observed in GAD-negative recipients.  We 
speculate that beta-cell autoimmunity may occur in a small 
subset of patients with chronic pancreatitis undergoing TPIAT 
and that beta-cell antibody testing prior to TPIAT may be war-
ranted to identify individuals at higher risk for insulin depend-
ence. 

Table 1. Metabolic and clinical measures of patients both be-
fore and after TPIAT 
 

Before TPIAT After TPIAT 5 GAD 
(IU/mL) 
(RR:0.0-
5.0) 

IAA  
(IU/mL) 
(RR:0.0-
0.4) 

ICA 
(IU/m) 
(RR: 
<1:4) 

FPG 
(mg/dL) 

PPG 
(mg/dL) 

FC 
(ng/mL) 

SC 
(ng/mL) 

HbA1c 
(%) 

FPG 
(mg/dL) 

PPG 
(mg/dL) 

FC 
(ng/mL) 

SC 
(ng/mL) 

HbA1c 
(%) 

 IEQ/Kg IS TDI 
(units) 

1 48.7 <0.4 <1:4 97 91 2.5 8.7 5.4 102 149 1.4 5.2 6.6 5134 PD 4 

2 26.7 <0.4 <1:4 - 140 1.6 5.6 5.2 - - - - 6.6 1279 ID - 

3 21.5 <0.4 <1:4 94 138 0.8 3.9 5.6 151 295 0.5 1.3 7.4 2283 ID 26 

4 >250 <0.4 <1:4 105 65 1.6 10 5.4 110 216 <0.1 <0.1 8.3 9378 ID 48 

5 >250 <0.4 <1:4 86 66 1.2 3.9 4.8 124 265 0.1 0.3 9.6 5276 ID - 

6 16.4 <0.4 <1:4 89 99 2 6.1 4.8 139 220 0.4 0.6 6.7 1724 ID 17 

7 6.2 <0.4 <1:4 103 105 8.7 13.9 4.9 75 72 0.4 1.7 6.3 2847 ID - 

8 6.7 <0.4 <1:4 91 92 0.7 2.9 5.4 105 121 0.9 2.1 6.2 3257 PD 4 

9 19.9 <0.4 <1:4 164 223 3.9 6.3 10.6 138 149 0.8 1.1 6.8 3559 PD 18 
 

Abbreviations: Anti glutamic acid decarboxylase antibody: 
Anti-GAD; Anti insulin antibody: -IAA; Anti islet cell antibody: 
Anti- IC;  Fasting plasma glucose: FPG; 2nd hour plasma glu-
cose in mixed meal tolerance test: PPG; Fasting C-peptide: 
FCP; Stimulated C-peptide: SCP; Insulin status: IS; Insulin 
independent: II: Insulin dependent: ID; partial insulin depend-
ent: PD; Total daily insulin use: TDI; RR:Referance range 

PO11.13 

Histomorphometry of insulin-stained pancreas sections 
and correlation with islet isolation outcomes for pa-
tients undergoing total pancreatectomy and islet auto-
transplantation 

J. Wilhelm1, J. Ricks1, M. Kizilgul1, M. Bellin1, B. Hering1  

1Schulze Diabetes Institute, Department of Surgery, University 
of Minnesota, Minneapolis, USA 

Aims of Study:  Islet dose transplanted (IEQ per kg body 
weight) has consistently been shown to be the best predictor of 
metabolic outcomes following total pancreatectomy and islet 
autotransplantation (TPIAT).  However, it is difficult to predict 
islet yield, and there is wide variability even when accounting 
for factors of known influence.  We previously showed that his-
tological assessment of pancreas biopsies may be useful for 
predicting TPIAT outcomes, however this was limited to patho-
logical assessment of fibrosis, atrophy, and inflammation.  His-
tomorphometry (HM) analysis using insulin staining has not 
been used to predict outcomes in this population to our knowl-
edge, although similar approaches have been used in human 
cadaveric and adult pig pancreas isolations.  Better under-
standing of beta-cell mass present prior to TPIAT and expected 
outcomes would aid assessment of isolation methods. 

Methods: Pancreas biopsies were taken from patients under-
going TPIAT adjacent to the cannulated main pancreatic duct. 
 Historically, sampling occurs in the neck region, but since 
2015 an additional sample has been taken from the duodenal 
surface to analyze regional variability.  For this pilot study, 
biopsies from 63 patients (n=20 (neck sample only); n=43 (both 
locations)) which were fixed in 10% formalin for 48-72 hrs and 
embedded in paraffin, were sectioned and stained with H&E 
and insulin.  Digital images were acquired with image analysis 
software (iSolution, Vancouver, BC, Canada), and the insulin-
stained area as well as the viable (parenchyma) and total tis-
sue area (all visible tissue) was quantified using HM.  The Vi-
able Area (VA) (area of viable tissue/total) and two measures of 
the insulin area fraction (IAF) are reported: IAF-Total (area of 
insulin/total tissue) and IAF-Viable (area of insulin/viable tis-
sue).  Isolation and patient data were collected retrospectively 
from batch production and medical records.  Bivariate associa-
tions of the measured parameters with isolation outcomes and 
patient demographics were analyzed in JMP (version 12.0, SAS 
Institute, Cary, NC) with a p-value <0.05 considered statisti-
cally significant. 
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Results:  The overall IAF-Total for all samples was 1.14 +/- 
0.8% with a slightly higher IAF for samples from the neck (1.24 
+/- 0.8 vs 0.98 +/- 0.9%; p=0.11).  The IAF-Viable was higher 
and more variable than IAF-Total (3.89 +/- 5.0%), with little 
difference between neck and duodenal samples (3.75 +/- 4.8 vs 
4.08 +/- 5.3; p=0.74).  Overall viable area was 45.6 +/- 25.9% 
with minimal difference between sample sites (p=0.24).  Sur-
prisingly, there was no correlation between paired samples 
from the two sites (P>0.7).  The best predictor of pancreas 
weight and total IPN, IE, IE/kg, and severity of fibrosis was the 
average VA, with the average IAF-Total the best predictor of 
IE/gm and Islet Quality (Table 1).  However, overall fit of the 
data was weak (R2<0.4) suggesting high sample variability 
and/or heterogeneity of disease.  In two patients with pre-
existing diabetes, both IAF-Total and %VA were reduced (0.78 
and 34.8%). 

Conclusions:  This is the first report that HM of insulin 
stained pancreas biopsies can assist in predicting isolation out-
comes during TPIAT.  Due to high variability, more sam-
ples/sampling locations may be necessary for good predictive 
value, however this might be prohibitive.  The %VA was the 
strongest predictor of most isolation outcomes of interest. 

 

PO11.14 

Improvement of Quality of Life with Pain Resolution in 
Patients with Chronic Pancreatitis After Total Pancre-
atectomy with Islet Autotransplantation 

J. Solomina1, A. Kotukhov1, E. Konsur1, K. Cieply1, L. Basto1, 
K. Golab1, W. Chon2, C. Thomas3, L. Wang1, P. Witkowski1. 

Background: There are patients with chronic pancreatitis 
(CP), who as condition progresses despite optimal medical 
treatment, develop intractable pain leading to narcotic depend-
ence, malnutrition and extremely poor quality of life (QoL). To-
tal pancreatectomy (TP) is offered to those patients for pain 
relief as a last treatment option, however it leads insulin de-
pendent diabetes. As a remedy, pancreatic islet isolation and 
autotransplantation (IAT) via portal vein (PV) may prevent 
diabetes, improve glucose control and enhance overall QoL. 
 
Materials: Twenty patients were submitted to TPIATs in the 
last 3 years in our institution, 3 of them were teenagers (age 
15-17). 
 
Results: Patients suffered from CP for 8.5 years (1.5-39). They 
experience severe chronic pain 9 (5-10) in Visual Analogue 
Score (VAS), which led to chronic narcotic medication use in all 
patients for 11 (1-110) months prior to surgery in amount of 
52.5 (5-240) morphine equivalent doses (MED). However, it 
allowed only for partial relief of pain on VAS of 4 (2-7). Ten 
(50%) patients required pancreatic enzyme supplementation 
(PES) and one insulin support prior to surgery. During TPIAT 
patients received on average 191,438 (72,622-379,000) islet 

equivalents (IEQ) infused into PV. On day 75 follow up, 5 (28%) 
patients were insulin free with A1c<5.7. Remaining individuals 
presented with good glucose control requiring insulin (1-20 
U/day, or 0.07-0.22U/kg), with median A1c 6.4 (6-7.3). At the 
same time, 8/18 (44.4%) patients were able to completely wean 
off narcotics. The rest required lower dose of opioids- 40.5 (10-
130) MED. Abdominal pain due to an incisional hernia was re-
corded in 5/18 (28%) patients. All group denied diar-
rhea/steatorrhea after adjusted PES. At 1-year evaluation, 8/15 
(53.3%) patients remained insulin free with A1c 6.1 (5.6-6.7) 
and the rest had continuously good glucose control with A1c of 
6.9 (5.6-8.4). Up to date, 5 patients reached 2 year follow up, 
with average A1c of 5.8. Four of them remained insulin free, 
and one patient requires insulin 12 U/day. Patient BMI de-
clined from median 28 (19-44) prior to TPAIT to 24 (16-34) on 
day 75, to 23 (17 -28.4) on 1-year follow-up, and 22.8 on 2 years 
follow up. All patients expressed overall improvement in pain 
control and QoL. Only 3 (21%) individuals required narcotics at 
1 year (average 17.3 MED) and two (33%) at 2 year follow up 
(average 45 MED) due to abdominal pain. Prior the surgery, 
physical health (PH) based on SF36 questionnaire was com-
promised to 26% (17-46), which rose to 34% (20-56) on day 75, 
to 51% on 1 year, and to 53% at 2 year follow up. Mental health 
(MH) was 39% (18-61) and rose to 50% (33-66) on day 75, at 1 
year to 58 (31-57), and 68 % at 2 year follow up. When assessed 
separately, in insulin free group (N=8), SF36 PH improved 
from 27.2 prior to surgery to 49.1 one year later and from 28.8 
prior to surgery to 53 at 1 year later in the insulin dependent 
group (N=5) (NS). SF36 MH improved from 42 to 56.9 in insu-
lin free group and from 40.2 to 61 in insulin dependent group 
(NS). Periodical diarrhea required adjustment of enzyme sup-
plementation was observed in 4 (25%) within first year and 1 
(16%) during the second year. 
 
Conclusions. Improvements of QoL with pain resolution and 
good glucose control can be achieved after TPIAT in properly 
selected patients with CP and intractable pain regardless, if 
they required insulin support or not. 
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Parallel Oral Session 12: Islet Encapsulation and Bioen-
gineered Scaffolds 

PO12.1 

Hybrid pseudoislets generated from islet cells and am-
niotic epithelial cells reverse diabetes after marginal 
mass transplantation in a murine model 

F. Lebreton1, V. Lavallard1, M. Alibashe Ahmed1, L. Perez1, G. 
Parnaud1, C. Barbieux1, E. Brioudes1, D. Bosco1, T. Berney1, E. 
Berishvili1,2  

1Cell Isolation and Transplantation Center, University of Ge-
neva, Geneva, Switzwerland. 2Institute of Medical research, 
Ilia State University, Tbilisi, Georgia. 

Background: Inflammatory phenomena and delayed revascu-
larization, leading to suboptimal engraftment, remain a signifi-
cant obstacle to the success of clinical islet transplanta-
tion. Human amniotic epithelial cells (hAECs), obtained from 
term placenta, have been shown to exhibit anti-inflammatory, 
immunomodulatory and regenerative properties, and are 
widely available. The aims of this study are to engineer func-
tional hybrid pseudo-islets (HPI) composed of dissociated islet 
cells and hAECs and to analyze whether these structures can 
protect islet cells from ischemic and inflammatory damage and 
improve their function. 

Methods: Pancreatic islets isolated from SD rats were dis-
persed into single cells for the generation of pseudo-islets (PI), 
consisting in 500 islet cells. To generate HPIs, 500 dissoci-
ated islet cells were mixed with 500 hAECs. PIs and HPIs were 
generated on microwell platforms that support the controlled 
and reproducible production of three-dimensional cell clus-
ters. PIs and HPIs were assessed for viability and functional 
integrity in vitro. In vivo function was assessed by transplanta-
tion into diabetic mice. 

Results: 3D spheroid structures were formed as early as 72 h 
following co-culture setup and were preserved for more than 14 
d. Confocal laser scanning microscopy showed that islet cells 
and hAECs heterogeneously adhered to each other, forming 
HPIs. Significant enhancement of insulin/glucagon expression 
and of glucose-stimulated insulin secretion were observed from 
HPIs as compared to PIs. Transplantation of marginal mass 
HPIs, corresponding in size to 150 IEQs, under the kidney cap-
sule of STZ-diabetic scid mice normalized blood glucose levels 
within 3-7 days. In contrast, transplantation of the same mass 
of PIs or native islets was unable to reverse diabetes. Removal 
of the islet graft-bearing kidney led to recurrence of hypergly-
cemia. Islets were morphologically intact and expressed insulin 
and glucagon up to 4 months post-transplant. A two-fold in-
crease in graft revascularization, assessed by CD34 staining, 
was observed in HPIs, compared to PIs and native islets. 
IPGTT at 1.5 and 3 months post-transplant were identical to 
those of non-diabetic control animals. 

Conclusions: This data indicates that hAECs have a signifi-
cant protective effect on  islet engraftment. Accordingly, hAEC-
enriched pseudoislets may represent a novel approach to in-
crease the success rate of islet transplantation and a first step 
toward the generation of a bioartificial pancreas. 

PO12.2 

Mass spectrometry-based characterization of the human 
pancreatic matrisome 

D. Tremmel1, S. Dutton Sackett1, F. Ma2, C. Lietz2, L. Li2, J. 
Odorico1  

1Dept. of Surgery - Transplantation, University of Wisconsin 
School of Medicine and Public Heath, Madison, USA. 2School of 
Pharmacy, University of Wisconsin-Madison, Madison, USA. 

Introduction:  The extracellular matrix (ECM) is a complex of 
fibrous proteins, unique to each tissue type and capable of 
guiding cell migration, signaling and differentiation. Islet iso-
lation from the pancreas results in significant damage to the 
matrix of isolated islets. In adult human islets, the ECM has 
been found to play a role in survival and insulin secretion, 
while in fetal islets, ECM has also been associated with beta 
cell proliferation, migration, and maturation. This suggests 
that barriers to islet survival could be due to damaged or defi-
cient ECM composition. With long-term goals to understand 
how pancreatic ECM factors may influence islet culture and 
function post-transplantation, we first sought to characterize 
the human pancreatic ECM (hP-ECM) proteome (matrisome) 
at various developmental time points using comparative quan-
titative mass spectrometry (MS). As ECM scaffolds have not 
been implemented in prominent beta cell differentiation proto-
cols, we believe that full characterization of the hP-ECM may 
inform future decisions about beta cell culture and transplan-
tation. 

Methods: Eight adult and two juvenile human pancreata were 
obtained from deceased organ donors. A portion of each pan-
creas was decellularized, generating acellular hP-ECM (de-
celled) material, while another portion was untreated (native). 
Decellularization involved homogenization to remove lipids, 
followed by deoxycholate and lipase treatment to remove cellu-
lar material and additional lipid content. 

The twenty samples were solubilized, normalized to total pro-
tein, and labeled with twelve-plex DiLeu isobaric reagents. 
Samples were combined, fractionated by strong cation ex-
change chromatography, and subjected to MS analysis using Q-
Exactive Orbitrap coupled with nanoLC. Identifications were 
performed by COMPASS software, and proteins quantified 
through custom programming. 

Results:  In the adult hP-ECM, 871 proteins were identified in 
all decelled and native samples. Col1A1 was found to be the 
most abundant protein in the decelled groups. Because decellu-
larized samples have reduced total protein content, and are 
enriched for matrix proteins, all samples were normalized us-
ing the donor-specific COL1A1 ratio (decelled/native), under 
the assumption that Col1A1 is retained at nearly 100% effi-
ciency in the decelled sample compared to native. This method 
normalizes all other proteins with this ratio, on a donor-specific 
level. 

Native samples were found to be composed of 74.5% cellular 
protein and 25.4% ECM protein. The decelled samples con-
sisted of only 4.8% cellular protein and 94.2% ECM protein 
(Fig 1). The most abundant proteins in the decelled material 
include chains of Collagen 1,3,5 and 6 as well as proteoglycan 
core proteins like Biglycan and Decorin (Fig 2). 
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Conclusions: A decellularization approach facilitated charac-
terization of the ECM composition of human pancreata with 
significant enrichment of ECM proteins. Ongoing studies in-
clude evaluation of the matrisome of a broad age range of do-
nors to assess changes in ECM content throughout develop-
ment. These will include fetal, neonatal, juvenile, and adult 
pancreata, and isolated adult islets. We anticipate identifying 
significant differences in fetal ECM compared to adult ECM, 
identifying candidate ECM components with developmental 
significance. We also aim to identify major ECM components 
which are reduced during islet isolation, and may play an im-
portant role in islet survival and beta cell function. 

PO12.3 

Pancreatic extracellular matrix – A novel microencapsu-
lation platform for diabetes cell-based therapy 

S. Krishtul1, L. Baruch1, M. Machluf1  
1Biotechnology and Food Engineering, Technion- Israel Insti-
tute of Technology, Haifa, Israel 

Encapsulation of pancreatic islets has been investigated for 
over three decades, aiming to improve islet transplantation 
outcomes in diabetic patients, to reduce the need for immuno-
suppressive medications, and to enable xenogeneic islet trans-
plantation, thus overcoming human islets poor availability. 
Nevertheless, major hurdles impede this technological ap-
proach from reaching the clinic, mainly the limited longevity of 
the isolated pancreatic islets. Growing understanding of the 
interactions between cells and their surrounding tissue has led, 
in the recent years, to the incorporation of bioactive materials 
in islet encapsulation systems, aiming at componential and 
structural mimicking of the islets’ natural microenvironment, 
their extracellular matrix (ECM), which plays a key structural 
and regulatory role in natural tissues. Particularly, ECM-based 
materials were demonstrated to improve islet survival and in-
sulin secretion. The use of native pancreatic ECM for islets mi-
croencapsulation, however, has never been addressed.  

Aim of Study: The aim of our study was, therefore, to develop 
an ECM-based microencapsulation platform for the entrap-
ment of insulin producing cells, to maximize their long term 
survival and function, while isolating and protecting them from 
the host immune system. 

Methods and Results: We developed a method for decellu-
larization of porcine pancreas, combining physical, enzymatic 
and chemical treatments, and a method for enzymatic solubili-
zation of the acellular ECM to enable the reassembling of pan-
creatic ECM hydrogel at 37°C. Based on this ECM gel, we have 
designed a unique microencapsulation system entrapping hu-
man mesenchymal stem cells and adult human liver cells, 
which were induced to transdifferentiate into insulin producing 
cells (Fig. 1a).  Our unique ECM-microencapsulation platform 
supported these cells' viability and transdifferentiation, signifi-
cantly improving insulin secretion. In vivo, the ECM-
encapsulated cells were immunologically silent (Fig. 1b), and 
most importantly, their transplantation in diabetic mice re-
sulted in significant amelioration in hyperglycemia (Fig. 1c-e). 
This substantial therapeutic effect, obtained using the differen-
tiated cells is particularly impressive when considering their 
low levels of insulin secretion in comparison to pancreatic is-
lets, naturally secreting substantial doses of insulin in a glu-
cose regulated manner. Hence, to reveal the full potential of 
our platform, we currently address the ECM-encapsulation of 

pancreatic islets. Freshly isolated murine pancreatic islets cul-
tured on our pancreatic ECM gel, adhered to its fibers and re-
modeled it, thus revealing a crosstalk between the cells and the 
ECM, and proving the gel’s bioactivity (Fig. 2a). Upon ECM-
microencapsulation, the islets remained viable and secreted 
insulin in a glucose-regulated manner for more than four 
weeks, hence indicating at the potential of this platform in 
overcoming islets' natural poor survival rates post isolation 
(Fig. 2b-d). 

Conclusions: Overall, our unique ECM-microencapsulation 
platform provides insulin secreting cells, and particularly pan-
creatic islets, a microenvironment that is permissive for long 
term survival and insulin secretion, and can therefore, be con-
sidered as a prospective platform for beta cell replacement 
therapy. 

 

 

 

 

PO12.4 

Biodegradable Temporizing Matrix (BTM) supports the 
survival of Neonatal Islet Clusters (NICC) in a porcine 
intra-cutaneous islet transplant model 

D. Rojas-Canales1, B. Dearman2, J. Nitschke1, D. Penko1, C. 
Drogemuller1, T. Loudovaris3, W. Hawthorne4, S. Grey5, J. 
Greenwood2, P. Coates1  

1Medicine, Royal Adelaide Hospital, Adelaide,Australia. 2Burns 
Unit, Royal Adelaide Hospital, Adelaide, Australia. 3St Vin-
cents Institute, University of Melbourne, Melbourne, Australia. 
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Background: Clinical Islet Transplantation developments 
over the past 2 decades have improved the success rate of 
achieving insulin independence after 1 year to approximately 
80%, but requires immunosuppression, multiple islet infusions 
and intra-portal placement for success. There is a clear consen-
sus in the field to develop alternative transplantation sites to 
address these clinical roadblocks. BTM is a clinically proven 
biodegradable polyurethane-based scaffold. It has been shown 
to hyper-vascularise subcutaneous sites of burns victims lead-
ing to dramatic improvements in skin graft outcomes. This 
scaffold may therefore serve as a tool in the development of an 
alternative intra-cutaneous islet transplant site. Aim: Using a 
large animal (porcine) preclinical model to develop an intra-
cutaneous (dermal) pre-vascularized islet site with biodegrad-
able polyurethane-based scaffolds.  

Methods: In preliminary experiments the effects of direct con-
tact of polyurethane scaffold and murine islets was assessed. 
Islets (human, murine and porcine) were co-cultured in vitro 
for 3 days in the presence or absence of the scaffold or co-
transplanted under the kidney capsule in an islet transplant 
model, where islet viability and function was assessed. In sepa-
rate experiments Westran pigs (n=3) were placed under gen-
eral anaesthesia and surgical wounds were created, by remov-
ing subcutaneous tissue (4cm x 4cm) to the level of the panni-
culus adiposus on the back flank. Polyurethane BTM scaffolds 
were sterilized by gamma irradiation and placed onto wounds 
and fixed with steel staples. The wounds were dressed to re-
duce shear, trauma and infection of site. After 18 days of re-
vascularisation the protective scaffold seal was removed and a 
steel rod was used to create cavities within the pre-
vascularised site. Autologous porcine NICCs were injected, 
prior to undergoing a split skin graft over the vascularised site. 
NICCs were then allowed to mature for 100 days before the 
whole site was harvested and fixed in 10% buffered formalin. 
Paraffin embedded sections were stained with haematoxylin 
and eosin (H&E) or assessed by immunofluorescence staining 
targeting insulin after antigen retrieval.  

Results: Murine experiments showed that direct co-culture 
and co-transplant with scaffold had no significant effects on 
islet viability or function, including ability to reverse STZ in-
duced diabetes in immunodeficient murine models. Porcine in 
vivo experiments demonstrated that the BTM transplant site 
developed minimal wound contraction and was visibly red with 
vascularisation after 18 days. Subsequently, removal of seal 
from the scaffold resulted in slight bleeding, confirming the 
area was highly vascularised. H&E staining showed typical 
extracellular matrix development, with partial degradation of 
the polyurethane scaffold with evidence of insulin positive is-
let-like structures present. Insulin immunofluorescence stain-
ing of sequential section confirmed insulin positivity within the 
structure.  

Conclusions: The polyurethane material is inert and non-
toxic to islets. Furthermore, this study provides proof of con-
cept that our pre-clinical large animal intra-cutaneous trans-
plant model is able to sustain the survival of NICCs over 100 
days. 

 

 

PO12.5 

Immune-protection properties of a bioartificial pan-
creas in an allogenic animal model 

J. Magisson1, A. Sassi1, D. Xhema2, A. Kobalyan1, C. Burcez1, 
P. Gianello2, R. Bouaoun1, S. Sigrist1  

1Defymed, S.A.S, Strasbourg, France. 2Laboratory of Experi-
mental Surgery, Université Cathlique de Louvain, Brussels, 
Belgium. 

Aim of Study: A bioartificial pancreas consists of an implant-
able medical device encapsulating islets or insulin secreting 
cells in porous material that enables diffusion of glucose, insu-
lin and nutrients while blocking rejection molecules such as 
Immunoglobulins (IgG). Material used have to be both im-
mune-protective and biocompatible to allow a perfect biointe-
gration of the device at its implantation site. 

Method: To answer these two pre-requisites, a macroencapsu-
lation device based on semi-permeable membranes was de-
signed and named MAILPAN (MAcroencapsulation of PANcre-
atic IsLets). The selectivity of membranes was first investi-
gated in vitro in static conditions using molecules of interest 
such as IgG, insulin, glucose and rejection profile of Dextran 
beads. Efficacy of immune-protection were then assessed in 
vivo in an allogenic model of non-diabetic rodents. Briefly, 
Lewis rats received the device in peritoneal cavity six weeks 
prior to injection of 5000 IEQ isolated from Dark Agouti rats, 
an inbred strain that displays Major Histocompatibility Com-
plex (MHC) incompatibility with Lewis. Presence of anti-Dark 
Agouti MHC antibodies was assessed in the serum of Lewis by 
flow cytometry one month after islets injection, using Dark 
Agouti peripheral blood mononuclear cells as targets. In paral-
lel, plasmatic levels of Alpha-2-Macroglobulin ( 2M) and 
Monocyte Chemoattractant Protein - 1 (MCP-1) were assessed 
for the same animals. At the end of the study, devices were re-
trieved and their integrity controlled. 

Results: In vitro diffusion tests performed on membranes re-
vealed a rapid passage of insulin, glucose and oxygen while no 
passage of IgG was observed (n=6). Same tests performed with 
different size of dextran beads showed a molecular weight cut 
off of membranes under 100 kDa. Testing of whole device in 
peritoneal cavity of n=7 non-diabetic Lewis rats showed a tran-
sient increase of α2M (2.8 folds increase, n=7) and MCP-1 (1.6-
fold increase, n=7) two weeks after implantation. This inflam-
matory response rapidly resolved, indicating that device is well 
accepted. Injection of islets in the device did not result in a sig-
nificant increase of α2M and MCP-1 plasmatic levels, and no 
antibodies against donor MHC were detected for the majority 
of the animals (n=6/7). On the contrary, allo-antibodies and 
strong increase of α2M (6.8 folds versus pre-injection level) 
were observed in one rat (n=1/7) and were related to damages 
on the device due to technical problems. 

Conclusions: Taken together, these data suggest that this 
macroencapsulation device is able to prevent allo-
immunization of recipient against islets, when its integrity is 
preserved at the implantation site. In addition, the device is 
well accepted in rats and does not induce chronic inflamma-
tion. This study is now being transposed to an allogenic porcine 
model to confirm biocompatibility and immune-protective prop-
erties of the device, a primordial step towards feasibility clini-
cal trials. 
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PO12.6 

A novel oxygenation strategy to prevent hypoxia-
induced damage in encapsulated pancreatic islets 

A. Mouré1, S. Bosch1, D. Poncelet2, J. Bach1, M. Mosser1  
1IECM, EA 4644 ONIRIS/University, USC 1383 INRA, Nantes, 
France. 2GEPEA, UMR CNRS 6144, ONIRIS, Nantes, France. 

Introduction: Type 1 diabetes is a chronic disease resulting 
from the autoimmune destruction of the islets of Langerhans. 
A promising alternative to insulin therapy is the design of a 
subcutaneous bio-artificial pancreas (BAP) composed of algi-
nate-encapsulated pancreatic islets. Encapsulation prevents 
graft rejection and the subcutaneous space allows for easy graft 
replacement. In the pancreas, islets make up 2% of the whole 
pancreatic mass, but consume until 10% of its total oxygen (O2) 
supply. In the subcutaneous BAP, O2 is supplied by passive 
diffusion and partial O2-pressure is limited until graft surface 
neovascularisation (7 to 10 days). This period of hypoxia im-
pairs islet survival and induces a pro-inflammatory phenotype, 
which could engender BAP failure. Different strategies have 
been assessed to overcome hypoxia, but prolonged O2-supply 
remains challenging. Here we assess a new oxygenation strat-
egy associating an O2-generating biomaterial and an O2-
carrier to maintain encapsulated islets functionality in a hy-
poxic environment. 

Methods: Silicone encapsulated calcium peroxide (silicone-
CaO2) was used for long-term O2-delivery. O2 is generated via 
hydration of solid peroxide. Silicone is a hydrophobic material 
with high O2 permeability. Calcium peroxide encapsulation in 
silicone slows down hydration, resulting in decreased O2 re-
lease kinetics. HEMOXcell (Hemarina) is an extracellular 
haemoglobin from a marine worm that provides O2 along a 
physiological gradient and displays antioxidant properties. Is-
lets (murine MIN6 pseudo-islets (MPIs) and neonate pig islets 
(NPIs)) were encapsulated within alginate and cultured in a 
normoxic incubator (145.7 mmHg) or in a hypoxia chamber (10 
mmHg), ± silicone-CaO2 ± HEMOXcell, for up to 7 days of cul-
ture (n=5). HEMOXcell was embedded within the alginate hy-
drogel together with islets. Islet functionality and survival 
were monitored by glucose stimulated insulin secretion, ATP 
content, lactate dehydrogenase (LDH) activity and viability 
staining. 

Results: We first confirmed that the survival and function of 
encapsulated MPIs and NPIs were significantly impaired after 
respectively 1 and 2 days of culture under low oxygen tension 
(p<0.05). Then, silicone-CaO2 and HEMOXcell toxicity towards 
islets was evaluated under normoxia. Silicone-CaO2 slightly 
decreased MPIs ATP content from 2 days of culture (p<0.05), 
while HEMOXcell showed no significant impact during the 
first six days of culture. Interestingly, HEMOXcell prevented 
silicone-CaO2 toxicity observed in MPIs culture. In the hypoxic 
environment, the presence of silicone-CaO2 prevented pancre-
atic islets death and function impairment as LDH activity, 
ATP content and islet insulin stimulation indexes were main-
tained similar to normoxic control. HEMOXcell alone did not 
maintain pancreatic islet viability and function. However, the 
combination with HEMOXcell seemed to improve the benefit of 
silicone-CaO2 observed under low oxygen tension. 

Conclusions: We showed that silicone-CaO2 supplied suffi-
cient O2 to maintain encapsulated islet viability and function-
ality in a hypoxic environment for up to 6 days. Furthermore, 

we revealed the benefit of the combination of silicone-CaO2 
with HEMOXcell. Further mechanistic analysis is required to 
elucidate whether HEMOXcell decreases oxidative stress 
and/or improves O2 diffusion to encapsulated islets. 

PO12.7 

A new macro-encapsulation device for subcutaneous is-
let transplantation 

S. Sumi1, P. Canning1, K. Yang1  

1Lab. of Organ and Tissue Recontruction, Institute for Frontier 
Life and Medical Sciences, Kyoto University, Kyoto, Japan 

Aim of Study: Subcutaneous site, an intracorporeal site, has 
the advantage of the easiest access but the poor blood flow lim-
its engraftment of transplanted islets. Our previous studies 
prove that neovascularization-pretreating improved subcuta-
neous engraftment of naked and encapsulated islets. Here, we 
report a new device with neovascularization-induction and se-
cure cell entrapment for subcutaneous islet transplantation.  

Methods: 1. Porous membrane of ethylene-vinylalcohol co-
polymer (EVOH) was provided by KURARAY CO., LTD. EVOH 
bags were made using heat sealing. Either a bag made of 
EVOH or a sheet of hydrogel made of poly-vinyl alcohol (PVA) 
was subcutaneously implanted at the back of a rat. Implanta-
tion site was removed after 3 month and examined histologi-
cally. 2. An EVOH bag was subcutaneously implanted with ba-
sic FGF (bFGF)-impregnated collagen sheet. EVOH bag alone 
and EVOH bag with untreated collagen sheet were served as 
controls. The implantation site was removed after 7 days and 
immunostained for von Willebrand factor (vWF). 3. Chitosan 
solution, a temperature-sensitive hydrogel at 37ºC, was pre-
pared by titrating 2.5% chitosan dissolved in 0.1M acetic acid 
with Glycerol 2-phosphate disodium salt hydrate dissolved in 
deionized water (0.8 W/V) to pH7.4. Immunoisolation effect of 
this solution was tested by transplantation of Wistar rat islets 
suspended in the chitosan solution to renal subcapsular space 
of C57BL/6 mice made diabetic with streptozotocin (190mg/kg). 
Islets suspended in phosphate buffer solution (PBS) were 
served as control in addition to sham-operated diabetic mice 
and normal mice.  

Results: 1. Macroscopically, EVOH bag was easily identified 
through very thin membrane-like structure, while PVA gel 
sheet was buried in fibrotic tissues. Microscopic exanimations 
confirmed these findings: the membrane-like structure on 
EVOH membrane was very thin in comparison to thick 
(approx. 15-fold) fibrous tissue on the PVA gel. 2. Macroscopi-
cally, tissue surrounding EVOH bag implanted with bFGF-
impregnated collagen sheet appeared reddish while those in 
controls were whitish which resembled normal subcutaneous 
tissue. Immunostaining of vWF showed many positively 
stained tube-like structures around EVOH bag. 3. Mice trans-
planted with chitosan solution-suspended islets showed almost 
normal (approx. around 200 mg/dL) blood glucose (BG) and 
maintained the same level till the end of observation at 28 
post-transplantation day (ptd). On the other hand, mice with 
PBS-suspended islets showed decreased BG on 1st and 3rd ptd 
but BG increased thereafter and reached almost the BG levels 
as sham-operated diabetic mice by 14 ptd. Intraperitoneal glu-
cose tolerance test performed 2 weeks after transplantation, in 
chitosan solution-suspended group, showed BG changes in al-
most the same levels as normal mice. 
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Conclusions: EVOH bag showed excellent biocompatibility 
and co-implantation of bFGF-impregnated collagen sheet in-
duced neovascularization around EVOH bag. Temperature-
sensitive chitosan solution protected xenogeneic islets in dia-
betic mice. These findings lead us to plan islet xeno-
transplantation experiment. In that, an EVOH bag and bFGF-
impregnated collagen sheet are co-implanted subcutaneously to 
diabetic mice and rat islets suspended in the chitosan solution 
are transplanted into the EVOH bag 7 days after implantation. 
This method seems promising in research and future clinical 
islet transplantation.  

PO12.8 

Bioengineering challenges in microwell thin film mem-
brane islet macroencapsulation devices 

K. Skrzypek1, M. Groot Nibbelink2, J. van Lente2, M. Engelse3, 
I. Labrada4, E. de Koning3, C. Stabler4, D. Stamatialis1, A. van 
Apeldoorn2,5  

1Biomaterials Science and Technology, MIRA Institute, Uni-
versity of Twente, Enschede, Netherlands. 2Developmental Bio-
engineering, MIRA Institute, University of Twente, Enschede, 
Netherlands. 3Nephrology, Leiden University Medical Center, 
Leiden, Netherlands. 4Diabetes tissue engineering laboratory, 
University of Florida, Gainsville FL, USA. 5Complex Tissue 
Regeneration, MERLN Institute, Maastricht University, Maas-
tricht, Netherlands. 

Aim(s) of Study: Macro-encapsulation of islets with the help 
of biomaterials acting as immunoprotective barrier and carrier 
cannot only omit the use of immunosuppressive drugs, but also 
allow the use of stem cell derived beta cells, or even xenogeneic 
islets for clinical transplantation. Macroencapsulation still re-
mains a difficult challenge often the mass transport of nutri-
ents and the endocrine hormones is compromised because of 
the immunoprotective properties of the device. Our aim was to 
create a macroencapsulation islet delivery device of islet com-
patible biomaterials, consisting of thin microwell array mem-
branes. Islets are captured in between two thin membranes in 
microwells to avoid aggregation, and ensure homogenous dis-
tribution, while preserving islet morphology and function. One 
membrane consists of microwells in which the islets are seeded, 
and the other membrane acts as a lid. For both the microwell 
and the lid membranes, the porosity is tailored to permit glu-
cose insulin exchange which also protects the islets from the 
immune system. 

Methods: Non-degradable, microwell membranes composed of 
poly(ether sulfone)/polyvinylpyrrolidone were manufactured 
via phase separation micro-molding on silicon oxide reactive 
ion-etched molds. We have determined the water flux and glu-
cose and insulin diffusion using a custom made trans-well 
setup. After heat sealing the top and bottom we analyzed the 
functionality and viability of MIN6 cell aggregates, and human 
donor islets (n=3), and analyze the effect of capturing multiple 
islets per microwell on glucose responsiveness. We compared 
the effect 100 and 250 mm thick microwell membranes and 
0.45 and 5 mm pore size lids. Membranes were subcutaneously 
implanted in rats to study material-tissue interactions and cel-
lular ingrowth. After optimization, diabetic B6 mice were im-
planted in the epididymal fat pad with devices containing 600 
rat IEQ to investigate in vivo beta cell function after encapsu-
lation during 2 weeks. 

Results: Our results show that the device prevents aggrega-
tion and preserves the islet’s native morphology. Moreover, the 
encapsulated islets maintain their glucose responsiveness, 
comparable to free-floating non-encapsulated controls. Diffu-
sion coefficients of insulin and glucose through the membranes 
are 0.3 x 10-10 and 3.6 x 10-10 m2/s respectively resembling free 
solution. We observed minimal fibrous capsule formation and 
that a 20 mm thick nanoporous layer prevents cellular in-
growth. We determined that loading islets at a ratio of 2:1 per 
350 mm microwell is possible without impeding on function. 
We observed minimal islet material interaction using SEM. 
The in vivo encapsulation study showed a clear drop of blood 
glucose levels after transplantation showing that the device 
was able to respond in diabetic animals. 

Conclusions: We developed a novel microwell device for mac-
roencapsulation, in which islets are physically separated, and 
enclosed by two thin membranes without compromising their 
function. Moreover, low adhesive material properties combined 
with the microwell design preserves islet morphology and pre-
vents aggregation. The optimized membrane porosity allows for 
sufficient glucose and insulin transport, crucial for maintaining 
islet viability and function. Minimal material-tissue interaction 
and cellular ingrowth shows good biocompatibility and protec-
tion against host-donor cell interactions. A pilot study in dia-
betic mice with rat islets showed functionality of the device. 
However, a number of optimization steps are still needed for 
further optimization. 

 
 

PO12.9 

Core-Shell 3D Printing as a novel tool to improve Islet 
Transplantation   

K. Kang1,2, D. Canales1,2, Z. Yue5, X. Liu5, D. Penko1, J. 
Nitschke1, C. Drogemuller1,2, C. Bonder3, S. Grey1,4, G. Wallace5  

1Central and Northen Renal, Royal Adelaide Hospital, Ade-
laide, Australia. 2Medicine, University of Adelaide, Adelaide, 
Australia. 3Centre for Cancer Biology, South Australia Pathol-
ogy, Adelaide, Australia. 4Transplant Immunology Group, 
Garvin institute of Medical Research, Sydney, Australia. 
5Intelligent Polymer Research Institute, University of Wollon-
gong, Wollongong, Australia. 

Three-dimensional (3D) printing is an exciting new technology 
that allows the deposition of a wide array of biomolecules at a 
precise order, to simulate native tissue environment in an un-
precedented manner. The latest core-shell fashion 3D printing 
offers an opportunity to create an inner-core and surrounding-
shell layer cell composites that could overcome current barriers 
in islet transplantation. 

Aim: To assess the impact of core-shell encapsulation on beta-
cells, and to establish the efficacy of co-printing beta-cells and 
accessory cells to develop a transplantable scaffold/device. 

Methods: The murine pancreatic beta-cell line (MIN6) cells 
were printed using an Alginate (2% w/v) – Gelatin (3.5% w/v) 
hydrogel in either a core-only or core-shell fashion with a co-
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axial printer apparatus. Calcium chloride (2% w/v) was used as 
a cross-linker. Viability was assessed after 24h with fluo-
rescein-diacetate (FDA) and propidium iodide (PI). To evaluate 
the impact of encapsulation on beta-cells, hydrogel was dis-
solved using a chelating agent, sodium citrate (55mM, supple-
mented with 0.9% w/v sodium chloride), and the cells were col-
lected. Oxygen consumption rate (OCR) of the recovered cells 
were assessed via Instech oxygen monitoring system (Instech 
Laboratories. Inc © 2014). In other experiments, mouse islets 
were co-printed with Endothelial Progenitor cells (EPCs) as 
accessory cells. Islet function was then determined via glucose 
stimulated insulin secretion (GSIS) assay 24h post printing. All 
experiments were replicated three times.  

Results: The core-shell embedded MIN6 cells showed 87.36% 
viability on day-1, significantly higher than that of core-only 
embedded cells at 76.76% (n =6, p<0.05). The cells recovered 
from the core-only printing also exhibited significantly reduced 
OCR compared to the untreated cells (127.08nmol/min/mg vs. 
72.83nmol/min/mg, p<0.001). Core-shell embedded cells, how-
ever, were not significantly influenced and remained at 
91.17±19.97nmol/min/mg in average (n=6, p>0.09).  Structur-
ally, core-shell printed cells displayed a distinct inner-core sur-
rounded by a shell that did not merge with the core. Core only 
printed cells favored the periphery of the printed structure, 
leaving cells more susceptible to the cross-linking procedure. 
Printed islets retained their ability to respond to a high glucose 
environment by GSIS. Furthermore, islets surrounded by EPCs 
showed improved insulin secretion in response to glucose 
stimulation. 

Conclusions: The improved beta-cell viability and oxygen con-
sumption rate suggests that the core-shell printing technique 
better preserves the health of the printed cells. Furthermore, 
the hydrogel complex minimally disturbs the bi-directional dif-
fusional communication of islets with its surrounding environ-
ment. Therefore, the Co-axial 3D printing offers a novel tool to 
enhance islet printing technology in order to improve islet 
transplantation outcome.  

PO12.10 

Bio-printed spheroids with human islets and adipose-
derived stromal vascular fraction cells (SVF) using a 3D 
bio-printing technology for improving islet integrity 
and function 

S. Narayanan1, G. Loganathan1, P. Gandhi1, B. Gettler1, M. 
Hughes1, J. Hoying1, A. Balamurugan1, S. Williams1  

1Clinical Islet Cell Laboratory, Cardiovascular Innovation In-
stitute, Department of Surgery, University of Louisville, Louis-
ville, KY 

Aim of Study: Adipose-derived stromal vascular fraction cells 
(SVF) are known to create microvascular networks and release 
angiogenic tropic factors. In this study, we bio-printed islet 
spheroids containing SVF cells utilizing direct write three-
dimensional bio-printing technology (DWTDBPT) to improve 
islet integrity and function. The spheroids keep the co-cultured 
cells in close proximity and in a fixed location for ideal cellular 
interactions and also provide 3D matrix support. Collagen gel 
spheroid facilitate SVF cell angiogenic network formation 
around islets. 

Methods: Initial studies utilized transgenic green fluorescence 
protein (GFP) rat islets and adipose-derived SVF cells from 

wild type rat (n=12). Recent studies have utilized human islets 
and human fat (n=8).  Isolated islets and SVF cells were bio-
printed with alginate or collagen gels using (DWTDBPT). Is-
let/SVF spheroids were assessed periodically for islet cell integ-
rity, viability and insulin secretory capability.  Islet/SVF sphe-
roids were transplanted into 6 diabetes-induced Nude mice for 
functional assay. 

Results: Our result showed that uniform size (1000-1500µm) 
of islet/SVF cell spheroids could be successfully prepared. Islet 
morphology and integrity was well maintained in spheroid 
even after one month in alginate spheroid. However, naked 
control islets were disintegrated in culture. Basal insulin secre-
tion in to the culture medium and glucose stimulated insulin 
release were comparable to control islets. Islet viability was 
>90% one month after culture. Transplanted islet/SVF sphe-
roids reversed diabetes in mice. Angiogenic network formation 
around islets was monitored in collagen gel spheroid. 

Conclusions: We have established a novel bio-printing system 
to create prevascularized cellular organoids using collagen gel 
DWTDBPT.  We have observed that intra-islet endothelial cells 
growth and peri-islet capillary formation in spheroid. 

 

Parallel Oral Session 13: Pancreas Transplantation – 
Outcomes and Complications 2 

PO13.1 

Quality of Life Following Pancreas Transplantation 
Alone: The True Benefits of Pancreas Transplantation 
Go Well Beyond Blood Sugar   

J. Scalea1, L. Pettinato1, B. Fiscella1, M. Coakley1, J. Paran1, N. 
Todi1, E. Schweitzer1, D. Leeser1, R. Barth1, S. Bartlett1  

1Department of Surgery, University of Maryland, Baltimore, 
USA 

Background: Diabetic recipients derive significant benefit 
from isolated pancreas transplantation. However, this benefit 
is often difficult to measure. Here, we sought to determine the 
difference in quality of life for diabetic patients with and with-
out a functional pancreas transplant alone (PTA). 
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Methods: A prospective survey of patients who underwent 
PTA at our center between 1993 and 2015 was performed. An 
IRB approved survey inclusive of 15 questions spanning 4 do-
mains: A) technical and demographic, B) Health Score (5-level 
Likert scale), C) Medical, and D) Quality of life, was utilized. 
Chi-square, Fischer’s exact, and the T-test were used where 
appropriate. 

Results: Of the 137 PTA recipients, 14 (10.2%) expired yield-
ing 123 possible respondents. Consistent with anticipated sur-
vey metrics, 32 patients (26.0%) responded to the survey. Self-
reported post-transplantation health scores were better (2.1 vs 
3.0) for those with functioning pancreata versus those with a 
non-functional pancreas (p=0.04). Those with a functional pan-
creas (n=18) had a hemoglobin A1c of 5.3, versus 7.6 for those 
on insulin therapy (n=14, p<0.01), and significant hypoglyce-
mia was only reported for those receiving insulin (p<0.01). 
Three of 14 patients (21.4%) on insulin were found be fearful of 
driving an automobile, whereas, only a single patient (5.6%) 
with a functional pancreas stated that he/she was “occasion-
ally” nervous about driving an automobile (p=0.07). Ten of 14 
patients (71.4%) stated that they were frustrated by their blood 
sugar levels. In contrast, a single patient (5.6%) with a func-
tional pancreas transplanted stated that he/she was concerned 
about blood sugar levels (p<0.01). Six of 14, or 42.8% of those 
with failed grafts were not working, in contrast to 13/18 pa-
tients (72.2%) of those with a functional graft (p=0.09). Five of 
14 patients (35.7%) on insulin were on disability versus 5/18 
(27.8%) for those with a functional pancreas. 

Conclusions: Pancreas transplantation alone is associated 
with better glucose control than insulin. In addition, recipients 
of PTAs have improved quality of life, better overall health 
scores, and may be more likely to return to gainful employ-
ment. 

PO13.2 

Employment pattern after pancreas transplantation - 
Facts and Risk Factors - A Registry Analysis 

S. Gruessner1, A. Gruessner1  

1SUNY Upstate Medical University, Syracuse, NY, USA 

Introduction: Labile diabetes mellitus is a debilitating dis-
ease with serious secondary complications. A successful pan-
creas transplant has the potential to not only correct metabolic 
control and to improve quality of life but also to prolong life 
expectancy. Once insulin independence is achieved, another 
intention of this procedure is to enable patients to return to 
work or to find new employment post-transplant. 

Methods: This study analyzed 5,387 adult primary deceased 
donor pancreas transplants for type 1 and type 2 diabetes mel-
litus performed between 2009 and 2014. The majority of trans-
plants were SPK (82%), PAK (10%), and PTA (8%). The work 
and functional status at the time of transplant and 1 and 2 
years after transplant were analyzed. Uni-and multivariate 
methods were applied to identify potential factors influencing 
the employment status. 1-year patient, pancreas and kidney 
graft survival was 97.6%, 90.0%, 95.8% for SPK. 1-year patient 
and pancreas graft function was 98%, 85.5% for PAK and 97%, 
83.7% for PTA. 

Results: At transplant, 34% of all patients worked for income 
and in 6% of cases was the work status unknown. 60% of pa-

tients reported to be not employed at the time of transplant. 
The rate of patients working for income was significantly 
higher in solitary transplant (PAK 42%, PTA 51%) versus SPK 
transplant candidates (31%) (p<0.0001). Patients not on dialy-
sis were twice as likely to work for income (50%) than those on 
dialysis (26%) (p<0.0001). No impact of gender could be de-
tected (p=0.8). Significantly more patients with type 1 (35%) 
compared to type 2 diabetes mellitus (24%) worked for income. 
For both diabetes types, the patients who worked for income 
were older and had a longer duration of their disease. This 
highly correlates with the functional status at the time of 
transplant – dialysis affected the functional status (p<0.0001) 
with a strong limitation in activity level. 

2-years after a successful pancreas transplant, 87% of all re-
cipients who had worked for income before the transplant con-
tinued to do so. Only 10% of recipients who had not worked be-
fore transplant had found new employment. 46% of recipients 
did not work for income 2-years after transplant and in 25% 
was the work status unknown. The number of patients working 
for income decreased in all 3 recipient categories after trans-
plant. A higher rate of recipients of solitary transplant recipi-
ents were working compared to SPK recipients (38% vs 26%) 
(p<0.0001). The multivariate model confirmed the positive out-
come especially for PAK recipients (p=0.03). The probability to 
work for income was higher for male versus female recipients 
(p<0.0001). Patients who were older, were on dialysis, or had 
type 2 diabetes had a significantly higher likelihood not to be 
employed. African-Americans were less likely to be employed 
compared to white recipients. 

Conclusions: Our study findings are as follows: (1) Only about 
1/3 of all patients were employed before pancreas transplant; 
the loss of kidney function (need for dialysis) had a negative 
impact on employment; (2) The rate of patients working for in-
come did not increase after transplant; (3) Significantly more 
solitary transplant (PAK, PTA) versus SPK transplant recipi-
ents worked for income after transplant; (4) the likelihood for 
employment after transplant was increased for male and white 
recipients, young age, lack of dialysis and type 1 diabetes; (5) 
from an employment point of view, patients should undergo a 
pancreas transplant before kidney function is lost. 

PO13.3 

The search for factors affecting pancreatic graft sur-
vival to improve the long-term outcomes of pancreas 
transplantation in Japan 

T. Kenmochi1, N. Aida1, T. Ito1, T. Ito2  
1Transplantation and Regenerative Medicine, Fujita Health 
University, Aichi, Japan. 2Integrative Medicine, Osaka Univer-
sity, Osaka, Japan. 

Objective: The aims of the present study are to reveal the 
long-term outcomes of pancreas transplantation and to eluci-
date the risk factors that affect pancreatic graft survival in Ja-
pan. 

Methods: A total 246 pancreas transplantation procedures 
were retrospectively analyzed. After excluding the cases in 
which graft loss occurred due to perioperative complications, 
the 233 patients who underwent pancreas transplantation 
were divided into the two groups: the simultaneous pancreas 
and kidney transplantation (SPK) group (n=188) and the pan-
creas transplantation after kidney and pancreas transplanta-
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tion alone (PT) group (n=45); each group was analyzed to de-
termine the factors associated with pancreatic graft survival. 

Results: The pancreatic graft survival rates at 1, 5, 10 years 
after transplantation were 86.8%, 82.9% and 74.9%, respec-
tively, in the SPK group; and 85.1%, 42.2%, and 31.7%, respec-
tively, in the PT group, which amounted to a significant differ-
ence (P=4.81×10-5). Episodes of rejection made pancreatic sur-
vival significantly lower in both groups. A multivariate analy-
sis using Cox proportional hazards regression revealed that the 
preoperative period of diabetes (hazard ratio, 1.065; 95%CI, 
1.009–1.125, P=0.02341) was significantly associated with pan-
creatic graft survival in the SPK group. HLA-A mismatch 
(hazard ratio, 2.153; 95%CI, 1.073–4.321; P= 0.03101) was the 
only factor associated with pancreatic graft survival in the PT 
group. Although the difference did not reach statistical signifi-
cance, it was suggested that induction therapy with T-cell de-
pleting antibodies tended to improve the rate of pancreatic 
graft survival in both groups. 

Conclusions: In spite of a severe shortage of donors in Japan, 
simultaneous pancreas and kidney transplantation should be 
performed for type 1 diabetes patients with end stage renal 
failure in the earlier stage and HLA-A matching should be con-
sidered when selecting recipients in the PT group in order to 
improve the rate of pancreatic graft survival. 

PO13.4 

10 Years of Pancreas Transplantation in the UK 

C. Counter1, J. Casey2, M. Drage3, A. Asderakis4, G. Oniscu2, T. 
Augustine5, S. White6, A. McLean7, P. Friend8, C. Watson9, S. 
Harper9, S. Sinha8  

1Statistics and Clinical Studies, NHS Blood and Transplant, 
Bristol, UK. 2Transplant Unit, Royal Infirmary of Edinburgh, 
Edinburgh, UK. 3Guy’s and St Thomas’ NHS Foundation Trust, 
London, UK. 4Cardiff and Vale University Health Board, Car-
diff, UK. 5Central Manchester University Hospitals NHS Foun-
dation Trust, Manchester, UK. 6Institute for Transplantation, 
Freeman Hospital, Newcastle, UK. 7Imperial College Renal and 
Transplant Centre,London, UK. 8Oxford Transplant Centre, 
Churchill Hospital, Oxford, UK. 9Cambridge Transplant Cen-
tre, Addenbrooke’s Hospital, Cambridge, UK. 

Aim: This is a study of 10 years of pancreas transplantation in 
the UK using data from the NHSBT UK Transplant Registry: a 
compulsory database which records information about donor, 
transplant list, transplant activity and survival after whole 
pancreas transplantation for all eight nationally commissioned 
centres in the UK. 

Methods: All data were obtained from the UK Transplant 
Registry. Pancreas transplant and waiting list activity between 
1 April 2006 and 31 March 2016 is reported. Graft survival es-
timates are reported at five-years post-transplant for the pe-
riod 1 April 2007 to 31 March 2011. Pancreas patient survival 
from listing is reported at ten year post registration for a de-
ceased donor simultaneous pancreas and kidney (SPK) be-
tween 1 January 2004 and 31 December 2015. The centre spe-
cific survival estimates are adjusted for differences in risk fac-
tors between the centres. Patients requiring multi-organ 
transplants (except SPK) are excluded from all analyses, as 
these patients are not offered organs through the National 
Pancreas Allocation Scheme. 

Results: On 31 March 2016, there were 199 patients on the 
UK active pancreas transplant list which represents an 8% de-
crease in the number of patients a year earlier and a 9% in-
crease on 31 March 2007. Overall, 89% of patients registered 
on the list were waiting for a simultaneous kidney/pancreas 
transplant. Of those patients registered on the list during 
2015/16, 61% were male and 91% were white. The median 
waiting time for deceased donor pancreas transplantation is 
366 days and varies between centres ranging from 149 days to 
542 days. 

The rate of declining pancreas offers from donation after brain 
death (DBD) donors for named patients from 1 April 2013 to 31 
March 2016 was 56% nationally, ranging from 39% to 71% 
across centres and for donation after circulatory death (DCD) 
donors was 45% nationally, ranging from 30% to 94%. 

There were 185 pancreas transplants performed in the UK in 
2015/16 a decrease of 8% compared to 2014/15. Of these, 136 
(74%) were from DBD donors, 49 (26%) were from DCD donors. 
In 2006/07, 3% of pancreas transplants were from DCD do-
nors.  Six of the eight pancreas transplant centres, trans-
planted organs from DCD donors in 2015/16. Of the 185 trans-
plants, 53% were male recipients and 86% were white. The 
median cold ischaemic time in DBD pancreas transplants was 
11 hours in 2015/16 compared to 13 hours in 2007/08 and in 
DCD pancreas transplants was 10 hours in 2015/16 compare to 
15 hours in 2007/08. 

The national rate of graft survival, five years after SPK trans-
plant is 75%. This risk-adjusted rate varies between centres 
from 58% to 83%. The ten year patient survival from listing 
rate for first deceased donor SPK transplant is 73%, ranging 
from 66% to 82%. The five years graft survival rate after first 
deceased donor pancreas only transplant is 45%. This risk-
adjusted rate varies between centres from 24% to 59%. 

Conclusions: A nationally commissioned pancreas transplant 
programme in the UK is based upon agreed donor criteria in 
combination with a national organ allocation scheme and man-
datory follow-up data collection. The national database also 
allows for robust comparison of organ utilisation and outcomes 
between centres and monitors consistency in the outcomes of 
the centres. 

PO13.5 

Pregnancy Outcomes In Simultaneous Pancreas And 
Kidney Transplant Recipients: A National French Sur-
vey Study 

G. Normand1, F. Brunner1, G. Karam2, L. Esposito3, P. Grim-
bert4, G. Mourad5, J. Serre5, S. Caillard6, L. Badet8, F. Buron9, 
M. Catton, J. Massardier, D. Cantarovich11, E. Morelon1,7, O. 
Thaunat1,7  
1Department of Gynecology and Obstetrics, Hospices Civils de 
Lyon, Lyon, France. 2Nephrology and Transplantation, Nantes 
University Hospital, Nantes, France. 3Nephrology and Trans-
plantation, Toulouse University Hospital, Toulouse, France. 
4Nephrology and Transplantation, Henri Mondor University 
Hospital, Paris Créteil, France. 5Nephrology and Transplanta-
tion, Montpellier University Hospital, Montpellier, France. 
6Nephrology and Transplantation, Strasbourg University Hos-
pital, Strasbourg, France. 7International Center for Infectiology 
Research (CIRI)- Unit 1111, French National Institute of 
Health and Medical Research (INSERM), Lyon, France. 
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8Department of Urology and Transplant Surgery, Hospices 
Civils de Lyon, Lyon, France. 9Department of Transplantation, 
Nephrology and Clinical Immunology, Hospices Civils de Lyon, 
Lyon, France. 10Department of Gynecology and Obstetrics, 
Femme-Mère Enfants Hospital, Hospices Civils de Lyon, Lyon, 
France. 11Institute of Transplantation Urology and Nephrology 
(ITUN), Nantes University Hospital, France. 

Introduction: Simultaneous pancreas and kidney transplan-
tation (SPK) is currently the best therapeutic option for pa-
tients with type 1 diabetes and terminal renal failure. Renal 
transplantation restores fertility enabling women to pursue 
pregnancies. However, scarcity of available data on pregnancy 
outcomes in SPK impedes fair medical counseling. 

Methods: Between 1993 and 2015, the medical files of all 
pregnancies that lasted more than 3 months among recipients 
of successful SPK in France were retrospectively analyzed. 

Results: Twenty-six pregnancies in 22 SPK recipients were 
identified. Main maternal complications included gestational 
hypertension (53.8%) and infections (50%). Caesarean section 
was performed in 73% of cases. Overall fetal survival was 
92.6% with a mean gestational age of 34.2 ± 3 weeks. Eleven 
(40.7%) children presented intra-uterine growth retardation at 
2nd trimester ultrasound but birth weight < 10th percentile was 
only observed in 4 cases (16.7%). Endocrine pancreas graft 
function remained stable during pregnancy. An acute kidney 
rejection occurred in 2 patients, one of which resulting in graft 
loss. Kidney and pancreas graft survival was respectively 
90.7% and 100% at 1 year. 

Conclusions: Pregnancy in SPK is feasible, but patients 
should be informed of the risks for the fetus, the mother and 
the grafts. Planning of pregnancy in SPK women is key to al-
low a personalized multidisciplinary monitoring, which repre-
sents the most straightforward approach to optimize outcomes. 

PO13.6 

One-year HbA1c is a robust surrogate measure for pan-
creas graft failure to be used in clinical trials 

S. Mittal1,3, R. Franklin2, J. Levy2, S. Gough2,3, P. Friend1,3, E. 
Sharples1  

1Oxford Transplant Centre, Churchill Hospital, Oxford, UK. 
2Oxford Centre for Diabetes, Endocrinology and Metabolism, 
Oxford, UK. 3University of Oxford, Oxford, UK. 

Introduction:  Graft survival after pancreas transplantation 
remains inferior to that after kidney transplantation.  Al-
though much work has been done to identify factors associated 
with graft failure and identify high-risk groups, intervention 
studies have been few in number.  This is, at least in part, due 
the impracticality of powering a study against graft failure and 
the lack of a robust surrogate end-point. 

Methods:  Longitudinal metabolic measures taken pre-
discharge and at 3 monthly intervals post-transplant according 
to clinical protocol, including Hba1c, fasting and stimulated 
glucose, c-peptide and insulin were recorded for a cohort of 500 
pancreas transplant recipients between 2002- 2011 with at 
least 4 years follow-up data.  118 graft failures were included 
in the cohort and compared to those with ongoing good pan-
creas function for patterns of functional decline.  Data was cen-
sored at graft failure or last follow-up. 

Results:  Patients with stable function were comparable to 
those with failed grafts for demographic variables.  There were 
no consistent patterns of change in fasting or stimulated insu-
lin and c-peptide.  Insulin and c-peptide level had no associa-
tion to graft failure at any time-point. Fasting and glucose pre-
discharge (HR 1.46, p=0.007) and stimulated glucose near at 
all timepoints (HR 1.12 - 1.55, p< 0.04) were predictive of late 
graft failure.  Although static in the stable grafts, HbA1c did 
increase incrementally in the grafts that went on to fail.  
HbA1c was significantly associated with graft failure (HR 37.5, 
p=0.001) and an HbA1c >41mmol/mol at 1-year post-transplant 
predicted graft failure (AUC 0.842, p=0.005) with 83.3% sensi-
tivity and 94.7% specificity in ROC analysis.  Kaplan-Meier 
analysis showed a 5-year graft survival of 98.6% for recipients 
with HbA1c >41 mmol/mol compared to 62.3% for those with 1-
year HbA1c >41mmol/mol (p<0.001). 

Discussions:  We have shown that 1-year HbA1c 
>40mmol/mol is a strong predictor of graft failure and can be 
used as a reliable surrogate end-point for graft failure in clini-
cal trials.  We have seen that insulin and c-peptide are not use-
ful predictors of graft failure.  However, rises in glucose or 
HbA1c post-transplant should serve as early warnings of risk 
of graft failure, and could be considered as triggers for inter-
vention.  

PO13.7 

Pancreas Transplants in the Elderly Patient - Should it 
be done? 

A. Gruessner1, M. Laftavi1, O. Pankowycz1, R. Gruessner1  
1SUNY Upstate Medical University, Syracuse, NY, USA 

Introduction: While kidney transplantation in the elderly 
diabetic patient is an accepted treatment of the secondary 
complication, pancreas transplants are controversial. Many 
centers have an age limit of 60 years or lower for this kind of 
organ transplantation. The aim of this study was to analyze 
outcomes and risk factors for patient 60 years of age or older. 

Methods: Between 2000 and 2015, 251 primary deceased do-
nor pancreas transplants were reported in patient 60 years of 
age or older to the IPTR/UNOS for the USA. The majority were 
SPK (61%) followed by PTA (22%) and PAK (71%). Uni- and 
multivariate statistical methods were used to describe out-
comes and risk factors for this special group of patients. 

Results: Figure 1 shows the distribution of elderly pancreas 
transplant recipients by transplant category and diabetes type 
over time. Very few patients with type 2 diabetes received a 
solitary pancreas. In SPK, 25% of recipient were diagnosed 
with type 2 diabetics. The oldest patient in this cohort was a 73 
years old type 1 diabetic male recipient. Significantly more 
males (60%) received a pancreas transplant but no difference 
between the 3 transplant categories could be found. 72% of re-
cipients received depleting and 18% non-depleting antibody 
therapy for induction. In 91% of all patients, Tacrolimus in 
combination with MMF was used for the maintenance immuno-
suppression.   

Overall one- and 5 year patient survival was 85% and 68%. Pa-
tient survival at one-year (and 5 year) was 86% (72%) for SPK, 
93% (71.2%) for PAK, and 74% (56.3%) for PTA. The oldest re-
cipient survived after a SPK for over 11 years and died with 
functioning grafts after a cardiac event. Especially critical were 
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the first month posttransplant – cardio-cerebro complications 
and infections were the major causes of death. In all 3 catego-
ries, patient age and diabetes type were not risk factors for pa-
tient survival. Only a failed kidney graft in SPK could be 
clearly identified as a risk factor for patient survival. Over the 
analyzed time, patient survival increased significantly in all 3 
categories. 

One and 5-year pancreas graft function was 85.7% and 70.9% 
for SPK, 93.0% and 71.7% for PAK, and 75.9% and 56.3% for 
PTA. No difference in outcome between SPK and PAK recipi-
ents was noticed. The major reason for pancreas graft loss was 
‘Dying with a functioning graft’ in 54% of all deaths followed by 
pancreas graft thrombosis in 17% of all cases. All recipient re-
ceived relatively good donors so that no statistical significant 
risk factors could be determined. 

Conclusions: After a careful work up, pancreas transplants in 
elderly patients with labile diabetes can be successfully per-
formed and will not only improve the quality of life of the pa-
tient but also can be life extending. 

 
 

PO13.8 

BMI should not deprive patients receiving a SPK - what 
the new data shows 

M. Laftavi1, A. Gruessner1, O. Pan1, R. Gruessner1  

1SUNY Upstate Medical University, Syracuse, NY, USA 

Background and Study Purpose: Currently, UNOS guide-
lines require that uremic, insulin-dependent type 1 diabetic 
patients have a body mass index (BMI) < 28m/kg2 or a C-
peptide < 2ng/ml in order to be eligible for a simultaneous pan-
creas and kidney transplant (SPK).  The BMI cutoff of 28 kg/m2 
for SPK appears to be arbitrary and not based on solid data. 
The study purpose was to reassess BMI requirements. 

Methods: To determine the impact of recipient BMI on SPK 
outcomes, we examined the results of 3,326 primary deceased 
donor SPKs that were reported to UNOS and the International 
Pancreas Transplant Registry (IPTR) between 1/2010 and 
12/2014.  In this cohort, 2% of recipients were underweight 
(<18.5kg/m2), 53% had a normal BMI (BMI 18.5 - <25kg/m2), 
35% were overweight (BMI 25 -< 30kg/m2), and 12% obese 
(BMI > 30kg/m2) at the time of transplant.  In the obese pa-

tients, 6% had a BMI > 32kg/m2. A multivariate analysis of 
early technical failures and 1-year pancreas graft function ac-
cording to recipient BMI was performed and adjusted for do-
nor, recipient and transplant factors management. The 
Younden criterion was computed to estimate the optimal cut-
points for recipient BMI. 

Results: Overall SPK recipient survival, pancreas and kidney 
graft function at 1 year were 97.5%, 90.1%, 95.6%. 

The most influential risk factors for technical failures over the 
5-yr study period were increased donor age (> 30 yrs), no in-
duction therapy, and PRA level > 20%. All other risk factors, 
including BMI, did not reach significance. Of note, early graft 
failures due to rejection (specifically in the absence of induction 
and standard maintenance [Tac, MMF] therapy) may have 
been misdiagnosed as technical complications. In addition to 
the technical risk factors, large center volume showed a re-
duced risk of pancreas graft failure at 1-year post transplant. 
However, recipient BMI did not reach significance (p=0.44) in 
any of the multivariate analyses with respect to technical com-
plications and graft function (Figure). 

Conclusions: Based on this current 5-yr IPTR analysis the 
requirement of <28 BMI for SPK candidates should be lifted 
and eventually abandoned. This requirement restricts patient 
access to a much needed transplant procedure with excellent 
outcome. We recommend as a first step that all SPK candidates 
with a BMI ≤ 32 kg/m2 should be evaluated for transplantation. 

 

 

 
 

 

Parallel Oral Session 14: Islet Isolation, Culture and 
Preconditioning 2 

PO14.1 

Two-Week Culture under Hyperoxia and Low Tempera-
ture Maintains Transplantable Human Islets 

H. Komatsu1, J. Rawson1, L. Medrano1, A. Barriga1, N. Gon-
zalez1, K. Omori1, F. Kandeel1, Y. Mullen1  

1Department of Diabetes and Metabolic Researches, Beckman 
Research Institute of City of Hope, Duarte, USA 
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Aim of Study: The aim of this study was to culture human 
islets for two-weeks with minimal loss of islet volume and func-
tion for 1) successful islet after kidney transplantation from a 
single donor, and 2) combining low-yielded islet lots from mul-
tiple donors for islet donor shortage. 

Type-1 diabetic patients often require both pancreas/islet and 
kidney transplantations. When the kidney and islets are 
transplanted simultaneously from a single donor, the kidney 
transplant induces alloimmune responses including a cytokine 
storm, leading to unfavorable effects on the islet transplant. 
This may be avoided by transplanting islets later, i.e. two 
weeks after kidney transplant, after the initial immune re-
sponse has faded. Furthermore, the long-term maintenance of 
islets would allow us to prolong the life of isolated islets, mak-
ing it possible to pool multiple “low-yield” isolations into an 
effective islet mass.   

We have already shown that hyperoxic culture prevents islet 
central necrosis and maintains function, however, the effect of 
hyperoxic culture on islet volume loss was limited. Tempera-
ture control might be an additional factor in extending islet 
culture, since lower temperatures suppress cell metabolism. 
Therefore, we explored long-term culture methods by control-
ling the oxygen concentration and temperature. 

Methods: Human islets were cultured in PIM(R) culture me-
dium with 5% human serum at various temperatures (4, 12, 22 
and 37°C) and two different oxygen concentrations (21% and 
50%), using incubator chambers to determine the optimal cul-
ture conditions. Activity of the Na/K channel was examined by 
intracellular potassium content and islet volume analyzed by 
micrographs after 48h-culture. Islet metabolism was evaluated 
by measuring the oxygen consumption rate using the Seahorse 
analyzer after 48h-culture. Maintenance of islet volume was 
analyzed using microphotographs taken on weeks 1 and 2. Islet 
viability and glucose-stimulated insulin secretion was assessed 
in two-week cultured islets, and these were compared to those 
measured in control islets. Using the optimized culture setting 
determined above, human islets were cultured for two-weeks 
and then 1200 IEQ were transplanted under the renal capsule 
of the STZ-diabetic NODscid mice. Blood glucose was measured 
twice per week to monitor islet function. 

Results: Intracellular potassium decreased and islet cells were 
swollen at 4°C, but not in 12, 22 and 37°C cultures, indicating 
that the function of the Na/K channel was maintained at 12°C 
or higher temperature. Islet metabolism decreased among 
lower temperatures tested, as evidenced by a decreased OCR. 
Islet culture using 50% O2 at 12°C maintained the largest islet 
volume among all the settings tested, where more than 90% 
islet volume remained after the two-week culture. This islet 
volume was more than double that of the islets cultured at 21% 
oxygen and 37°C. Viability and function of the long-term cul-
tured islets using the optimal setting (50% oxygen and 12°C) 
were not significantly different from the values obtained from 
control islets. In vivo transplantation in diabetic NODscid mice 
showed long-term cultured islets (1200 IEQ) reversed diabetes, 
the same number required for control islets. 

Conclusions: In our small scale experiment, two-week human 
islet culture was successfully achieved with a minimal loss of 
volume and function through the combination of hyperoxia and 
low temperature. Studies are in progress using a large volume 
of human islets. 

PO14.2 

Human islet isolation: what happened to the oxygen? 

J. Kerr-Conte1, N. Delalleau1, E. Moerman1, G. Pasquetti1, S. 
Belaich1, J. Thévenet1, I. Aluka1, A. Coddeville1, M. Chetboun1, 
C. Marciniak1  
1Translational Research for Diabetes, University of Lille, Lille, 
France 

Human islets are highly sensitive to hypoxic conditions. Nu-
merous publications strive to increase oxygen either during 
pancreas preservation, during culture, or post transplantation 
to improve islet quality and function both in vitro and in vivo. 
Routine islet isolation techniques, even the earliest (Lacy and 
Kostianovsky 1967, Howell 1968, Horaguchi 1981, Sharp 1973, 
Gray 1984 & 1986 and more recent Ricordi 1988, Shapiro 2000, 
Matsumoto 2006) including Clinical Islet Transplantation Con-
sortium Phase 3: manufacture of a complex product (Ricordi 
2016) lack mention of introducing exogenous carbogen 
(95%02/5%C02) during the isolation process. Routine hepatocyte 
isolation protocols (Berry MN and DS Friend 1969 to recent) 
require vigorous bubbling of solutions prior to use and/or dur-
ing recirculation to maintain p02 >400 mm Hg . 

Aim of Study: This was to study the effect of oxygenation dur-
ing human islet isolation procedure. 

Methods: Since August 2016, human islets were isolated from 
n=44 Brain Deceased donor pancreata with Serva enzyme with 
the classic Ricordi protocol (NOGAS group n=32) or after add-
ing 95%02/5%C02 to media and during the recirculation phase 
(Group +02GAS, n=12). Islets, cultured in CMRL 1066, 0.625% 
Human serum albumin, P/S, and insulin, underwent quality 
controls after 18-36h of culture. 

Results: Donor characteristics (age, BMI, ICU stay, HbAlc, 
cold ischemia time, cardiac arrest) were similar between 
groups (n=NS) , as were Islet isolation parameters (weight of 
pancreas, digestion time).  Islet yield (islet and IEQ after puri-
fication) was slightly higher in the +02GAS group (vs NOGAS, 
p=NS) but no difference in purity or pellet volume was ob-
served. Viability (trypan blue/dithizone) was identical 94.8+0.6 
(+02GAS) vs 94.89+0.49 (NOGAS), apoptosis (DNA fragmenta-
tion) was consistently lower (0.22+0.03  (range 0.114-0.429) vs 
NOGAS 0.389.8+0.086 (range 0.113 -2.31, p=NS), and islet re-
covery post culture was improved 65% +3.8 (vs NOGAS 57.4 
+4.3, p=NS). No DNA was formed during the 12 +02GAS isola-
tions (vs 25% of NOGAS isolations). However, the biggest dif-
ference observed was a 3.5 fold increase in intracellular insulin 
content (+02GAS 47439 +10185uU/ml/40IEQ  vs NOGAS 
13387+2148, p<0.0001). Likewise, basal and glucose stimulated 
secretion levels, expressed as % insulin content were both dif-
ferent between the groups (p<0.05). Preliminary Q-RT-PCR on 
isolated human islets (5-6 donors/group) confirmed a 1.87 fold 
increase in insulin gene expression (+02GAS vs NOGAS, 
p=0.07), and a tendency for increased NKX6.1 (1.36x) and 
stress activated pro-survival JNK3 (1.26x) and 4 fold lower ex-
pression of Interkeukin-1beta, a proinflammatory cyto-
kine. Further testing of islet quality in perifusion and in vivo 
are in progress. 

Conclusions: Routine oxygen supplementation and monitor-
ing of p02 levels during islet isolation of brain deceased donors 
may be critical to improve islet quality and insulin content. 
This may prove particularly pertinent for Extended Criteria 
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Donors and DCD (donation after cardiac death donors) with 
warm ischemia. 

PO14.3 

Hypoxia-induced damage in human islets is reduced by 
mesenchymal stem cell-preconditioned medium 

D. Brandhorst1, H. Brandhorst1, S. Acreman1, S. Schive2, H. 
Bjørnson Scholz2, P. Johnson1  
1Nuffield Department of Surgical Sciences, University of Ox-
ford, Oxford, United Kingdom. 2Department of Transplantation 
Medicine and Institute for Surgical Research, Oslo University 
Hospital, Oslo, Norway. 

Aim of Study: Mesenchymal stem cells (MSC) produce a 
number of growth factors that seem to be protective for islets 
when co-transplanted in a hypoxic environment. This effect 
appears to be particularly pronounced in MSC isolated from 
adipose tissue. However, the potential risk of neoplasia and 
teratoma formation is increased when MSC are transplanted 
into immunosuppressed patients. The aim of this initial study 
was therefore to investigate whether the production of growth 
factors from MSC can be stimulated by different culture condi-
tions and utilized to benefit human islets suffering from hy-
poxia. The effect of potentially protective growth factors was 
assessed using MSC-preconditioned medium. 

Methods: MSC were isolated from surgically resected human 
adipose tissue and expanded using MEMα supplemented with 
10% FCS and Glutamax. Each batch of culture medium was 
preconditioned with MSC cultured for 2 days in normoxia (21% 
oxygen) or hypoxia (1%). Non-conditioned supplemented me-
dium served as control. After harvesting of MSC, cell-depleted 
media were frozen at -20ºC until use. 

Eight human pancreases retrieved with appropriate consent 
and ethical approval were processed using standard techniques 
as previously described. Prior to quality assessment isolated 
islets were cultured for 48-72 hours in hypoxia (2% oxygen) in 
either non-conditioned MEMα or MEMα preconditioned at 21% 
or 1% oxygen. Data were normalised to control islets cultured 
in hypoxia in non-conditioned medium and are presented as 
mean ± SEM. 

Results: Compared with controls, recovery increased to 
117±12% (P=0.078) and 138±12% (P<0.05) when islets were 
cultured in medium preconditioned at 21 or 1% oxygen, respec-
tively. Viability assessed by FDA-PI did not change after cul-
ture in MSC-medium either non-conditioned (59±2%) or pre-
conditioned at 21% (59±3%) or 1% (61±3%) oxygen. In contrast, 
compared to controls (12.1±2.5 µU/ng DNA/45 min) glucose-
stimulated insulin release was significantly increased when 
islets were cultured in MSC-medium preconditioned at 21% 
(20.4±4.5 µU/ng DNA/45 min, P<0.05) or 1% (20.4±3.3 µU/ng 
DNA/45 min, P<0.05). Calculation of islet overall survival, con-
sidering recovery of viable cells only, suggests that MSC-
medium preconditioned at 1% oxygen is more protective 
(143±14%) than MSC-medium preconditioned at 21% oxygen 
(119±14%, NS) or non-conditioned MEMα (P<0.05). Prelimi-
nary data from ongoing studies indicate an increased gene ex-
pression of VEGF-A and a reduced expression of pro-apoptotic 
Bax. 

Conclusions: This study demonstrates that culture medium 
preconditioned by MSC isolated from adipose tissue increases 

survival and in vitro function of human islets maintained in 
hypoxic conditions. These findings indicate that hypoxic MSC 
seem to produce factors that improve survival of islets suffer-
ing from a lack of oxygen. Studies to identify these factors are 
currently ongoing. 

PO14.4 

Mesenchymal stromal cells improve islet insulin secre-
tory function and survival via a combination of highly 
expressed islet GPCR peptide ligands 

C. Rackham1, S. Amisten1, S. Persaud1, A. King1, P. Jones1  
1Diabetes and Nutritional Sciences, King's College London, 
London, UK 

Aims: We have previously shown that mesenchymal stromal 
cells (MSCs) enhance islet function both in vitro and in vivo. 
We identified Annexin A1 (ANXA1) and a number of other islet 
GPCR ligands in mouse MSCs. ANXA1 pre-culture mimics the 
beneficial effects of MSCs in vitro, translating to improvements 
in graft function in vivo, albeit not to the extent seen with 
MSCs. The current study aimed to investigate the effects of 
other highly expressed MSC-derived islet GPCR ligands, both 
alone and in combination, on islet insulin secretory function 
and survival. Thus, informing the design of a “cocktail” of MSC 
derived factors for pre-culturing islets and mimicking the bene-
ficial effects of MSC pre-culture in vivo, to enable a reproduci-
ble, rapidly translatable cell-free modification to clinical trans-
plantation protocols. 

Methods: Islets were pre-cultured with recombinant ANXA1, 
Stromal-Cell derived factor (SDF-1/CXCL12), complement 
component C3, or a combination of these MSC-derived factors 
for 48hr. Glucose stimulated insulin secretion (GSIS) and cyto-
kine-induced apoptosis were measured immediately after the 
48hr pre-culture period, and 24-72hr following removal of pep-
tides from the culture media, thus mimicking the immediate 
post-transplantation period, in which the peptides would not be 
present in vivo. 

Results: Recombinant C3a (both 10 and 100nM) potentiated 
GSIS after a 48hr pre-culture period (20mmol/l glucose: 
1.9±0.2ng/islet/h vs. 1.3±0.2ng/islet/h, islet + 10nM C3a vs. is-
let-alone, p<0.05, n=15), an effect which was comparable to 
that of ANXA1. Recombinant SDF-1 alone had no influence on 
GSIS at any time-point (both 10 and 20nM SDF-1), or islet in-
sulin content, but reduced cytokine-induced apoptosis (caspase 
activity after 48hr pre-culture: 53,811±7,165 and 87,210±6,115 
relative light units, islet + 10nM SDF-1 vs. islet-alone, n=12, 
p<0.05), an effect which was maintained for 24hr after removal 
of SDF-1 from the culture media. Whilst both SDF-1 alone and 
ANXA-1 alone had protective effects on cytokine induced-
apoptosis, only ANXA1 alone improved GSIS. However, GSIS 
was higher in islets pre-cultured with a combination of ANXA1 
and SDF-1, than in both islets cultured with ANXA1 alone and 
islets cultured alone without peptide/s, at 24hr and 72hr fol-
lowing removal of the peptides from the culture media (72hr; 
20mmol/l glucose: 3.0±0.4ng/islet/hr vs. 2.4±0.2ng/islet/hr vs. 
2.2±0.2ng/islet/hr, n= 15, p<0.05, islet + ANXA1 and SDF-1 vs. 
islet-alone without peptide). 

Conclusions: A combinatorial approach can be applied to es-
tablish a defined “cocktail” of MSC-derived secretory products, 
which improve the functional quality of islets for transplanta-
tion. 
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PO14.5 

Pre-culturing human islets with mesenchymal stromal 
cell-derived extracellular matrix or exogenous Annexin 
A1 enhances insulin secretion in vitro   

A. Arzouni1, A. Vargas-Seymour1, G. Huang1, P. Choudhary1, 
P. Jones1, A. King1  

1Diabetes Research Group, Division of Diabetes and Nutri-
tional Sciences, King’s College London, London, UK 

Aims of Study: Mesenchymal stromal cells (MSCs) are known 
to lay down extracellular matrix (ECM) and secrete a vast ar-
ray of trophic factors. We have previously demonstrated that 
mouse MSCs improve insulin secretory responses of mouse is-
lets in vitro, which was associated with subsequent improved 
islet transplantation outcome. This effect is partly attributable 
to MSC-derived annexin A1 (ANXA1). In the present study, we 
aimed to determine whether the beneficial effects of mouse 
MSCs and their secreted products, ANXA1 and ECM, extend to 
clinically relevant human tissues. 

Methods: Human islets were supplied by the King’s College 
Hospital Human Islet Unit, with appropriate ethical consent, 
and were cultured for 48h in five experimental groups: (1) is-
lets only (control); (2) islets co-cultured with human adipose 
MSCs (Invitrogen,UK); (3) islets cultured in the presence of 
exogenous  ANXA1 (5nM); (4) islets cultured on MSC-derived 
ECM; and (5) islets cultured with ANXA1 + ECM. Islets were 
subsequently analysed for insulin content and glucose-
stimulated insulin secretion (20mmol/l; GSIS) by radioimmu-
noassay. The expression of ANXA1 by MSCs was analysed by 
qRT-PCR. 

Results: Human adipose MSCs expressed higher levels of 
ANXA1 mRNA than mouse adipose MSCs (human, 0.49±0.07; 
mouse, 0.07±0.01, relative to GAPDH; mean±SEM). Human 
islets co-cultured with MSCs, ANXA1 or ECM (experimental 
groups 2, 3 and 4) showed enhanced GSIS (20mmol/l) when 
compared to controls (+MSCs, 260±14% control response, 
p<0.01; +ANXA1, 194±15% control response, p<0.05; +ECM, 
231±10%, 164%±11%, 147%±9% control response, p<0.05). 
However, culturing islets in the presence of both ECM and 
ANXA1 (group 5) did not show further enhancement of GSIS 
when compared to islets cultured with ECM or  ANXA1 alone  ( 
groups 3 and 4). 

Conclusions: Our results show that human MSCs and their 
secreted products (ANXA1 and ECM) can enhance the func-
tional viability of human islets in vitro, suggesting that they 
could be employed to preserve the quality of human islets cul-
tured prior to transplantation. 

PO14.6 

The influence of donor age on pancreas and islet quality 
in human islet isolation 

R. Vaughan1, S. Cross1, A. Abraham1, R. Ramracheya2, E. 
Maillard-Pedracini3, P. Johnson1  

1Nuffield Department of Surgical Sciences, University of Ox-
ford, Oxford, UK. 2Oxford Centre for Diabetes, Endocrinology 
and Metabolism, University of Oxford, Oxford, UK. 3Centre 
European d’ude du Diabete, CEED, Strasbourg, France. 

Aim of Study: Clinical islet isolation outcomes remain vari-
able even in experienced centres, with donor factors believed to 
influence isolation success. Older donor age is associated with 
increased islet yield but reduced function and grafts from do-
nors aged <45 have been shown to function better than those 
from older donors. However, pancreas shortage means that we 
need to be able to routinely isolate intact, functioning islets 
from the full range of donor pancreases including extended cri-
teria donors. This requires a fundamental understanding of the 
true impact of age on islet isolation including more subtle 
markers such as variability in pancreatic structure and islet 
quality. This study aimed to comprehensively characterise the 
influence of donor age on pancreas and islet quality.  

Methods: Human pancreases retrieved with appropriate con-
sent and ethical approval for clinical islet isolation were cate-
gorised into 2 distinct groups according to donor age: ‘young’ 
(age 32 (25-39); n=15) & ‘old’ (age 53 (46-60); n=15), controlling 
for BMI (25 (21-34) vs 27 (24-31)) & CIT (5.5 (3.5-8) vs 6 (5-9) 
h). Pancreas & isolated islet samples (pre & post culture for up 
to 72h at 37°C) were collected. Islet viability, cytotoxicity and 
function were assessed using FDA-EtBr labelling, adenylate 
kinase release & static GSIS, respectively. Pancreas & islet 
matrix proteins were identified using immunofluorescence & 
quantified by ELISA. To investigate oxidative stress, hypoxia 
& apoptosis in pancreas samples, assays for caspase-3, 
TUNEL, HSP-70, lactate & SOD were performed. Results are 
mean±SEM. 

Results: No significant differences in islet yield (194±36 vs 
229±28 IEQx103), viability (79±2 vs 75±2%), purity (71±4 vs 
66±3%) or insulin content (33±6 vs 35±7 ng/islet) were found 
between young & old donor groups, but a trend towards a supe-
rior stimulation index in young donors was observed (12.2±6.1 
vs 2.6±0.5). However, during culture a significant increase in 
cytotoxicity was seen in old donor islets (280±72% increase at 
72h; p<0.01). No differences in active caspase-3 (0.9±0.1 vs 
1.2±0.3 ng/ml), HSP-70 (19.7±10.8 vs 6.4±2.2 ng/ml), SOD 
(84.3±2.2 vs 92.2±13.0 % inhibition) or TUNEL positivity in 
islets (0.14±0.04 vs 0.06±0.01) or pancreas (0.03±0.01 vs 
0.03±0.02) were observed, but pancreases from old donors had 
significantly higher lactate levels (1.7±0.2 vs 1.1±0.1 nmol; 
p<0.05). No difference in the quantity of basement membrane 
(BM) proteins in the native pancreas was found. During islet 
culture, BM collagen IV remained stable, yet a significant loss 
of pan-laminin was seen (old 75±5% and young 68±7% reduc-
tion; p<0.05). Laminin-511 & perlecan were lost during isola-
tion, with no re-establishment during culture. 

Conclusions: In this cohort, donor age had minimal impact on 
pancreas quality and subsequent islet isolation outcome. How-
ever, islets from older donors controlled for CIT deteriorated 
more post isolation as seen by the increase in cytotoxicity dur-
ing culture, which may be linked to a reduced capacity of older 
donor islets to recover from cellular stresses associated with 
islet isolation. This is highlighted by the higher levels of lactate 
found in pancreases from this donor group, which may be an 
indication of mitochondrial dysfunction and a switch to an-
aerobic metabolism. Extensive disruption of the islet BM re-
gardless of donor age suggests that supplementation of culture 
media with BM proteins may improve survival and subsequent 
post transplant function of islets from all donors. 
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PO14.7 

Microenvironmental characterisation of islets of 
Langerhans in human deceased donor pancreas and iso-
lated islets 

N. Kattner1, H. Marshall1, K. White2, T. Davey2, D. Tiniakos1,3, 
M. Honkanen-Scott1, A. Ferreira-Duarte4, J. Shaw1, W. Scott 
III1  
1Institute of Cellular Medicine, Newcastle University, Newcas-
tle upon Tyne, UK. 2EM Research Services, Newcastle Univer-
sity, Newcastle upon Tyne, UK. 3Department of Cellular Pa-
thology, Royal Victoria Infirmary, Newcastle upon Tyne, UK. 
4Mechanical and Systems Engineering, Newcastle University, 
Newcastle upon Tyne, UK. 

Introduction: Islets of Langerhans comprise 2-3% of the pan-
creas and regulate glucose levels by secreting hormones includ-
ing insulin. Type 1 diabetes is characterised by the auto-
immune destruction of β-cells within islets disrupting glucose 
homeostasis. Current therapy comprises careful glucose moni-
toring with exogenous insulin supplementation or, when this is 
not adequate, pancreas or isolated islet transplantation may be 
considered. Islet transplantation is a minimally invasive pro-
cedure, but does not necessarily lead to insulin independence. 
One contributing factor for this is the loss of islets due to stress 
during the isolation and transplantation process. Novel tissue 
engineering approaches are being considered to improve islet 
transplantation outcomes. Therefore, detailed understanding of 
the native composition, structure and microenvironment of is-
lets in both human tissue, with/without ischaemic damage, and 
isolated islets is important. 

Methods: Immunohistochemistry was performed on formalin-
fixed, paraffin-embedded tissue biopsies or isolated islets. 4 µm 
sections were used for indirect immunofluorescence and im-
munoperoxidase staining with anti-collagen I, collagen IV, 
CD31 and E-cadherin antibodies. An established method for 
transmission electron microscopy (TEM) sample processing 
was adapted enhancing localisation of islets in tissue sections. 
TEM analysis was accomplished on 70 nm sections of glutaral-
dehyde-fixed, heavy metal processed and embedded samples of 
pancreatic tissue and isolated islets. 

Results: Localisation of collagen in peri-islet basement mem-
brane (BM) and in peri-vascular BM inside islets was con-
firmed. Characterisation of donors with variable cause of death 
and cold ischaemia showed no influence of post-mortem 
changes on collagen distribution. Peri-islet collagen was lost 
through the isolation process and not restored during culture. 
The peri-vascular BM could be observed for up to 24 h post-
isolation. E-cadherin staining intensity diminished during cul-
ture; consistent with reduced cell-cell connectivity. TEM analy-
sis of islets within the pancreas showed intact BM around the 
islets and around intra-islet vessels. However, no collagen was 
observed between single endocrine cells. The isolation process 
left no collagen signal in or around islets and TEM analysis 
showed loss of integrity, with reduced endocrine-endocrine cell 
contact. 

Discussion: Extracellular matrix (ECM) surrounding the islet 
and the intra-islet vasculature provides a scaffold supporting 
overall structure and cohesion, providing a niche to maintain 
hormonal cells in close contact without interposing collagen. At 
the interface between endocrine cells, gap junctions appear to 
provide support independent of collagen super-structure. Dur-

ing isolation, the ECM scaffold is disrupted and islet cohesion 
relies only on direct cell to cell interactions, which may explain 
fragmentation during culture. Therefore, the direct replace-
ment of ECM components prior to transplantation may help 
improve islet viability and integrity improving transplantation 
outcomes. 

Conclusions: The peri-islet and vascular BM’s provide a scaf-
fold for the islet. This scaffold is disrupted during the islet iso-
lation process, causing loss of overall integrity which may lead 
to fragmentation. Therefore, replacement of native scaffolds by 
an engineered matrix may provide a suitable niche towards 
maintaining function and enhancing islet engraftment.  

PO14.8 

Glucose-stimulated insulin secretion in human islets: 
static incubation versus dynamic perifusion techniques 

V. Gmyr1, C. Bonner1, E. Moermann1, A. Codeville1, N. Delal-
leau1, J. Thévenet1, G. Pasquetti1, S. Belaich1, I. Aluka1, B. Lu-
kowiak1  

1Translational Research for Diabetes, INSERM UMR1190 - 
European Genomic Institute for Diabetes, University of Lille, 
Lille, France. 2Unit of Endocrinology and Metabolism, Faculty 
of Medicine, University of Louvain, Brussels, Belgium. 

Aims of study: The success of islet transplantation is limited 
by islet isolation procedure, heterogeneity of the donors, the 
number of islets required for grafting and the physiological 
quality of human islet preparations. Adequate secretion of in-
sulin in response to blood glucose variations is the ultimate, 
most sought-after property of transplanted islets. Choosing the 
optimal method for evaluating the functional quality of islet 
preparations in vitro is thus important. In this study we com-
pared glucose-stimulated insulin secretion (GSIS) by human 
islet preparations during static incubations and dynamic peri-
fusions. 

Methods: Islets were isolated and purified from 16 human 
pancreata according to the automated method of Ricordi et al. 
For each preparation, the islet quality was evaluated by meas-
uring apoptosis, ATP content and viability. GSIS during static 
incubations and dynamic perifusions was compared by calcu-
lating a stimulation index (SI): ratio of insulin responses to 
high versus low glucose. 

Results: No correlations were found between GSIS measured 
during static islet incubations and islet apoptosis (r2=0.0003, 
P=0.947), viability (r2=0.163, P=0.121) or ATP content 
(r2=0.032, P=0.504). GSIS measured during perifusions was 
(weakly) negatively correlated with islet ATP content (r2= -
0.379, P=0.011). The graph shows no correlation between GSIS 
measured by the two techniques (r2=0.0002, P=0.955). In peri-
fused islets, GSIS consistently displayed a biphasic pattern and 
the SI was much greater (average 8.1, range 3.8-17.6) than in 
incubated islets (average 1.55, range 0.51 – 3.05) (P<0.0001). 
The large range of insulin responses in perifused islets (4.5-
fold) illustrates the functional heterogeneity of human islet 
preparations. 16/16 preparations shown a SI >1 in perifusion 
whereas 12.5% of preparation had a SI ≤1 in static incubation. 

Conclusions: A dynamic system of perifusion is thus much 
superior to a static incubation system to assess GSIS in human 
islets. Classic parameters of islet quality did not predict the 
amplitude of the insulin response. The paradoxical negative 
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correlation with the islet ATP content might be due to the often 
neglected existence of stable pools of nucleotides in insulin 
granules. 

 
 

PO14.9 

Silk biomaterial improves Islet cell function and modu-
lates cell surface Glut2 expression 

N. Ashari, H. Weng Pang, J. Mc Lenithan, T. Simon, Y. Xiong, 
J. Coburn, J. Bromberg, D. Kaplan, M. Fontaine  

1Pathology, University of Maryland School of Medicine, Balti-
more,USA. 2Pathology, University of Maryland School of Medi-
cine, Baltimore, USA. 3Medicine, University of Maryland 
School of Medicine, Baltimore, USA. 4Surgery, University of 
Maryland School of Medicine, Baltimore, USA. 5Surgery, Uni-
versity of Maryland School of Medicine, Baltimore, USA. 
6Bioengineering, Tufts University, Medford, USA. 7Surgery, 
University of Maryland School of Medicine, Baltimore, USA. 
8Bioengineering, Tufts University, Medford, USA. 9Pathology, 
University of Maryland School of Medicine, Baltimore, USA. 

Aim: Islet transplantation can reverse hyperglycemia in pa-
tients with type 1 diabetes. However, islet transplantation suc-
cess rates have been limited in part by islet cell death during 
the engraftment period, due to inflammatory cytokine 
(e.g.,TNF-alpha, IL-1 beta, and IFN-gamma) mediated injury. 
To address this issue, our laboratory is studying and compar-
ing the effect of a novel biomaterial, silk fibroin, to commonly 
used alginate on enhancing islet cell survival and function dur-
ing the peri-transplantation period. In this study we tested the 
hypothesis that the silk fibroin may have unique properties to 
control and improve islet function during inflammatory-
mediated stress. 

Methods: Islets were isolated from C57Bl/6 mice. After a 24 hr 
recovery period, these were incubated in vitro for 24 hrs with: 
(a) 0.08% alginate, (b) 0.08% silk, or (c) medium alone as con-
trol.  In each condition, islets were further challenged with the 
addition of a cocktail of inflammatory cytokines (10 ng/mL 
TNF-alpha, 5 ng/mL IL-1beta, 100 ng/mL IFN-gamma). Islet 
function in each group was evaluated in vitro using a glucose 
stimulation insulin secretion (GSIS) assay with or without in-
flammatory cytokines. In order to investigate the effect of silk 
fibroin on insulin signaling pathways, islets from each group 
were analyzed by flow cytometry for cell surface expression of 
Glut 2, a transmembrane carrier protein that facilitates glu-
cose transport across beta cell membranes and activates the 
triggering pathway of glucose-dependent insulin secretion. A 
molecular pathway regulating insulin expression, 

MAPK/ERK2, was evaluated by western blot analysis. One and 
two way ANOVAs and unpaired t-tests were used for statistical 
analysis. 

Results: Islets exposed to 0.08% silk showed a 3-fold increase 
in high glucose insulin stimulation index (SI) compared to me-
dium alone (n=8, p=0.0012), and 2-fold increase compared to 
0.08% alginate (n=7, p=0.0361). The SI decreased for islets ex-
posed to inflammatory cytokines in all three conditions (a-c), 
but less when islets were exposed to silk compared to alginate 
(n=4, p=0.0269) and to medium (n=4, p=0.0963). MAPK protein 
showed increased phosphorylation in islets in silk as compared 
to alginate (n=4, 0.0241) and to medium (n=4, 0.2091). Glut 2 
expression on islet cell surfaces exposed to silk increased 1.7-
fold compared to alginate (n=6, p=0.0263) and 2.2-fold com-
pared to medium (n=6, p=0.0269). The percent of cells express-
ing Glut 2 on the cell surface of islets in silk also increased 
compared to alginate (n=6, p=0.0191) and medium (n=6, 
p=0.0626). Upon cytokine exposure, silk had a greater percent-
age of cells expressing Glut 2 on the surface compared to algi-
nate (n=3, p=0.0532) or medium (n=3, p=0.3414). 

Conclusions: In vitro preconditioning with a silk fibroin bio-
material improves islet cell function and modulates glut 2 ex-
pression on islet cell surfaces. In vivo studies are ongoing to 
further assess the effect of silk on the long term function of is-
let grafts. 

 

Parallel Oral Session 15: Clinical Islet Allotransplanta-
tion 2 

PO15.1 

Beta-cell secretory capacity and metabolic control dur-
ing 5 years following human islet transplantation 

M. Rickels1, E. Markmann2, A. Peleckis1, C. Dalton-Bakes1, C. 
Liu2, A. Naji2  

1Department of Medicine, Division of Endocrinology, Diabetes 
& Metabolism, University of Pennsylvania Perelman School of 
Medicine, Philadelphia, USA. 2Department of Surgery, Division 
of Transplantation, University of Pennsylvania Perelman 
School of Medicine, Philadelphia, USA. 

Background: Surviving β-cell mass can be monitored follow-
ing islet transplantation using the β-cell secretory capacity, 
however, there are no data beyond one-year for allogeneic islet 
grafts in patients with type 1 diabetes.   

Methods: We measured β-cell secretory capacity from glucose-
potentiated arginine tests at day 75 and years 1, 2, 3, and 4 
following intrahepatic islet transplantation for type 1 diabetes 
according to the Clinical Islet Transplantation 07 (CIT07) pro-
tocol.  

Results: Eleven patients received 694,895 ± 48,498 islet 
equivalents from one (n = 7) or two (n = 4) donor pancreases, 
became insulin-independent, and completed two-year follow-
up, ten of whom enrolled in an extended follow-up (CIT08) pro-
tocol until four years following transplantation, with clinical 
follow-up available until year 5.  Maintenance immunosup-
pression was with low-dose tacrolimus and sirolimus, with 
three patients converting from sirolimus to mycophenolic acid 
for adverse effects.  Three patients had returned to insulin 
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therapy, one each by the two, three, and four year assessments, 
with two requiring low-dose basal insulin, and one experienc-
ing islet graft failure due to recurrent autoimmune diabetes as 
evidenced by the development of de novo autoantibodies 
against glutamic acid decarboxylase-65 prior to recurrence of 
hyperglycemia and return to basal-bolus insulin therapy.  Ex-
cept for the patient with graft failure, HbA1c remained < 6.5% 
over the 5 years of follow-up.  Average BMI has stayed between 
23-24 kg/m^2.  During glucose-potentiated arginine testing, 
acute insulin responses to arginine (AIRarg) decreased over 
time (P < 0.05) with insulin sensitivity (M/I) increasing (P < 
0.05) such that there was no change in the disposition index 
(DI = AIRarg×M/I), while acute insulin responses to glucose-
potentiated arginine (AIRpot) that provides the β-cell secretory 
capacity remained stable.  The patient with recurrent autoim-
mune diabetes experienced a 58% decrease in AIRpot between 
the year 2 and year 3 assessments when returning to insulin 
therapy.  

Conclusions: These results indicate 70% of islet recipients 
experienced 5 year insulin-independence associated with 
transplanted islet β-cell functional adaptation to changes in 
insulin sensitivity, and with sufficient insulin secretory reserve 
that is able, in the absence of immunologic recognition of the 
islet graft, to resist metabolic exhaustion over time despite the 
requirement for chronic immunosuppressive drug therapy. 

PO15.2 

Metabolic efficiency of allogeneic pancreatic islet 
transplantation compared to intensive insulin therapy 
for the treatment of type 1 diabetes: data from the ran-
domized, controlled, phase 3 TRIMECO trial   

P. Benhamou1, M. Vantyghem2, L. Kessler3, A. Wojtucsyzyn4, 
S. Borot5, C. Thivolet6, L. Frimat7, T. Berney8, F. Pattou9, S. 
Lablanche1, J. Bosson, C. Colin11, R. Tetaz, J. Kerr-Conte9, F. 
Penfornis5, E. Morelon, H. Egelhofer14, K. Benomar9, L. Badet, 
D. Bosco8  
1Biostatistics, University Hospital, Grenoble, France. 
2Endocrinology, University Hospital, Lille, France. 
3Endocrinology, University Hospital, Strasbourg, France. 
4Endocrinology, University Hospital, Montpellier, France. 
5Endocrinology, University Hospital, Besancon, France. 
6Endocrinology, University Hospital, Lyon, France. 
7Nephrology, University Hospital, Nancy, France. 8Cell Ther-
apy, University Hospital, Geneva, Switzerland. 9Cell Therapy, 
University Hospital, Lille, France. 10Biostatistics, University 
Hospital, Grenoble, France. 11Epidemiology, University Hospi-
tal, Lyon, France. 12Nephrology, University Hospital, Grenoble, 
France. 13Transplantation, University Hospital, Lyon, France. 
14Cell Therapy, University Hospital, Grenoble, France. 

Introduction: Pancreatic islet transplantation is proposed to 
patients with type 1 diabetes suffering from severe unstability 
or to recipients of a kidney graft. No randomised phase 3 study 
has ever shown its impact. The primary objective was to assess 
the metabolic efficiency of islet transplantation at 6 months as 
compared to intensive insulin therapy. The endpoint was the 
composite beta score, integrating 4 outcome measurements 
(HbA1c, C-peptide, insulin dose or oral antidiabetic usage, fast-
ing blood glucose) respectively scoring 0, 1 or 2. The beta-score 
can vary from 0 to 8. Success was defined as a score ≥6. 

Methods: Parallel-group, prospective, multicentric, controlled, 
randomised open therapeutic trial including patients with un-

stable type 1 diabetes or kidney graft recipients. Registration 
on waiting list was randomised (group 1: immediate registra-
tion; group 2: delayed registration at 6 months). Beta-score 
measured 6 months after 1st transplantation (group 1) or 6 
months after inclusion (group 2). Islets were injected through 
portal vein (1 to 3 preparations, threshold 11000 IEQ/kg), im-
munosuppression with Thymoglobulin®, steroids and etaner-
cept, maintenance with tacrolimus-mycophenolate. 

Results: 50 patients were randomised and followed up from 
June 2010 to August 2016. 47 patients were transplanted for 
unstable diabetes (n=38, 81%) or after kidney graft (n=9, 19%). 
20 men, age 51 years (41-57), diabetes duration 30 years (24-
38). At inclusion, insulin requirements were 0.47 UI/Kg/d 
(IC25-75 : 0.41-0.63), HbA1c 8.1% (7.4–8.9) with no detectable 
C-peptide. The number of severe hypoglycemic events during 
the 12 months preceding transplantaiton was 4.33 (0–4) per 
patient. Distribution of baseline ß-score was not different  be-
tween the two groups (score 0, 1, 2 or 3 in 52, 20, 24 and 4% in 
group 1 vs. 60, 32, 9, 0% in group 2 respectively). In group 1 
(n=25), 6 months after 1st graft, HbA1c had dropped to 5.6% 
(5.5–6) vs. 8.2% (7.7–8.7) in group 2 (n=22). Insulin require-
ments decreased to 0.05 UI/Kg/d (0-0.21) vs. 0.45 UI/kg/d (0.43-
0.62) in group 2 and C-peptide rose to 1.5 ng/ml (1.3-2.3) vs. 0. 
Incidence of severe hypoglycemia during the 9 months follow-
ing last graft was 0.05 (0-0). Six months after 1st islet graft, 
64% had a beta score ≥6, 80% ≥5 vs. 0 patient in group 2. 

Conclusions: In the indications retained for the trial, islet 
transplantation is an efficient treatment able to dramatically 
improve metabolic outcomes, with both HbA1c and severe hy-
poglycemia reduction, as compared to intensive insulin ther-
apy. 

PO15.3 

Islet transplant recipients with high-islet equivalents 
and low-oxygen consumption rates have better trans-
plant outcomes versus those with low- islet equivalents 
and high- oxygen consumption rates 

S. Forbes1,2, D. O'Gorman1, A. Lam1, A. Malcolm1, J. Shapiro1, 
T. Kin1, P. Senior1  

1Islet Transplant Programme, Edmonton, Alberta, Canada. 
2Endocrinology Unit, University of Edinburgh, Edinburgh, UK. 

Introduction: Human islet oxygen consumption rates (OCR) 
standardised to DNA measurements (OCR/DNA; nmol/min*mg 
DNA) predicts diabetes reversal in animal models. Similar data 
are described in humans but are highly correlated with islet 
number, such that the importance of OCR/DNA to predict 
transplant outcomes is unclear. 

Objective: To determine the independent contributions of 
OCR/DNA and islet equivalents (IEQ) to clinical islet trans-
plant outcomes. 

Hypothesis: We hypothesised that the best transplant out-
comes would be observed in subjects with high-IEQ and high-
OCR/DNA, with comparable outcomes in subjects with high-
IEQ and low-OCR/DNA or low-IEQ and high-OCR/DNA. 

Subjects and Methods: Islet preparations (n=28; donor age 
(mean±SD) (51±13 years), cold and total ischaemia: (10.5±3.5 
hours vs. 60±17.5 hours), Islet Equivalents (IEQs: 
502,594±177,531), purity (57±16%), viability (87±5%)), were 
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studied pre-transplant, after 24-48 hour culture. Samples of 
islets (300uL sample from final 50mL suspension for each 
preparation) were measured in triplicate for OCR and normal-
ised to DNA content. 

Type 1 diabetic recipients of these preparations (10 males: 18 
females), age: (48±10 years), body weight: (74±14 kg) insulin 
dose (0.53±0.16 units/kg), had fasting C-peptide, glucose, 
HbA1c (%) and insulin doses measured at 1 month and the 
BETA-2 score derived. 

Primary statistical analysis: Subjects with optimal graft 
function and inferior graft function were compared (defined by 
highest and lowest tertiles of the BETA-2 score) in relation to 
the OCR/DNA and IEQs transplanted. Transplant outcomes 
including % insulin reduction and BETA-2 scores in these sub-
jects were compared between islet preparations categorised by 
OCR/DNA and IEQs above or below the median. 

Results: At one month the BETA-2 score ranged from 2.3-29.1; 
by definition, the BETA-2 score in subjects with optimal func-
tion was higher than those with inferior function (median 
(IQR): 20 (19-20; n=10 v 8 (6-10; n=9, p<0.01). The optimal 
function group had superior fasting C-peptide (770 (720-900) 
vs. 235 (201-530) pmol/L), HbA1c (5.3(5.1-5.9) vs. 5.7(5.3-6.1)%) 
and insulin dose reduction (100 (67-100) vs. 50 (36-64)%) (all 
p<0.01). 

Subjects with optimal function had received greater numbers of 
islets: 641,097 (559,893-713,410) vs. 359,992 (352,365-447,739) 
IEQs (p<0.01), but the OCR/DNA was not different: 110 (107-
162) vs. 96(89-146) nmol/min*mg DNA (p=0.48). 

BETA-2 scores and insulin reduction were higher in subjects 
receiving transplants with high IEQ compared with low IEQ, 
irrespective of whether OCR was high or low (Table),  Although 
OCR dose was similar, contrary to our hypothesis, recipients 
with high-IEQ and low-OCR/DNA (D) had better transplant 
outcomes at one month vs. those with low-IEQ and high-
OCR/DNA (B) (Figure). 

Conclusions: High numbers of islets are associated with the 
best islet transplant outcomes. Transplant recipients with 
high-IEQ and low-OCR/DNA have better transplant outcomes 
versus those with low-IEQ and high-OCR/DNA. In the clinical 
context of islet preparations with high yields and viability, the 
OCR/DNA yields little additional information on transplant 
outcomes versus IEQs alone. 

 

PO15.4 

Maintained graft function without donor specific anti-
body sensitisation in islet transplantation preceded by 
alemtuzumab/etanercept induction   

A. Flatt1, A. Liew1, A. Brooks1, C. Gordon2, D. Bennett3, R. 
Wood4, K. Burling5, P. Barker5, V. Carter6, S. White3  
1Institute of Cellular Medicine, Newcastle University, Newcas-
tle upon Tyne, UK. 2Clinical Research Facility, Royal Victoria 
Infirmary, Newcastle upon Tyne, UK. 3Institute of Transplan-
tation, Freeman Hospital, Newcastle upon Tyne, UK. 
4Newcastle Clinical Trials Unit, Newcastle University, Newcas-
tle upon Tyne, UK. 5Metabolic Research Laboratories, NIHR 
Cambridge Biomedical Research Centre, Cambridge Univer-
sity, Cambridge, UK. 6Histocompatibility and Immunogenetics 
Laboratory, National Health Service Blood and Transplant, 
Newcastle upon Tyne, UK. 

Aim of Study: We have previously reported development of de 
novo donor specific antibodies (DSA) over the first month fol-
lowing sensitising pancreatic islet allotransplantation, abso-
lutely associated with graft failure at 12 months in the absence 
of a non-sensitising ‘rescue’ transplant. No de novo DSAs were 
detected in recipients of grafts preceded by alemtuzumab and 
etanercept induction. This led to a revised induction protocol 
for first and subsequent transplants: alemtuzumab / etanercept 
(with the exception of basilixumab / etanercept if within 3 
months of last alemtuzumab dose). Alemtuzumab dose was re-
duced to 15mg subcutaneously to limit cytokine release medi-
ated by lymphocyte lysis and facilitate readministration for 
subsequent transplants. 

Methods: 12 months post-first transplant outcomes in all new 
protocol (NP) recipients were compared to all earlier protocol 
(EP) recipients (including transplants without alemtuzumab 
and etanercept induction) within a single centre. 

Results: 24 recipients (20 (83%) female) with (mean±SD) age 
53±7 years and diabetes duration 35±11 years received a total 
of 41 islet transplants between October 2008 and August 2016. 
11 NP recipients received 18 transplants (11 (61%) 1 trans-
plant; 7 (39%) 2 transplants) and 13 EP recipients received 21 
transplants (13 (62%) 1 transplant; 8 (38%) 2 transplants) in-
cluding 43% transplants without alemtuzumab and 52% with-
out etanercept. All recipients received tacrolimus and myco-
phenolate mofetil maintenance immuosuppression. Islets were 
transported from a geographically distant isolation centre. To-
tal transplanted islet mass (median(IQR)) was comparable be-
tween groups (NP: 10,336 (6,138-14,890) vs. EP: 9,743 (6,600-
11,627) IEQ/kg (p=0.53)) with median time to second trans-
plant 6 months. Severe hypoglycaemia events were collected 
prospectively with metabolic assessment including standard-
ised Mixed Meal Tolerance Test performed at 12 months. 

Groups were comparable at baseline with all recipients experi-
encing severe hypoglycaemia during the year prior to trans-
plant listing: 8(2-26) (NP) vs. 13(8-46) (EP) events per pa-
tient.year (p=0.22); HbA1c: 71±20 (NP) vs. 78±20 (EP) 
mmol/mol (p=0.37); insulin dose: 0.49±0.27 (NP) vs. 0.54±0.16 
(EP) unit/kg (p=0.62). 

All NP recipients had maintained graft function at 12 months 
without any episodes of graft failure. 11 (85%) EP recipients 
had graft function at 12 months. There were 4 (31%) episodes 
of graft failure in 4 EP recipients with 2 proceeding to re-
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transplant with function at 12 months. At 12 month metabolic 
assessment, graft function was greater in NP recipients (Beta 
score: 5±1 (NP) vs. 2±2 (EP) (p<0.002); MMTT 90 minute 
stimulated C-peptide:1309±731 (NP) vs. 640±666 (EP) pmol/l 
(p=0.04)). 

Severe hypoglycaemia was experienced in 1 (9%) NP recipient 
vs. 9 (69%) EP recipients (p=0.005) with annual rate: 0 (0-0) 
(NP) vs. 2 (0-4) (EP) events per patient.year (p=0.007). Insulin 
dose was lower with new protocol: 0.17±0.18 (NP) vs. 0.43±0.23 
(EP) unit/kg (p=0.02) with a trend to reduced HbA1c: 49±12 
(NP) vs. 60±18 (EP) mmol/mol (p=0.09). No de novo DSAs were 
detected in NP recipients versus 5 (38%) EP recipients 
(p=0.04). 

Conclusions: Graft function has been maintained in 100% of 
islet transplant recipients following low dose alemtuzumab and 
etanercept induction. This was achieved without DSA sensiti-
sation despite transport of islets from a distant isolation centre 
prior to transplantation.  

PO15.5 

Impact of long-term outcome (10 years) of seroconver-
sion of pancreatic auto-antibodies following islet trans-
plantation with the Edmonton protocol 

M. Vantyghem1, M. Chetboun1, K. Benomar1, K. Le Mapihan1, 
V. Gmyr1, C. Robert1, J. Kerr-Conte1, F. Pattou1  

1Translational Research for Diabetes, INSERM UMR1190 - 
European Genomic Institute for Diabetes, University of Lille, 
Lille, France 

Aim of Study: Primary graft function is a key indicator of 
long-term success of islet transplantation (IT). However, the 
pathogenic role of humoral autoimmunity after IT remains con-
troversial. It has recently been suggested to measure pancre-
atic autoantibodies (aAb) yearly after IT, in order to identify 
potential causes of islet graft dysfunction. 

To test if this strategy was useful, we compared the effect of 
seroconversion of anti-glutamate decarboxylase (GAD), tyrosine 
phosphatase (IA2) and cytoplasmic cell auto-antibodies (ICA) 
measured yearly in type 1 diabetic (T1D) patients on the long-
term metabolic control following IT. 

Methods: This prospective observational single-arm study 
combined the analysis of 33 consecutive patients having re-
ceived either an IT alone (ITA, n=19) or an islet-after-kidney 
transplantation (IAK, n=14), managed by the Edmonton im-
munosuppressive regimen, since 2003. Each patient received 2 
to 3 intraportal islet infusions over a 6-month period. Metabolic 
results, graft survival assessed by a fasting C-peptide level > 
0.3 ng/mL), and insulin-independency with normal HbA1c were 
prospectively assessed during more than 10 years. The β-score 
was classified as optimal (β-score ≥ 7) or sub-optimal (β-score < 
7) to define the primary graft function (PGF). GAD and IA2 
aAb were measured by RIA (Cis-Bio; threshold for positivity >1 
UI/ml), and ICA by an indirect immunofluorescence assay 
(threshold for positivity>7 UI/ml). A significant GAD serocon-
version was considered when the blood levels increased by 5 
units from baseline (before IT) or when the level became de-
tectable after IT. Significant increases of IA2 or ICA serocon-
version were considered when the serum level was at least 
twice the baseline level before IT. 

Results: Patient follow-up indicated that the graft was func-
tional in 25 patients (14 ITA, 11 IAK) among whom 11 patients 
still insulin-independent (4 ITA, 7 IAK) with a median follow-
up duration of 3723[2141-4028] days. In the whole group, the 
percentage of graft survival (Kaplan-Meier, KM) was respec-
tively 85% at 5 years and 76% at 10 years. The percentage of 
insulin-independence (KM) was 46% at 5 years and 28 % at 10 
years. The graft type (IAK or ITA) had no significant influence 
on the results. In contrast, graft survival and insulin-
independence rates were significantly higher in patients with 
optimal PGF (n=21) vs. sub-optimal PGF (n=12) at 5 years 
(100% vs. 64 % ) and at 10 years (93% vs. 53%) of graft survival 
(p=0.0008; log-rank test) The insulin-independence rate was 
higher at 5 years (66% vs. 18 %) and at 10 years (42% vs. 0 % 
(p=0.0002)) respectively, in the optimal vs. suboptimal graft 
function. The frequency of GAD, IA2 or ICA sero-conversions 
taken separately or together did not differ between ITA and 
IAK, or optimal and suboptimal graft function. The seroconver-
sions of GAD and ICA were mainly observed during the first 5 
years.  The seroconversion of IA2 was delayed between 5 and 
10 years.  Despite not significant, the IAK group had less sero-
conversion than the ITA group. 

Conclusions: In this series of IT patients with the Edmonton 
protocol, a seroconversion of GAD, IA2 or ICA autoantibodies 
on the basis of yearly assessment did not influence the long-
term outcome. These results do not argue for a significant im-
pact of auto-immunity recurrence on islet loss at least assessed 
by yearly humoral measurements. 

PO15.6 

Purity of islet preparations and long-term metabolic 
success of diabetes cell therapy 

K. Benomar1, M. Chetboun1, K. Le Mapihan1, V. Gmyr1, J. Kerr-
Conte1, F. Pattou1, M. Vantyghem1  

1Translational Research for Diabetes, INSERM UMR1190 - 
European Genomic Institute for Diabetes, University of Lille, 
Lille, France 

Aim of Study: Carbohydrate antigen CA19.9 is a circulating 
mucin-type glycoprotein, witness of ductal cells proliferation. 
In islet transplantation (IT), the purity of infused preparations 
reflects the amount of ductal and alpha cells, of which CA19.9 
and glucagon are blood markers. The post-IT outcome of these 
non-islet cells remains unknown. 

Methods: This case-control, open-label, longitudinal study was 
designed to compare the 5-year evolution of graft function and 
markers of non-islet cells according to the purity of the prepa-
rations. 24 type 1 diabetic patients were included between 2003 
and 2010, with at least a 5-year follow-up. CA19.9 and gluca-
gon levels, metabolic parameters, β-score and daily insulin re-
quirement were prospectively measured before and after IT 
and compared according to the extent of purity: Low (< 50%) or 
High (≥50%). 

Results: CA19.9 and glucagon levels, which were in the nor-
mal range before IT, significantly increased post-IT and were 
both inversely correlated with the degree of purity (p<0.0001). 
At 5 years, HbA1c (p=0.01) and daily insulin requirement 
(p=0.03) were lower, whereas the percentage of insulin-
independent patients (p<0.05) and the β-score (p=0.07) were 
higher in the Low compared to the High groups. 
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Conclusions: CA19.9 and glucagon levels increased post-IT. 
This increase was strongly and inversely correlated to islet pu-
rity with better metabolic results in the group having received 
the less pure preparations. This suggests that the presence of 
ductal cells in islet preparations could have a beneficial effect 
thanks to environmental factors or transdifferentiation from 
ductal or alpha-cells, which remain to be demonstrated. 

PO15.7 

Early Double Cytokine Blockade (IL-1b and TNF-a) Fa-
cilitates Engraftment in Islet Allotransplantation with 
Decreased Inflammation 

N. Onaca1, M. Takita2, M. Levy3, B. Naziruddin1  

1Simmons Transplant Institute, Baylor University Medical 
Center, Dallas, USA. 2Baylor Scott and White Research Insti-
tute, Baylor University Medical Center, Dallas, USA. 3Hume 
Lee Transplant Center, Virginia Commonwealth University, 
Richmond, USA. 

Enhanced early islet engraftment offers the potential for im-
proved graft function after islet allotransplantation (IT). Nine 
patients underwent IT under a fully completed prospective re-
search protocol using double cytokine blockade with anti TNFα 
(ethanercept day 0, 3,7,10) and IL-1β (anakinra, day 0-7) at the 
time of each islet infusion, with anticoagulation. Mean islet 
infusion dose was 8,967 islet equivalents (IEq)/kg body weight 
(range 3582-6395), for a total dose per patient of 12,999 IEq/kg 
(range: 6842-24892) in 1 or 2 preparations (5 and 4 patients, 
respectively). Immunosuppression was achieved with tac-
rolimus, MMF, and induction with anti thymocyte globulin (7 
patients) or alemtuzumab (2 patients). Islet damage markers 
(measured by microRNA375) were low. Peak liver enzymes (as 
a marker of inflammation/ischemia) were only 95+60 IU/ml for 
AST and 128+78 IU/ml for ALT by day 3-4 post IT. There were 
no thrombotic events and no infectious complications associ-
ated with combined IL1-β and TNF-α blockade. 6 patients be-
came insulin independent, 2 had partial function, and one had 
primary non function (PNF). Two patients had a severe drop in 
serum C-peptide with new antiGAD65 antibody formation from 
day 28, followed by complete graft loss (one with preexisting 
antibody had PNF, the other developed de novo antibody and 
lost C-peptide at month 3); they were not retransplanted. An-
other patient died at home 16 months after IT, for unclear rea-
sons, while being insulin independent. Upon completion of 24 
months of follow-up, 6/9 patients have excellent glycemic con-
trol (fasting blood glucose, IVGGT, C-peptide), HbA1c < 6%, 
and no episodes of hypoglycemia unawareness. Eight patients 
developed HLA alloantibodies at various time points (class 1 - 
5, class 2 - 6) with enhanced T cell alloreactivity. One patient 
retained good graft function despite having anti GAD65 anti-
bodies. The use of double cytokine blockade is safe, with reduc-
tion of inflammation at transplantation and presumably with 
better engraftment. However, it does not influence later islet 
loss from T-cell mediated auto- and alloimmunity, which re-
quire different strategies in order to maintain long term islet 
function. 

 

 

 

Parallel Oral Session 16: Islet Engraftment and Extra-
hepatic Islet Implentation Sites 

PO16.1 

Intra-omental graft with a plasma hydrogel carrier: a 
novel alternative for islet transplantation 

A. Schaschkow1, C. Mura1, C. Peronet1, C. Sookhareea1, E. 
Seyfritz1, C. Bruant-Rodier3, N. Jeandidier2, M. Pinget1, S. 
Sigrist1, E. Maillard1  
1UMR DIATHEC, EA 7294, Centre Européen d’Etude du 
Diabète, Université de Strasbourg, Strasbourg, France. 
2Department of endocrinology, Diabetes, Metabolic diseases, 
Hôpitaux Universitaires de Strasbourg, Strasbourg, France. 
3Service de Chirurgie maxillo-faciale, Hôpitaux Universitaires 
de Strasbourg, Strasbourg, France. 

Aim of Study: Hepatic islet transplantation thought the por-
tal vein is a minimally invasive therapy for improving glycemic 
control of brittle type 1 diabetic patients. However, the main 
issue is the onset of inflammatory reactions due to direct con-
tact with the blood which will destroys approximately half of 
the infused islets. In order to avoid this loss, different implan-
tation sites and techniques have been investigated. The omen-
tum combined the advantages of the liver (first hepatic passage 
of insulin, high vasculature) and a large surface. Omental plas-
ticity allows implanting islet contained in a scaffold using a 
rolling up methods for example, but the poor oxygen diffusion 
through the scaffold leads to graft failure. To improve oxygena-
tion of the graft, and preserve advantages of a very simple sur-
gery, injection within the tissue can be feasible using a tech-
nique derived from esthetic surgery. Nevertheless, this kind of 
implantation requires an injectable islet carrier. Hydrogels 
presents the right viscosity and can be also implemented with 
component beneficial for islets. The aim of this study was to 
test this technique using plasma/serum hydrogels as carrier for 
islet transplantation in omentum in order to combined scaffold 
and recipient site benefits. 

Materials and Methods: Grafts were realized on diabetic 
Lewis rats (syngeneic model). Just before transplantation, 2300 
IEQ were placed in a cellulose-based hydrogel (H) supple-
mented with autologous plasma (HP) or serum (HS). Islets in 
hydrogel were then loaded in a syringe with a specific atrau-
matic needle and injected into the omental tissue (n=6-8). He-
patic transplantation (L) was realized as a control of islet graft 
efficiency (n=6). Metabolic study combined measurements of 
weight, glycemia, c-peptidemia and IpGTTs. Histological stud-
ies included hematoxylin-eosin, insulin, glucagon and CD31 
staining. Results are expressed as mean ± SEM, ANOVA was 
realized and p-value <0.05 were considered significant.   

Results: Glycaemia decreased significantly in all groups after 
transplantation (t0d L: 5.57±0.07, H: 5.31±0.20g/L, HP: 
5.215±0.14g/L, HS: 5.70±0.14g/L) and t7d, L: 2.26±0.42g/L, Hl: 
2.34±0.40g/L, HP: 2.00±0.33g/L, HS: 1.95±0.21g/L) (n=6; 
p<0.05 t0 vs t7)). Graft function was showed by a significant 
rise up of c-peptidemia after transplantation; (t0d Liver: 
53.67±21.48pM, H: 60.00±18.76pM, HP:  60.75±20.25pM and 
t7d L: 881.11±149.87pM, H: 796.65±121.84pM, HP: 
1063.33±127.53pM, HS: 804,543±87,12pM (p<0.05 t0 vs t7)) 
and was maintained throughout the study. C-peptide level was 
higher when the graft was transplanted with HP in comparison 
with H or HS (p<0.05). IpGTT profiles showed graft function in 
all groups, AUC of HP group was lower than the two other 
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groups (t28; L: 315.3±53.99, H: 343.8±53.95, HP: 257.4±62.44, 
HS: 375±53.19). Glucagon staining highlighted a better preser-
vation of alpha cells in omental transplantation compared to 
intra-portal infusion. 

Conclusions: This study is a proof of concept of the feasibility 
of an intra-tissular graft in the omentum using HP carrier. The 
major advantages of this technic are the preservation of islet 
integrity, to by-pass the danger of hemorrhages created by in-
tra-portal infusion and the simplicity of the procedure which 
can be realized by endoscopy. 

PO16.2 

Peri-islet vessels formation around human islets by 
stimulating intra-islet endothelial cells: Bioengineering 
approaches to improve islet survival after transplanta-
tion 

G. Loganathan1, V. Ramakrishnan1, B. Gettler1, L. Kleinert1, 
S. Narayanan1, M. Hughes1, J. Hoying1, S. Williams1, A. Bala-
murugan1  
1Clinical Islet Cell Laboratory, Cardiovascular Innovation In-
stitute, Department of Surgery, University of Louisville School 
of Medicine, Louisville, KY, USA 

Background: Native islets in the pancreas have a rich vascu-
lar supply however, the current islet isolation techniques com-
pletely severs the vasculature to islets. As such, these islets 
become avascular and many of the inner core cells die immedi-
ately after islet transplantation. Stimulation of intra-islet en-
dothelial cells (IIEC) to form peri-islet capillaries (PIV) in vitro 
prior to transplantation may accelerate post-implant islet re-
vascularization. In this study, we accelerated the formation of 
PIV to human islets (Bioengineered islets –BEI) by stimulating 
the IIEC with the addition of endothelial cell growth supple-
ment (ECGS -a mixture of endothelial growth factors) in a 3D-
culture system. 

Methods and Materials: Human islets cells were isolated 
from donor research pancreases (n=15) and the islets were cul-
tured in a 3D system using collagen-I gel with ECGS contain-
ing medium for 14 days. 2D cultured islets and 3D cultured 
islets without ECGS were used us control groups. Time-lapse 
microscopy (Cytation™ 5 with Augmented Microscopy™) was 
used to monitor islet-derived PIV growth every day for 14 days. 
CD31 and UEA-1 staining was used to confirm endothelial 
cells. Islet cell viability, basal and glucose stimulated insulin 
release tests were done after PIV formation To study diabetes 
reversal, the BEI were implanted in to diabetic nude mice at 
the subcutaneous site. 

Results: Our approach induced cellular sprouting in human 
islets and were positive for endothelial cells (UEA-1) staining. 
The sprout formation was evident within 3 days of culture. The 
BEI maintained >90% cell viability, high insulin secretory ca-
pacity when compared to control islets and importantly, BEI 
reversed diabetes in mice model in subcutaneous site and his-
tology image showed presence of blood vessels around the is-
lets.  Naked islets cultured in a 2D environment did not form 
any sprout. However, ECGS medium maintained intra-islet 
viability when compared to standard CMRL-1066 culture me-
dium.  The presence of ECGS and 3D-culture system induced 
cellular sprouting from human islets within 7 days. 3D-
cultured islets maintained >90% cellular viability after 14 
days, whereas 2D-cultured islets displayed disintegration of 

their borders as well as reduced viability. Statistically signifi-
cant difference (P<0.05) was observed in number of sprouts 
when islets were cultured in 3D environment without ECGS. 

Conclusions: We demonstrated that 3D matrix support and 
ECGS are required to elicit successful, spontaneous PIV forma-
tion in human islets. The standard human islet culture me-
dium (CMRL-1066) and techniques (2D – free-floating islets) 
did not maintain the viability of intra-islet endothelial cells. 
ECGS medium may necessary to maintain intra-islet endothe-
lial cell viability. ECGS with 3D culture may provide unique 
avenues to accelerate islet neovascularization following trans-
plantation. 

 

 
PO16.3 

Systemic oxygenation of recipients facilitates islet en-
graftment in subcutaneous site in rats – Islet dose simi-
lar to that required in hepatic site reverses diabetes 
with prevascularized bed 

H. Komatsu1, J. Rawson1, N. Gonzalez1, J. Li1, F. Kandeel1, Y. 
Mullen1  

1Department of Diabetes and Metabolic Researches, Beckman 
Research Institute of City of Hope, Duarte, USA 

Aim of Study: The subcutaneous site has several advantages 
for islet transplantation: large space, minimally invasive 
transplant/removal procedures and easy access for graft moni-
toring. However, it has historically required a larger islet vol-
ume to reverse diabetes than the hepatic site. We have previ-
ously shown 600 islets to be the minimum effective number to 
reverse diabetes by islet transplantation in the hepatic site of 
rats [1], whereas more than double were required in the subcu-
taneous site, likely due to the low oxygen environment. The 
aim of this study was to reduce the islet number required for 
diabetes reversal by systemic oxygenation of recipients. 
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Methods: All experiments were conducted using Lewis rats. 
Modified cages were prepared to house recipients at 50% oxy-
gen by connecting the cage to a compressed air cylinder con-
taining 50% Oxygen and 50% Nitrogen. STZ-diabetic female 
rats were transplanted with a known number of syngeneic is-
lets subcutaneously and immediately placed in the cage main-
tained oxygen at 50% (treatment) or normal air (controls, 21% 
oxygen) concentrations for three days. Prior to transplantation, 
a prevascularized site was prepared by implanting a lyophi-
lized agarose disc containing bFGF [2]. Blood glucose levels 
were measured twice a week. For in vivo viability imaging, is-
lets were isolated from Luciferase-transgenic Lewis donors. To 
determine the effect of the systemic oxygenation, subcutaneous 
oxygen tension, either with or without prevascularization of 
the site, was measured using a flexible oxygen probe under 
21% or 50% oxygen environments. In vitro islet viability was 
tested using islets cultured for three days in incubator cham-
bers with similar oxygen environments as the rat subcutaneous 
site measured in normal air and 50% oxygen environment. 

Results: Islet transplantation using 600 islets reversed diabe-
tes in conjunction with systemic 50% oxygen treatment and a 
prevascularized graft bed in more than 60% of animals. How-
ever, islets transplanted into the prevascularized bed alone in 
air achieved no diabetes reversal. In vivo imaging of trans-
planted islets also showed higher viability in the 50% oxygen 
treatment group as compared to the controls. 

Inhalation of 50% oxygen increased oxygen tension of the sub-
cutaneous site to 140 mmHg, compared to the 45 mmHg in con-
trols. Three-day in vitro culture under 140 and 45 mmHg 
O<sub>2</sub> (mimicking the in vivo subcutaneous oxygen 
environments) demonstrated lower viability and central necro-
sis at 45 mmHg compared to 140 mmHg, which indicated an 
improved microenvironment of the subcutaneous site by the 
oxygen inhalation. 

Conclusions: Using the same islet number as the hepatic site, 
we successfully achieved diabetes reversal in the subcutaneous 
site through post-transplantation systemic oxygenation treat-
ment with the contribution of prevascularized transplant site. 

References: [1] Ito T, Itakura S, Todorov I, Rawson J, Asari S, 
Shintaku J, Nair I, Ferreri K, Kandeel F, Mullen Y. Mesen-
chymal stem cell and islet co-transplantation promotes graft 
revascularization and function. Transplantation 89:1438-1445, 
2010 [2] Luan NM, Iwata H. Long-term allogeneic islet graft 
survival in prevascularized subcutaneous sites without immu-
nosuppressive treatment. Am J Transplant 2014. 14(7):1533-
42.  

PO16.4 

Intracranial islet transplantation attenuates cognitive 
and peripheral metabolic dysfunctions in a rat model of 
sporadic Alzheimer’s disease  

K. Bloch1, I. Gil-Ad1, A. Vanichkin1, S. Hornfeld1, N. Korouk-
hov1, M. Taler1, P. Vardi1, A. Weizman1,2  
1Felsenstein Medical Research Center, Tel Aviv University, Tel 
Aviv, Israel. 2Research Unit, Geha Mental Health Center, 
Petach Tikva, Israel. 

Aim of Study: Alzheimer’s disease (AD) is a neurodegenera-
tive disorder characterized by a progressive dementia associ-
ated with peripheral metabolic dysfunctions. Accumulating 

data indicate a link between AD and brain insulin dysfunction. 
The term “Type 3 diabetes” has been proposed for AD as a form 
of "brain diabetes" that has elements of both brain insulin re-
sistance and insulin deficiency. Intranasal insulin administra-
tion improves memory function in AD patients, however the 
efficiency of intranasal insulin delivery to the brain is very low. 
In this study, we used pancreatic islets grafted into the central 
nervous system for efficient and metabolically regulated deliv-
ery of insulin to the brain for treatment of cognitive and pe-
ripheral dysfunctions in animals with AD. 

 

Results: AD-like dementia associated with obesity-related pe-
ripheral metabolic abnormalities was induced in inbred Lewis 
rats by using single intracerebroventricular injection of 3 
mg/kg streptozotocin (icv-STZ). Three months after the icv-
STZ, the rats were severely obese and displayed pancreatic is-
let hypertrophy, fatty liver, significantly elevated levels of 
blood insulin, leptin and adiponectin, normoglycemia and in-
tact test tolerance to glucose. The icv-STZ rats developed beta-
amyloid deposits in leptomeningeal blood vessels as well as mi-
crogliosis, astrogliosis and spongiosis in the fimbria-fornix area 
of the hippocampus. No signs of metabolic and histopathologi-
cal abnormalities were found in sham operated and intact rats. 
In the Morris Water Maze (MWM) test, the icv-STZ rats dem-
onstrated severely impaired spatial learning and memory. In 
addition, icv-STZ rats exhibited suppressed defensive marble 
burying behavior. Locomotor activities of obese icv-STZ rats 
and sham operated lean rats were similar. The effect of intrac-
ranially grafted islets on cognitive and metabolic dysfunctions 
was tested in a Lewis rat model of sporadic AD induced by a 
single icv-STZ administration. Six weeks after icv-STZ, the rats 
were transplanted with a small number of syngeneic islets (one 
hundred islets per recipient) in the cranial subarachnoid cav-
ity. Eight weeks after islet transplantation, the spatial learn-
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ing and memory as well as defensive marble burying behavior 
of transplanted icv-STZ rats were significantly improved com-
pared to non-transplanted icv-STZ rats (Fig. 1). In addition, the 
transplanted icv-STZ rats demonstrated statistically signifi-
cant reduction of food consumption, body weight and blood 
level of insulin compared to non-transplanted icv-STZ rats (Fig. 
2). Importantly, intracranially grafted islets increased insulin 
content in the brain without alteration of non-fasting euglyce-
mia and intact glucose tolerance test.    

Conclusions: Intracranial transplantation of a small amount 
of pancreatic islets attenuates cognitive decline and obese-
related peripheral metabolic dysfunctions in rats with sporadic 
AD. Our results provide a novel approach for efficient and me-
tabolically regulated insulin delivery to the brain without al-
teration of intact peripheral glucose homeostasis. 

 

PO16.5 

Peripancreatic fat-derived stromal vascular fraction 
cells stimulate intra-islet endothelial cells to form peri-
islet vessels in human islets 

S. Narayanan1, G. Loganathan1, V. Ramakrishnan1, B. Tweed1, 
M. Dhanasekaran1, M. Hughes1, S. Williams1, B. Appakalai1  

1Clinical Islet Cell Laboratory, Cardiovascular Innovation In-
stitute, Dept. of Surgery, University of Louisville, Louisville, 
KY, USA 

Background: Islet cell transplantation is an attractive alter-
native approach to restore insulin independence in Type-1 dia-
betic patients. However, transplanted islets undergo cell death 
immediately after transplantation due to poor blood supply to 
the inner core cells. Islet isolation process severs existing peri-
islet vascular connections. As such, these islets become avascu-
lar and are susceptible to ischemic damage eventually result-
ing in metabolic exhaustion and islet dysfunction. In vitro 
stimulation of intra-islet endothelial cells to form peri-islet 
vessels (PIV’s) prior to transplantation may accelerate post-
implant islet revascularization. Adipose-derived stromal vascu-
lar fraction cells (SVF) are known to create microvascular net-
works and release angiogenic tropic factors. We have evaluated 

for the first time, the effect of peripancreatic fat-derived stro-
mal vascular fraction (PPSVF) cells on PIV formation in a 3D-
culture system. 

Methods: Human islets were isolated from brain-dead donor 
pancreases (n=15) according to our laboratory protocol. Peri-
pancreatic fat was collected around the pancreas and PPSVF 
cells were isolated using the SVF cell isolation method. Isolated 
human islets were cultured in a 3D collagen gel (rat tail colla-
gen-1) for 14 days with PPSVF cells (250,000 cells). Confocal 
microscopy was used to assess islet-derived PIV growth and 
PPSVF cell-vascular networks. Time-lapse microscopy (Cyta-
tion 5) was used to monitor islet-derived PIV growth every day 
for 14 days. After the sprout formation, human endothelium 
was identified via labeling with UEA-1 staining.  

Results: Human islets co-cultured with PPSVF cells induced 
cellular sprouting within 7 days. Many of these sprouts ap-
peared to be PIV since they resembled a vasculature that arose 
from the islets. CD31 labeling indicated that several of these 
sprouts were endothelial in origin. Intra-islet endothelial cells 
were stained with UEA-1 and we speculate these cells were the 
source of the peri-islet sprouts. 3D-cultured islets maintained 
>90% cellular viability after 14 days, whereas 2D-cultured is-
lets displayed disintegration of their borders as well as reduced 
viability. Statistically significant difference (P<0.05) was ob-
served in number of sprouts when islets were cultured in 3D 
environment without PPSVF cells.  

Conclusions: We have successfully demonstrated that forma-
tion of peri-islet vessels is stimulated from human islets with 
PPSVF cells, in a 3D matrix support. PPSVF within a 3D cul-
ture may provide unique avenues to accelerate islet neovascu-
larization following transplantation.  

PO16.6 

Influence of variant liver histopathology on islet graft 
engraftment 

C. Desai1, K. Khan2, X. Ma2, G. Chen2, W. Cui2  
1Department of Surgery, University of North Carolina, Chapel 
Hill, NC, USA. 2Transplant Institute, Medstar Georgetown 
University Hospital, Washington, DC, USA. 

Aim of Study: Currently liver is the best site for autologous 
islet cell transplantation. The inflammatory milieu of every 
liver is different based on its variant histopathology which ex-
ists in different patients of chronic pancreatitis undergoing 
auto-islet transplantation. We hypothesized that inflammation 
related to hepatic steatosis adversely influences islet engraft-
ment and neovascularization following islet autotransplanta-
tion. However, it is hard to study the isolated effect of it in 
clinical settings with achieving uniformity between patients 
considering many factors that influences the outcome. Hence to 
test this hypothesis we developed a mouse model of fatty liver 
and used it to determine outcome of syngeneic islet transplan-
tation after chemical pancreatectomy. 

Method: Three groups of mice (C57BL/6) were utilized: normal 
(wild-type), STZ-induced diabetic, and mice with fatty liver. To 
achieve the fatty liver model confirming at least 30% of steato-
sis, these mice were fed a high fat diet from 6 weeks of age un-
til attaining a weight of 28 grams or more; and fatty status was 
evaluated with histology and confirmed with lipidomic profile 
of liver tissue. Islets or saline were infused via the intra-portal 
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route in study and control groups respectively. The primary 
outcome was evaluated with intraperitoneal glucose tolerance 
test. The inflammatory response was evaluated with liver 
histopathology at different time intervals after infusion, and 
the expression of cytokines IL-1β and TNF-α (RT-PCR) were 
measured. The vascular endothelium pattern was evaluated 
with immunohistochemistry using a CD31 antibody and fluo-
rescence microangiography with fluorospheres at 48 hours and 
at 2 weeks. 

Results: There was a dramatic difference in the non-fasting 
glucose studies at 21 days comparing fatty livers and controls. 
Rate of euglycemic change was faster in fatty mice than con-
trols, however sustainability of euglycemic change was very 
low in fatty group. (Figure 1). The TNF-α level was increased in 
fatty liver mice (p=0.042) and after islet cell transplant (p=NS) 
compared to controls. The TNF-α level was greater in trans-
planted fatty liver mice as compared to either fatty or islet 
transplant group alone but the difference did not achieve sta-
tistical significance (Figure 2). Similarly, levels of IL-1β was 
also elevated in fatty liver mice (p=0.037) and after islet trans-
plantation (p=NS); and the level was greater in transplanted 
fatty liver mice as compared to either fatty or islet transplant 
group alone (p=NS). A clear difference in the histochemical 
pattern of CD31 could not be seen.  

Conclusions: In this pilot study we were able to show that 
hepatic steatosis augments the inflammatory state which exist 
in autologous islet transplantation and adversely affect the 
outcome of islet auto transplantation. Initial euglycemic rate 
changes are faster in fatty liver mice, but are not sustainable, 
possibly due to early destruction and liberation of insulin with 
subsequent inability/unavailability for the engraftment and 
that would be next step to examine along with the possibility of 
changing histopathology oriented microenvironment. 

 

 

PO16.7 

The optimal environment of islet transplantation into 
the prevascularised subcutaneous site   

S. Tada1, T. Anazawa1, K. Yamane1, K. Inoguchi1, Y. Arima2, H. 
Okajima1, S. Uemoto1  
1Division of Hepato-Biliary-Pancreatic and Transplant Surgery, 
Department of Surgery, Kyoto University, Kyoto, Japan. 
2Institute for Frontier Life and Medical Sciences, Kyoto Uni-
versity, Kyoto, Japan. 

Aims of Study: Subcutaneous sites are the most attractive 
transplantation sites due to the ease of transplantation of islets 
and removal of grafts using minimally invasive procedures un-
der local anaesthesia. However, islet transplantation into an 
unmodified subcutaneous site has never reversed diabetes in 
animals or humans due to poor oxygen tension and inadequate 
vascularisation. Prevascularised subcutaneous sites created by 
temporary implantation of agarose rods with basic fibroblast 
growth factor (bFGF) are suitable for islet transplantation, as 
described previously. However, an optimal environment for 
islet transplantation into the prevascularised subcutaneous 
site is still unknown. This study assessed the efficacy of subcu-
taneous sites, prevascularised using bFGF by different proto-
cols. 

Methods: We compared the efficacy of subcutaneous sites pre-
vascularised by bFGF in different implant periods and com-
pared islet engraftment between different strains by syngeneic 
mice transplantation. A 4.5% (w/v) agarose solution was col-
lected in a tube for induced gelation. Agarose gel rods were cut 
and frozen overnight and dried under reduced pressure. Both 
bFGF and heparin were applied onto dry agarose rods, which 
were implanted into two dorsal subcutaneous sites in BALB/c 
or C57BL/N recipient diabetic mice. Recipient mice were di-
vided into three groups in accordance with the duration of aga-
rose placement: 7, 10 and 14 days. Five hundred syngeneic is-
lets were transplanted into two dorsal subcutaneous sites. 
Blood glucose levels were monitored following islet transplan-
tation to evaluate islet graft function. Prevascularised subcu-
taneous sites were excised from recipient diabetic mice at 7, 10 
and 14 days following agarose rod implantation and histologi-
cally examined for evaluation. 

Results: Placement of agarose rods for 7 days in BALB/c mice 
(n = 2) reversed hyperglycaemia at a more rapid rate (4.0 vs. 
31.8 days) than in C57BL/N mice (n = 5). The proportional 
rates of reversing hyperglycaemia were 100% by Day 60 in both 
mice strains. C57BL/6 mice with a longer duration of agarose 
placement (7, 10 and 14 days) showed faster reversal of hyper-
glycaemia (31.8, 16.0 and 12.0 days, respectively). Histologi-
cally, greater inflammatory reaction with reticular immature 
vasculature in C57BL/N mice was evident at 7 days post-
implantation than that in BALB/c mice. At Day 14 of post-
implantation, dense collagenous fibrotic capsule and mature 
vasculature formed around agarose rods were observed in both 
strains. 

Conclusions: Optimal timing of islet transplantation into sub-
cutaneous sites prevascularised with bFGF differed among 
mice strains. In the early post-transplantation stage, inflam-
mation hindered engraftment at prevascularised subcutaneous 
sites. A time-limited induction of the bFGF response converts 
the subcutaneous site into a favourable site for islet engraft-
ment. 



 

194  IPITA Congress 2017 Abstracts The Review of DIABETIC STUDIES 

 

  Rev Diabet Stud 

PO16.8 

Antioxidant thermoresponsive hydrogel as a versatile 
islet scaffold for islet transplantation 

Y. Zhu1, X. Zhang2, G. Ameer1, X. Luo2,3  
1Biomedical Engineering Department, Northwestern Univer-
sity McCormick School of Engineering, Evanston, IL, US. 
2Comprehensive Transplant Center, Northwestern University 
Feinberg School of Medicine, Chicago, IL, US. 3Center for Kid-
ney Research and Therapeutics, Department of Microbiology 
and Immunology, Chicago, IL, US. 

Introduction: Current hepatic islet transplantation procedure 
to treat type I diabetes often results in limited islets survival, 
presumably due to uneven islet distribution, acute inflamma-
tory response and the corresponding oxidative damage. The 
objective of this study was to assess whether an antioxidant 
thermoresponsive hydrogel scaffold would support the viability 
and function of the islets during ex vivo culture and after 
transplantation at an extrahepatic location. 

Materials and Methods: To study the antioxidant protection 
effect of the Poly(polyethyleneglycol citrate-co-N-isopropyl 
acrylamide) (PPCN) scaffold, redox-sensitive islets were cre-
ated by transducing freshly harvested islets with RoGFP lenti-
virus, which is a modified GFP gene that produces a fluores-
cent protein with shifted excitation wavelength under the oxi-
dized form. Once the protein expression was detected, these 
islets were cultured under varied conditions (standard suspen-
sion culture; platelet-rich plasma (PRP) gel; pNIPAAm ho-
mopolymer, and PPCN) followed by 100µM hydrogen peroxide 
(H<sub>2</sub>O<sub>2</sub>) stimulation to induce the 
oxidative stress.  The insulin production of these islets was as-
sessed by ELISA, while the oxidative damage was monitored 
by confocal imaging. The in vivo performance of the PPCN is-
lets system is assessed using the streptozotocin-induced dia-
betic mice model. Briefly, mouse islets were isolated from syn-
geneic donors and either: a) suspended in the PPCN solution 
and applied onto the epididymal fat pad or b) directly trans-
planted into the kidney capsule. 

Results: Under H<sub>2</sub>O<sub>2 </sub>stimulation, 
PPCN scaffold was able to protect the encapsulated islets by 
minimizing the oxidative damage. While the islets cultured in 
the other three conditions showed progressive oxidation and 
loss of their insulin secretion function overtime. (Fig. 1) For the 
in vivo islets transplantation, 200 islets from two syngeneic 
donors were isolated, entrapped in PPCN and loaded on to 
epididymal fat pad (Fig. 2A). Euglycemia (glucose<200 mg/dl) 
was restored the next day following the transplantation. Eu-
glycemia was maintained in the PPCN and control group for 
the duration of the experiment (65 days), hyperglycemia was 
observed following the explantation of the islets transplanted 
fat pad (65 to 68 days, Fig. 2B). IPGTT results suggested com-
parable glycemia control to the kidney capsule (Fig. 2C). PPCN 
scaffold was able to fully integrate with the surrounding native 
fat pad tissue at day 60 as insulin-positive islets and eNOS 
positive endothelial cells were observed at the graft site (Fig. 
2D).  Meanwhile, an ongoing study shows that euglycemia 
could be achieved around 30 days post transplantation with a 
marginal number of islets isolated from a single donor, similar 
to the performance of the PRP gel (Fig. 2E).  

Conclusions: In this study, we demonstrated the ability for 
PPCN to preserve islets viability and protect them from the 

potential oxidative damage before and after the transplanta-
tion. 
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PO16.9 

Function and gene expression of pancreatic islets ex-
perimentally transplanted to muscle or omentum 

J. Lau1, D. Espes1,2, P. Franzén1, M. Quach1, P. Carlsson1,2  

1Department of Medical Cell Biology, Uppsala University, Upp-
sala, Sweden. 2Department of Medical Sciences, Uppsala Uni-
versity, Uppsala, Sweden. 

Introduction: Islet transplantation into the liver is a poten-
tial curative treatment for patients with type 1 diabetes. How-
ever, despite substantial immunosuppression and repeated in-
fusions of islets, only 50% of the patients remain insulin-
independent after five years. Our previous studies show that 
the glucose control in diabetic mice transplanted with islets 
either to muscle or the greater omentum is superior to that of 
animals with intraportal islet grafts. The present study aimed 
to compare muscle and greater omentum as implantation sites. 
Both muscle and the greater omentum are well vascularized 
and clinically safe alternative implantation sites, which can 
provide excellent engraftment. 

Methods: 200 islets were transplanted syngeneically into the 
abdominal muscle or into the omentum in alloxan-induced dia-
betic C57BL/6 mice. Blood glucose were monitored and 30 days 
posttransplantation, mice were challenged with glucose before 
sacrifice and removal of graft for immunohistological analysis 
or gene expression studies assessed following laser capture mi-
crodissection. 

Results: Intramuscular graft reversed diabetes in 6/8 mice 
whereas islets transplanted into omentum reversed diabetes in 
7/8 mice. The time to normoglycemia at both sites was similar 
(median 10-days). The cured animals had a normal area under 
the curve blood glucose response to intravenous glucose, albeit 
animals with intramuscular islet grafts (5/8) had increased 
120-min blood glucose concentrations (≥12 mM), whereas the 
same hold true to only 3/8 animals with islets transplanted to 
the omentum. Animals with intramuscular islet grafts also had 
an exaggerated counter regulatory response with increased 
blood glucose levels 120 min after insulin-induced hypoglyce-
mia. The composition of the transplanted islets was observed to 
be normal when compared to native pancreatic islets. In single 
transplanted islets, both in muscle and the omentum, the al-
pha cells were as in native pancreatic islets found preferen-
tially in the periphery. Also in islets that had formed clusters 
after transplantation, the composition of alpha and beta cells 
was maintained as in individual islets. The expression of genes 
important for beta-cell function was satisfying at both implan-
tation sites and comparable to that in native pancreatic islets. 
The gene expression of insulin (INS1 and INS2) and glucose 
transporter-2 was even increased, and the expression of lactate 
dehydrogenase decreased, at both sites when compared to na-
tive islets. 

Conclusions: We conclude that muscle and omentum provide 
excellent conditions for engraftment of transplanted islets. 
When compared to control, 200 islets implanted to the omen-
tum completely restored glucose tolerance, whereas animals 
with intramuscular islet grafts of similar size displayed mild 
glucose intolerance. 

 

 

PO16.10 

An Islet-titration Study in a Prevascularized, Retriev-
able Subcutaneous Scaffold as Transplantation Site for 
Pancreatic Islets 

A. Smink1, S. Li2, D. Hertsig3, B. de Haan1, L. Schwab3, A. van 
Apeldoorn4, E. de Koning5, M. Faas1, J. Lakey2,6, P. de Vos1  
1Pathology and Medical Biology, University Medical Center 
Groningen, Groningen, The Netherlands. 2Surgery, University 
of California Irvine, Orange, USA. 3Polyganics, Groningen, The 
Netherlands;4Developmental BioEngineering, University of 
Twente, Enschede, The Netherlands. 5Nephrology, Leiden Uni-
versity Medical Center, Leiden, The Netherlands. 6Biomedical 
Engineering, University of California Irvine, Irvine, USA. 

Aim of Study: The liver as transplantation site for human 
pancreatic islets is a harsh microenvironment for islets and it 
lacks the ability to retrieve the graft. A retrievable, extra-
hepatic transplantation site that mimics the pancreatic envi-
ronment is desired. Ideally this transplantation site should be 
located subdermal for easy surgical-access but this never re-
sulted in normoglycemia in diabetic recipients. Here we tested 
the efficacy of a novel prevascularized, subcutaneously im-
planted, retrievable poly (D,L-lactide-co-ε-caprolactone) 
(PDLLCL) scaffold. 

Methods: Scaffolds were implanted in immune compromised 
mice four weeks before islet transplantation to allow vasculari-
zation. Three dosages of rat islets, i.e. 400, 800, and 1200, were 
transplanted to test the efficacy (n=5). Islet transplantation 
under the kidney capsule served as control (n=5). The efficacy 
was determined by time needed to restore normoglycemia and 
glucose tolerance tests.  

Results: Transplantation of 800 and 1200 islets into the scaf-
fold reversed diabetes in respectively 80 and 100% of the mice 
within 6.8 – 18.5 days post-transplant. The marginal dose of 
400 islets induced normoglycemia in 20%. The glucose toler-
ance test showed major improvement of the glucose clearance 
in the scaffold groups compared to diabetic controls. However, 
the kidney capsule was slightly more efficacious as all 800 and 
1200 islet recipients and 40% of the 400 islet recipients became 
normoglycemic within 8 days. Removal of the scaffolds or kid-
ney grafts resulted in immediate return to hyperglycemia. 

Conclusions: Our findings demonstrate that the prevascular-
ized PDLLCL scaffold maintains viability and function of islets 
in the subcutaneous site. Currently we further improve our 
concept by developing a growth factor delivery system to im-
prove the vascularization of our subcutaneous polymer scaffold 
before islet transplantation. 

PO16.11 

Rapamycin eluting polyurethane scaffold - A novel ap-
proach to extra-hepatic islet transplantation 

F. Kette1, D. Rojas-Canales2, C. Drogemuller2, S. McInnes3, P. 
Coates1,2  
1Medicine, University of Adelaide, Adelaide,Australia. 2Central 
and Northern Adelaide Renal and Transplantation Service 
(CNARTS), The Royal Adelaide Hospital (RAH), Adelaide, Aus-
tralia. 3ARC centre of Excellence in Convergent Bio-Nano Sci-
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ence and Technology, University of South Australia, Adelaide, 
Australia. 

Background: Alternative sites for islet transplantation have 
long been sought to replace intra-portal liver transplantation. 
The skin is an attractive site for islet transplantation; however 
hypo-vascularity, hypoxia and high immune cell activity has 
limited its efficacy. Polyurethane (PU) based materials are 
highly modifiable and have been previously used to generate 
hyper-vascularised skin sites and may offer a novel matrix to 
generate a localised immunosuppressed skin site for islet en-
graftment. 

Aim: To load rapamycin into a PU scaffold to develop a locally 
immunosuppressed, hyper-vascularised subcutaneous site (SC) 
for islet transplantation.  

Methods: 8mmx2mm discs of PU loaded with 80nMoles of ra-
pamycin (RAPA-PU) were imaged by SEM to assess structural 
changes and rapamycin release kinetics was determined by 
UV-VIS spectrometry over the time course of a week. Cellular 
effects of released Rapamycin was evaluated by co-culturing 
RAPA-PU and beta cell line (Min6), mouse or human whole 
islets for 3 days and compared to BLANK-PU or cells alone. 
Viability was evaluated by PI staining and biocompatibility 
assessed subcutaneously in vivo.  

Results: SEM of RAPA-PU showed increased pore density 
with some surface integrity disruption. Up to 60nMoles of ra-
pamycin was eluted from the PU after 7 days.  Min6 cell and 
islet viability was not affected by either. Foreign body immune 
response seen in vivo was minimal, while both RAPA-PU and 
control showed similar tissue remodelling with evidence of an-
giogenesis.  

Conclusions: RAPA-PU released therapeutically relevant con-
centrations of rapamycin without affecting beta cell viability, 
whilst maintaining its tissue remodelling function in vivo. Ra-
pamycin modified PU may serve as an alternative locally im-
munosuppressed SC site for islet transplantation.  

 
Parallel Oral Session 17: Pancreas Transplantation – 
Outcomes and Complications 3 

PO17.1 

Enhanced expression of skin neurotrophic factors in 
advanced diabetic neuropathy does not lead to neural 
regeneration despite restoration of normal glucose tol-
erance by pancreas transplantation 

F. Saudek1, M. Cahova1, T. Havrdova1, K. Zacharovova1, V. 
Lanska1  

1Diabets, Institute for Clinical and Experimental Medicine, 
Prague, Czech Republic 

Introduction: Diabetic peripheral neuropathy (DPN) is a 
common complication of diabetes with potential severe conse-
quences. Its pathogenesis involves hyperglycemia-linked 
mechanisms, which may include changes in the expression of 
neurotrophic growth factors. 

Methods: We analyzed expression of 28 factors potentially re-
lated to nerve degeneration and regeneration in skin biopsies 
from 13 type-1 diabetic pancreas and kidney recipients (group 

Tx1) with severe DPN including severe depletion of intraepi-
dermal nerve fibers (IENF) in lower limb skin biopsies. The 
investigation was repeated after a median 28-month period of 
normoglycemia achieved by pancreas transplantation. The 
same tests were performed in a group of 13 stable normoglyce-
mic pancreas and kidney recipients 6-12 years post transplan-
tation (group Tx2), in 12 matched healthy controls (HC) and in 
12 type-1 diabetic subjects without severe DPN (group DM). 

Results: In both transplant groups, no or very few IENF were 
found in skin biopsy samples. Median and range values in Tx1 
and Tx2 groups were 0.4 (0-3) and 0 (0-4.41), respectively and 
were significantly lower than in the HC [8.3 (5.9-11.1]; p< 
0.01)] or the DM group [2.1 (0.3-11.5); p< 0.05] controls. In 
agreement or our previous study in another grou of pancreas 
recipients comprising an 8-year follow-up, there was no im-
provement in group Tx1 after the median 28-month period of 
normoglycemia (p= 0.17). Compared to diabetic and healthy 
control subjects we found higher expression of NGF (nerve 
growth factor), NGFR (NGRF receptor), NTRK1 (neurotrophic 
receptor tyrosine kinase 1, GDNF (Glial cell derived neurotro-
phic factor), GFRA1 (GDNF family receptor alpha 1) and GFAP 
(Glial fibrillary acidic protein) in both transplant groups (p< 
0.05 – 0.001). Enhanced expression of these factors was not 
normalized following the median 28-month period of normogly-
cemia and significantly negatively correlated with histochemi-
cally determined IENF density and with electrophysiological 
indices of DPN severity (vibration perception threshold, elec-
tromyography, autonomic tests). 

Conclusions: In contrast to general expectation, the expres-
sion of 28 selected factors related to neural regeneration was 
not only not decreased in subjects with severe peripheral nerve 
fiber depletion but 6 factors were significantly upregulated. 
 This local increase of potentially stimulating factors had how-
ever no effect on IENF regeneration after a 2-year period of 
normoglycemia.  These findings may be important for better 
understanding the pathophysiology of nerve regeneration and 
for development of intervention strategies including earlier in-
dication of beta cell replacement therapy. 

PO17.2 

Conversion from tacrolimus-mycophenolate mofetil to 
tacrolimus-mTOR immunosuppression after pancreas-
kidney transplantation reduces the incidence of both 
BK and CMV viremia 

R. Knight1, E. Graviss2, D. Nguyen2, S. Kuten3, S. Patel3, O. 
Gaber1  
1Surgery, Houston Methodist Hospital, Houston, USA. 
2Pathology and Genomic Medicine, Houston Methodist Hospi-
tal, Houston, USA. 3Pharmacy, Houston Methodist Hospital, 
Houston, USA. 

Background: Both BK and CMV infection are important 
causes of morbidity and graft loss after pancreas-kidney trans-
plantation. The mTOR inhibitors, sirolimus and everolimus, 
have been shown to exhibit anti-viral properties. We therefore 
sought to determine if conversion from tacrolimus/myco-
phenolate mofetil (TAC-MMF) to reduced-dose tacrolimus and 
mTOR (TAC-mTOR) immunosuppression would reduce the in-
cidences of BK and CMV viremia. 

Methods: This was a retrospective single-center review of pan-
creas-kidney recipients transplanted between December 2009 



 

The Review of DIABETIC STUDIES IPITA Congress 2017 Abstracts 197 

Rev Diabet Stud  www.The-RDS.org  

and June 2015. Patients with early graft loss and those who 
developed BK or CMV infection prior to one month post-
transplant were excluded. The TAC-mTOR cohort (n=39) was 
converted at one month post-transplant from MMF to either 
sirolimus or everolimus (target trough 6-8 ng/ml), and re-
mained on reduced-dose tacrolimus (target trough 2-4 ng/ml). 
Outcomes, beginning at one-month post-transplantation, were 
compared to a contemporaneous cohort of pancreas-kidney re-
cipients (n=40) maintained on standard-dose tacrolimus (target 
trough 8-10 ng/ml) and MMF (2000 mg/day). BK and CMV test-
ing was performed on all recipients at 1,3,6,9,12, and every 6 
months thereafter. 

Results: Mean follow-up was 39 months (range 13-75 months) 
and equivalent between groups. Mean recipient age, gender, 
ethnicity, percent PRA>20%, and percent CMV do-
nor+/recipient-, were equivalent between groups. Forty-nine 
percent of the TAC-mTOR cohort and 32% of the TAC-MMF 
groups were prednisone free (p=ns). At 3-years post-transplant 
actuarial pancreas and kidney survivals were 92 vs. 89% 
(mTOR vs. MMF) and 92 vs. 94% (mTOR vs. MMF), respec-
tively. Twenty percent of both mTOR and MMF treated groups 
suffered an acute pancreas rejection and 10 vs. 18% (mTOR vs 
MMF) suffered an acute kidney rejection (p=ns). BK viremia 
occurred in one (3%) mTOR recipient vs. 10 (25%) of MMF-
treated recipients (p<0.01, Fig.1). CMV viremia occurred in 3 
(8%) mTOR vs. 12 (30%) MMF-treated recipients (p=0.011, 
Fig.2). Using the Cox Proportional Hazards Model, the risk of 
BK viremia at 3 years post-transplant was significantly higher 
with MMF compared to mTOR (HR 12.27, p=0.02, 95%CI 1.49-
100.75). Similarly, at 3 years post-transplant, only MMF vs. 
mTOR (HR 18.77, p<0.01, 95%CI 3.24-108.74) and older recipi-
ent age (HR 1.13, p<0.01, 95%CI 1.04- 1.24) were significant 
risk factors for CMV viremia. Mean estimated GFR and 
HgbA1c of groups were equivalent at 1, 2, and 3 years post-
transplantation. 

Fig.1 – Three-year freedom from BK viremia Fig. 2 – Three-
year freedom from CMV viremia 

Conclusions: Conversion from standard-dose tacrolimus/MMF 
to reduced-dose tacrolimus/mTOR immunosuprresion resulted 
in a significant reduction in the incidences of BK and CMV 
viremia, with a comparable risk of acute rejection and equiva-
lent pancreas/kidney function. 

 

 
PO17.3 

An effective strategy to manage BK viremia in highly 
immunosuppressed simultaneous pancreas kidney 
(SPK) patients 

J. Shoji1, L. Burdine2, J. Freise2, A. Posselt2, G. Roll2, S. Kang2, 
S. Feng2, G. Conti2, P. Stock2  

1Department of Nephrology, University of California San Fran-
cisco, San Francisco, CA, USA. 2Department of Surgery, Uni-
versity of California San Francisco, San Francisco, CA, USA. 

Objective: The objective of this study was to determine the 
incidence of BK viremia in SPK recipients, and the efficacy of 
our therapeutic regimens in containing or eradicating the in-
fection in this cohort of highly immunosuppressed transplant 
recipients. 

Methods: In 2006, we began prospective screening of all SPK 
recipients for BK viremia at 3 months, 6 months, 1 year, and 
annually following transplantation. All SPK recipients were 
induced with thymoglobulin, and maintained on tacrolimus 
and mycophenolate mofetil (MMF). Most patients were initially 
maintained on steroid-free regimens. Treatment of BK viremia 
was administered in a sequential manner, beginning with re-
duction of immunosuppression. Persistence of BK viremia of 
>10,000 copies/mL prompted the initiation of leflunamide. On-
going viremia was treated with addition of cidofovir. 

Results: 43 of 148 (29%) SPK developed detectable BK vire-
mia. Of these, 5 patients developed BK viremia following man-
agement of an acute rejection episode while 5 developed rejec-
tion after immunosuppression reduction for BK viremia. All 43 
patients required a reduction in immunosuppression therapy, 
11 (7%) patients went on to require additional therapy beyond 
immunosuppression reduction. 6/11 patients stabilized with 
initiation of leflunamide. The other 5 patients required cido-
fovir and leflunamide. In the latter group of 5, there were 2 
kidney graft losses, one due to BK nephropathy and due to re-
jection. 

Conclusions: The incidence of BK viremia was high in this 
group of highly immunosuppressed patients, but did not have a 
significant impact on graft survival.  Protocol monitoring of BK 
permits prompt intervention, with clearance of BKV.  However, 
the relatively rare requirement for cidofovir, necessitated by 
failure to eradicate the virus with immune suppression reduc-
tion and treatment with leflunamide, is a significant risk factor 
for kidney graft loss. 

PO17.4 

Impact of a Targeted Therapy Strategy on the Incidence 
of Fungal Infections in Pancreas Transplant Recipients 

S. Singh1,2,3, M. Cattral3,4, M. Selzner3,4, I. McGilvray3,4, A. Nor-
gate3, J. Schiff1,2,3, S. Husain5  
1Division of Nephrology, Department of Medicine, University of 
Toronto, Toronto, Canada. 2The Kidney Transplant Program, 
University Health Network, Toronto, Canada. 3The Pancreas 
Transplant Program, University Health Network, Toronto, 
Canada. 4Division of General Surgery, Department of Surgery, 
University of Toronto, Toronto, Canada. 5Division of Infectious 
Diseases, Multi-Organ Transplant Program, University Health 
Network, Toronto, Canada. 

Aim of Study: There is currently no consensus on a prophy-
lactic strategy for fungal infections in pancreas transplant re-
cipients. At our institution, donor duodenal fungal cultures are 
collected at the time of pancreas transplantation and treatment 
with an antifungal agent is initiated in the setting of a positive 
culture (targeted therapy strategy). The aim of this study was 
to determine the impact of a targeted therapy strategy on the 
incidence of fungal infections in a cohort of pancreas transplant 
recipients. 
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Methods: We conducted a retrospective cohort study of a ran-
dom subset of 100 adult pancreas transplant recipients at our 
institution from Jan 1 2006 to Dec 31 2016. Both pancreas af-
ter kidney and simultaneous pancreas-kidney transplant re-
cipients were included in the study. Patients with primary non 
function of the pancreas due to graft thrombosis were excluded 
from the study. Fungal infections occurring within 30 days, 3 
months and 1 year of transplantation were collected over fol-
low-up. Fungal infections were defined as per the American 
Society of Transplantation recommendations for reporting.   

Results: There were 100 patients included in the study, of 
which 46 received targeted therapy. There were 68 simultane-
ous pancreas-kidney and 32 pancreas after kidney transplant 
recipients in the cohort. The mean age of patients at the time of 
transplantation was 43.8 (SD 9.0) years, and 62 % were male. 
The incidence rates of fungal infections at 30 days, 3 months 
and 1 year post-transplant are shown in the Table.   

Conclusions:  The results of this study show that the inci-
dence of fungal infections in our cohort of pancreas transplant 
recipients is low.  However, despite the use of a targeted ther-
apy strategy, the incidence of fungal infections was similar to 
those not treated with antifungal therapy.  Further study is 
needed to determine the optimal fungal prophylactic strategy 
in pancreas transplant recipients.  

Table: Incidence of fungal infections at 30 days, 3 
months and 1 year after pancreas transplantation 

  Time No antifungal ther-
apy (N=54)      

Targeted therapy 
strategy (N=46) 

30 days 3/54 (5.6%) 3/46 (6.5%) 
3 mo 3/54 (5.6%) 2/46 (4.3%) 
1 yr 1/47 (2.1%) 0/46 (0%) 

 

PO17.5 

Prophylaxis treatment with Mycafungin after pancreas 
transplantation 

L. Awena1, D. Clement1, B. Julien1, K. Georges1, D. Can-
tarovich1 

1ITUN, Nantes University Hospital, France 

Guidelines concerning the appropriate antifungal strategy, 
agent and duration following pancreas Tx are lacking. The aim 
of this study was to describe the occurrence of intra-abdominal 
candidiasis (IAC) following the introduction of universal pro-
phylaxis with Mycafungin after pancreas transplantation. Sec-
ondary objectives were patient/graft survival, de novo DSA and 
acute rejection within the first year. 

Aim of Study: We started using universal Mycafungin pro-
phylaxis in July 2014. For the purpose of this study we in-
cluded all transplanted patients over a 3-year period, 1.5 year 
before and 1.5 year after introduction of prophylaxis. A total of 
51 patients (3 were not included because of lack of donor infec-
tious data) were therefore evaluated: 39 SPK and 12 PTA. 
Mean age at transplantation was 41.9 years, BMI was 23.3 
kg/m2, diabetes duration was 27 years and cold ischemic time 
was 10.8 hours. Immunosuppressive induction consisted of 
ATG in 37 patients and Basiliximab in 14, with tac-
rolimus/MPA/steroid-free for all of them. 

Methods: Twenty-two patients (43%) received a systematic 
prophylaxis with Mycafungin during ≥10 days (9 patients re-
ceived 50 mg/day and 14 patients 100 mg/day), 9 (18%) re-
quired preemptive antifungal treatments including Fluconazole 
and 20 (39%) didn’t receive any antifungal treatment.  

Results: At 3 months posttransplantation, 1/9 patients devel-
oped IAC despite systematic prophylaxis with 50 mg/day of 
Mycafungin; no patient among the 14 treated with 100 mg/day 
of Mycafungin developed IAC. 2/8 patients (25%) developed 
IAC despite preemptive antifungal therapy including Flucona-
zole and 3/20 (15%) developed confirmed IAC in absence of any 
antifungal treatment, leading in 2 cases to urgent pancreas 
transplantectomy because of mycotic aneurysm At 1 year post-
transplantation, cumulative incidence of graft survival was 
86.2%. Median time of graft loss was 6 days [min 1-max 421]. 
Early posttransplant thrombosis represented the main cause of 
transplantectomy (62.5%) Cumulative incidence of de novo 
DSA was 17.6%, with a median time of apparition of 25 days 
[min 8-Max 46]. Among these DSA positive patients, 2 (22%) 
experienced documented acute rejection. 

Conclusions: Systematic antifungal prophylaxis seems a safe 
and efficient strategy to prevent IAC among pancreas trans-
plant recipients. Mycafungin at 100 mg/day could be proposed 
as an appropriate antifungal therapy. Further studies are still 
needed to define duration and a possible positive impact on 
graft/patient survival and DSA developement. 

PO17.6 

Factors in Association with Sepsis Differ Between Si-
multaneous Pancreas/Kidney and Single Kidney Trans-
plant Recipients 

T. Schachtner1,2,3, N. Otto1, A. Kahl1, P. Reinke1,2  

1Nephrology and Internal Intensive Care, Charite Campus Vir-
chow Clinic, Berlin, Germany. 2Berlin-Brandenburg Center for 
Regenerative Therapies, Charite Campus Virchow Clinic, Ber-
lin, Germany. 3Charite and Max Delbrueck Center, Berlin In-
stitute of Health, Berlin, Germany. 

Background: As immunosuppressive therapy and allograft 
survival have improved in simultaneous pancreas/kidney 
transplant recipients (SPKTRs), the increased incidence of in-
fection has become a major hurdle of disease-free survival. 
Against the background of a rising incidence of sepsis, an 
analysis of SPKTRs with respect to risk factors for sepsis, 
microbiological characteristics, and its impact on patient and 
allograft outcomes is lacking.  

Methods: Here, we studied all primary SPKTRs and primary 
deceased-donor kidney transplant recipients (KTRs; <65 years) 
at our transplant center between 2005 and 2015 for the devel-
opment of septic complications. 36 of 134 SPKTRs (26.9%) and 
61 of 538 KTRs (11.3%) were diagnosed with sepsis. A control 
group of 98 SPKTRs without septic complications was used for 
comparison. 

Results: SPKTRs were more likely to develop septic complica-
tions compared to KTRs (p<0.001). While urosepsis was less 
common among SPKTRs (45%) compared to KTRs (65%), 
pneumonia (33%) and peritonitis (15%) as site of infection were 
more frequent (p<0.05). Here, gram-positive and fungal sepsis 
were more common among SPKTRs (p<0.05). Onset of sepsis 
was earlier in SPKTRs with a median of 6 months posttrans-
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plantation compared to KTRs with a median of 19 months post-
transplantation (p<0.05). Mortality from severe sepsis/septic 
shock was 29% among SPKTRs compared to 58% among KTRs. 
Among SPKTRs, female sex, low body mass index, CMV sero-
negativity, CMV disease, and acute cellular rejection increased 
the risk of sepsis (p<0.05). SPKTRs with sepsis showed compa-
rable patient, kidney, and pancreas allograft survival com-
pared with SPKTRs without sepsis (p>0.05), but superior pa-
tient and kidney allograft survival compared to KTRs with sep-
sis (p<0.05).  

Conclusions: Differences of incidence, site of infection, causa-
tive pathogens, and onset of sepsis between SPKTRs and KTRs 
may be attributed to more intense immunosuppression, major 
surgery, and complications of diabetes among SPKTRs. Despite 
the higher incidence of sepsis among SPKTRs, however, mor-
tality related to sepsis presents lower among SPKTRs com-
pared to KTRs. Identified risk factors among SPKTRs may 
prove useful to identify patients at greatest risk. 

PO17.7 

Long term follow up of HIV infected patients after pan-
creas transplantation 

G. Roll1, L. Burdine1, A. Posselt1, C. Freise1, S. Kang1, G. 
Conte1, R. Hirose1, S. Feng1, P. Stock1  

1Surgery, Division of Transplant, University of California San 
Francisco, San Francisco, USA 

Introduction: The approach to transplantation in HIV+ pa-
tients has been conservative due to fear of exacerbating an 
immunocompromised condition. As a result, HIV+ patients 
with diabetes have been excluded from pancreas transplanta-
tion due to the intense immune suppression required to pre-
vent rejection. We report long term follow up of a pilot trial 
with pancreas transplant in HIV+ Type I diabetic patients.  

Methods: HIV+ patients with CD4 counts >200 cells/ml, with 
undetectable HIV viral load on a stable anti-retroviral regimen 
underwent simultaneous pancreas-kidney transplant (SPK) or 
pancreas after kidney (PAK). Thymoglobulin (Thymo) induc-
tion (6 mg/kg) was used for all. Maintenance immunosuppres-
sion included Cyclosporine or Tacrolimus, Mycophenolate 
mofetil, and Pred.  

Results: The average follow up period was 60.3 mo. Thymo 
induction resulted in profound lymphocyte depeletion, with 
CD4 counts recovering to baseline after one year. Three pa-
tients were treated for pancreas rejection. There were three 
opportunistic infections, all BK viremia, one of which occurred 
in an SPK recipient following a second round of thymo for pan-
creas rejection. All three patients who had an opportunistic 
infection are still alive, and BK viremia has not had an identi-
fiable effect on kidney function to date in these patients. Two 
patients died, both with functioning grafts, at 48 mo and 55 mo 
after transplantation. Neither death was known to be related 
to an infection in the recipient. One patient has restarted insu-
lin 90 months after transplant. No surviving patients are on 
dialysis.  

Conclusions: Type I diabetic transplant recipients with well 
controlled HIV tolerate the intensive lymphocyte depleting in-
duction therapy required for beta cell replacement. Although 
there have been three opportunistic infections with BK vire-
mia, adequate prophylaxis against opportunistic infections has 

been largely successful in providing protection until the CD4+ 
counts return to baseline. Long term follow up supports well 
controlled HIV+ Type I diabetic patients with renal failure are 
good candidates for pancreas transplant. 

Table 1. Pilot patient cohort 
Pt TX 

type
Induction Last 

follow 
up 

Pancreas 
rejection 

OI Currently 
alive 

1 SPK Thymo 48 mo No None No 
2 SPK Thymo 107 mo Yes BK 

viremia
Yes 

3 SPK Thymo 70 mo No None Yes 
4 SPK Thymo 55 mo No None No 
5 PAK Thymo 65 mo Yes BK 

viremia
Yes 

6 SPK Thymo 17 mo No BK 
viremia

Yes 

 

Table 2. Patient and organ survival 
Survival 1 year 3 years 5 years 
Patient survival 100 % 100 % 67 % 
Death censored kid-
ney survival 

100 % 100 % 100 % 

Death censored pan-
creas survival 

100 % 100% 100 % 

Kidney survival 100 % 100 % 67 % 
Pancreas survival 100 % 100% 67% 

 

PO17.8 

Clinical Trial EMA – SPK: Everolimus versus Mypheno-
lic Acid in Simultaneous Pancreas and Kidney Trans-
plantation to Evaluate the Differencies in Retinal Ne-
ovascularisation in Patients with Diabetic Retinopathy   
  

B. Voglova1, L. Nemetova1, M. Zahradnicka1, K. Kesslerova2, J. 
Vicanyova2, T. Sosna2, F. Saudek1  

1Department of Diabetes, Institute for Clinical and Experimen-
tal Medicine, Prague, Czech Republic. 2Ophtalmology Clinic, 
Thomayer Hospital, Prague, Czech Republic. 

Introduction: We initiated a prospective randomized clinical 
study to evaluate the effect of systemic mTOR inhibition on the 
course of DR in patients treated with simultaneous pancreas 
and kidney transplantation (SPK). Diabetic retinopathy (DR) is 
a feared complication in type 1 diabetes patients with end-
stage kidney disease. The development of DR is related to the 
level of long-term metabolic control of diabetes. After successful 
SPK normoglycaemia can be reached and mTOR inhibitors be-
long to established immunosuppressive regimens. mTOR in-
hibitors can also lower the production of proangiogenic factors 
in the retina (VEGF, HIF-1 and others) and thus potentially 
alter the risk of progression of DR.   

Methods: The main study objective is a complex ophtalmologi-
cal endpoint comprising retinopathy degree or progression, new 
indication to laser therapy, clinically significant macular 
edema. In addition, visual acuity, cataract grade, central macu-
lar thickness, intravitreal bleeding and neovascularisation are 
evaluated. Secondary endpoints are patient and graft survival, 
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graft function, wound healing and complications related to the 
transplant procedure and immunosuppressive treatment. 

We include patients with type 1 diabetes on the waiting list for 
SPK. They are randomized to immunosuppressive treatment 
with natrium mycophenolate (daily dose of 1440 mg) or ever-
olimus (through concentration 4-8 ng/l). All patients receive 
tacrolimus, induction with antithymocyte globulin and a short-
term steroid treatment. Complete eye examination including 
optical coherence tomography is performed at the baseline, 6, 
12 and 24 months post-transplant.   

Results: Simultaneous pancreas and kidney transplantation 
has been performed in 34 out of 41 patients enrolled in the trial 
so far (median follow up time is 11 months). Our preliminary 
data have shown comparable patient and graft survival and 
long term kidney graft function in both groups. There was 
higher incidence of biopsy proved acute graft rejections (kidney 
and pancreas) in the everolimus group but not statistically sig-
nificant. However we observed significantly higher glycated 
hemoglobin levels in the everolimus-treated group and a higher 
rate of surgical complications and incidence of wound dehis-
cence several months post-transplant. 

Conclusions: The study is still open for new participants. Our 
main objective, the ophtalmological endpoint, will be evaluated 
when sufficient amount of data is gathered for a valid statisti-
cal analysis. We have assessed the data for secondary end-
points after two-year course of the trial.  

Supported by Ministry of Health of the Czech Republic, grant 
nr. 15-26746 A. All rights reserved. 

 

PO17.9 

Prevalence and outcomes of cystic lesions of the trans-
plant pancreas 

T. Al-Qaoud, H. Sollinger, D. Kaufman, R. Redfield III, M. 
Dib, B. Welch, G. Leverson, J. Odorico  

1Department of Surgery, Division of Transplant Surgery, Uni-
versity of Wisconsin Hospital and Clinics, Madison, USA 

Aim of Study: The prevalence of pancreatic cystic lesions 
(PCL) in the native pancreas is well described, and classifica-
tion systems with guidelines on follow up and management are 
published. In contrast, literature is scarce in pancreas trans-
plants, and hence a better understanding is needed. We pre-
sent here a series of PCL cases from a high volume center. 

Methods: Data on PCL in recipients, and their respective do-
nors, that underwent SPK, PTA, and PAK between 1994-2014 
were reviewed. Descriptive analysis was performed. 

Results: A total of 1183 pancreas transplant recipients (1994-
2014) were reviewed. PCL developed in 22 patients (1.8%), of 
which 20 (90%) were benign and 2 malignant (10%); A total of 
14 pseudocysts, 4 IPMN’s, 2 adenocarcinomas,, 1 low grade in-
traepithelial pancreatic neoplasia, and 1 case of ADPCKD in a 
SPK patient. Most cases were in male recipients, and occurred 
at a mean of 7.2 years (range 0-18 yrs) post transplant. The 
mean follow up from time of diagnosis was 1.4 yrs (range 0-7 
yrs), and 8.5 yrs from date of transplant (range 1m – 20yrs).  
20 of 22 grafts were functioning at diagnosis and 9 out of the 22 
patients (41%) had functioning grafts at last follow up. Work-
up for elevations in pancreatic enzymes (mean amylase 162 
U/l, lipase 1207 U/l), re-admissions for abdominal pain, and 
incidentalomas were main triggers for investigation; CT with 
IV contrast and diagnostic biopsy/aspiration with ancillary 
tests (amylase, mucin, Ca19-9, CEA) were the main diagnostic 
tests.  Most pseudocysts and IPMN’s without worrisome Fu-
kuoka guideline features were managed conservatively; Adeno-
carcinoma cases where managed with extirpative surgery. 

Conclusions: PCLs in pancreatic transplants are rare. 
Workup and diagnosis includes history, CT, MRI imaging, and 
cyst fluid sampling and/or biopsy.  Although no firm inferences 
can be made from such a small series, we have observed that 
the behavior and management of IPMN’s and adenocarcinoma 
in the pancreas graft appears to be congruent to that of the na-
tive pancreas. Management of pseudocysts depends on their 
etiology, and is approached differently due to the hetero-topic 
position of the transplant pancreas.    

PO17.10 

Comparison of objective measures of nutrition in pa-
tients with Type I diabetes listed for pancreas trans-
plantation and healthy controls 

J. Fridell1, R. Mangus1, J. Davis1, W. Bush1, T. Salisbury1, J. 
Powelson1  

1Department of Surgery, Indiana University School of Medi-
cine, Indianapolis, Indiana, USA 

Introduction: Diabetes mellitus (DM) is characterized by 
chronic hyperglycemia resulting from defects in insulin secre-
tion, insulin action, or both. Insulin therapy can lead to weight 
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gain, and insulin resistance can lead to accelerated muscle loss, 
mainly due to metabolic and hormonal factors. DM is also 
known to be associated with chronic loss of skeletal muscle and 
bone mass, accompanied by an increase in adipose tissue (sar-
copenic obesity or osteosarcopenic obesity). The degree to which 
this nutritional transformation occurs, and those patients at 
highest risk, has not been well described. This study uses com-
puted tomography (CT) scans to objectively assess the body 
composition of a group of diabetic patients listed for pancreas 
transplantation (PT), and to compare these findings to healthy, 
matched control patients. 

Methods: A 1:1 case-control study design was used to compare 
DM patients with healthy controls. Retrospective data from a 
single center of 22 adults with DM type 1 who underwent ei-
ther SPK, PAK or PTA between 2007-2015 were used for this 
study. Four of the selected patients either had unusable CT 
imaging, or could not be matched to healthy controls. In this 
case, these patients were substituted with patients that re-
ceived a pancreas transplant before 2007 (2003-2006). Inclu-
sion criteria included patients that had undergone PT, had 
type 1 DM, and had CT imaging within the year preceding 
transplantation. Included cases were stratified by age, gender, 
BMI and duration of DM. Controls were selected from a 
trauma database as healthy patients with an injury severity 
score less than 10, who underwent abdominal CT. Cases and 
controls were matched for age +/- 5 years, gender, and BMI +/- 
2. 

Analysis of nutrition status included patient serum albumin 
and protein levels, and previously validated measures of mus-
cle mass, and visceral and subcutaneous fat stores. Measure-
ments of total psoas muscle area and subcutaneous fat area 
were taken at L2/L3. Perinephric fat was measured at the hi-
lum of the kidney. The mean of three blinded research assis-
tants was used. Total psoas area, total subcutaneous fat, and 
total perinephric fat were scaled for the height of the patient by 
dividing the measured area (in mm2) by the height (in cm2). 
This created the psoas area index, subcutaneous fat index, and 
the perinephric fat index used in the comparison. 

Results: There were 22 subjects and 22 controls matched for 
age, gender and BMI. The mean duration of DM for study pa-
tients was 24 years. DM patients did not differ from controls in 
measures of albumin and protein. DM patients did have lower 
muscle mass (p=0.06) with an 18% deficit compared to controls. 
Similarly, the DM patients had a deficit of subcutaneous fat 
(p=0.20, 17% deficit), but little difference in visceral fat. Sub-
group analysis found that the group with the greatest muscle 
deficit were those patients with DM for greater than 20 years (-
34%, compared to -16% (< 10 years) and -12% (10 to 20 years). 
Patients younger than age 40 had a 34% muscle deficit, which 
was worse than older patients (-19% (40-49 years) and -12% (50 
and older)). 

Conclusions: These findings suggest that DM patients main-
tain similar BMI and serum protein levels when compared to 
controls, but do experience sarcopenic obesity as evidenced by 
reduced muscle mass and increased fat stores. Patients had 
highest risk are those who are younger and have had DM 
longer. 

 

 

Parallel Oral Session 18: Pancreas Donation, Procure-
ment and Preservation 2 

PO18.1 

Hypothermic machine perfusion preservation of pan-
creas for islet transplantation in non-heart-beating ca-
nine donor model 

N. Akutsu1, T. Ishida1, M. Maruyama1, K. Otsuki1, T. Saitoh1, 
K. Saigo1, M. Hasegawa1, H. Aoyama1, T. Kenmochi2, H. Nogu-
chi3  

1Surgery, Chiba East National Hospital, Chiba, Japan. 
2Transplantation Surgery, Fujita Health University School of 
Medicine, Toyoake, Japan. 3Regenerative Medicine, Ryukyu 
University School of Medicine, Nishihara, Japan. 

Background: In Japan, insufficiency of brain-dead donor 
number is still serious problem. In islet transplantation, it is 
more serious, because we can only procure the pancreas that 
could not be harvested for pancreas transplantation. For solv-
ing this problem, it is important to use the pancreas from mar-
ginal donors such as non-heart-beating donors. Improvement of 
preservation method would be necessary to use the pancreas 
from non-heart beating donor. Static cold storage preservation 
(SCS) with UW or two layer preservation method (TLP) is the 
most widely used method for islet transplantation. However, 
hypothermic machine perfusion (HMP) preservation technique 
has had a major impact in circumventing ischemic injury in 
kidney transplantation in western countries. In this presenta-
tion, we report efficiency of HMP method for preservation of 
long ischemic pancreas grafts for islet transplantation in bea-
gle. 

Methods: Young beagles were used as auto-transplantation 
model. After general anesthesia of beagles, pancreatic artery 
and vein were made ligation, after 30 min warm ischemia time 
(WIT) in situ, the pancreas was harvested. Each harvested 
pancreas was assigned to one of three preservation treatment 
groups; SCS group (storage in University of Wisconsin solution 
at 2-4°C for 24h, n=5); TLP group (storage on two-layer preser-
vation method at 2-4°C for 24h, n=5); HMP group (storage on 
LifePort® (Organ Recovery Systems), a portable hypothermic 
machine perfusion apparatus, at 2-4°C on pulsatile pressure 
(10 mmHg) for 24h with KPS-1 solution, n=5). After the stor-
age, wedge biopsies were taken for histological evaluation (HE 
staining and TUNEL staining). With the preserved pancreas 
islets were isolated by standard technique involving ductal dis-
tension of the gland with liberase enzyme (T-Flex, Roche), 
normothermic digestion and density gradient purification (Op-
tiPrepTM continuous density gradient on a COBE 2991 (Gambro 
BCT) cell separator). After purification, the islets were evalu-
ated for the yield and function, auto-transplanted to the same 
beagle in portal vein, and checked graft qualities in the recipi-
ents (serum glucose and insulin, IVGTT test). 

Results: Each islet yields before or after purification was 
710±471IEQ/g and 165±156IEQ/g (SCS group), 835±564IEQ/g 
and 334±239IEQ/g (TLP group), 1,771±1,276IEQ/g and 
669±424IEQ/g (HMP group). Stimulation index of each group 
was 1.48±1.03 (SCS), 1.98±0.82 (TLP) and 2.22±0.53 (HMP). 
Without statistically significant, yield and function of isolated 
islet of HMP group were better than that of SCS or TLP group. 
In histological findings, no difference with HE staining and 
TUNEL staining was indicated with each group. Serum glucose 
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level and IVGTT test in auto-transplanted recipient was not 
significantly different from each group. 

Discussions and Conclusions: In this experiment, we indi-
cated that HMP should be better than SCS and TLP methods 
for pancreas preservation with long term WIT in beagles. It 
suggested that preservation of pancreas on HMP technique 
with LifePort® should be useful for islet transplantation with 
deceased donor (non-hear-beating donor). 

PO18.2 

Normothermic regional perfusion (NRP) for DCD simul-
taneous pancreas and kidney (SPK) transplantation: ini-
tial experience 

G. Defries1, S. Smith1, A. Butler1,2, C. Watson1,2  
1Transplant, Cambridge University Hospitals Trust, Cam-
bridge, UK. 2Department of Surgery, Cambridge University, 
Cambridge, UK. 

Introduction: Normothermic regional perfusion (NRP) in do-
nation after circulatory death (DCD) donors restores an oxy-
genated circulation to the abdominal organs for 2 hours before 
in situ cold perfusion. We evaluated the outcomes of DCD pan-
creases undergoing this treatment with a contemporaneous 
cohort of DCD and DBD pancreas transplants. 

Methods: The records of all recipients of DCD and DBD SPK 
transplants since the introduction of NRP were reviewed. 

Results: Between March 2013 and August 2016,9 patients 
have undergone an SPK transplant from a donor who under-
went NRP at retrieval; these were compared with 22 non-NRP 
DCD SPK transplants and 55 DBD SPK transplants in the 
same period, and followed up until 1/2/2017. All patients re-
ceived the same immuno-suppressive protocol. The table illus-
trates the difference in outcomes.  

  NRP SPKs
(n=11) 

Standard 
DCD SPKs 

(n=22) 

DBD SPK 
transplants

(n=55) 
Donor age (me-
dian, range) 

26 (17-48) 30 (14-56) 35 (7-56) 

Recipient age (me-
dian, range) 

38 (24-52) 45 (32-56) 46 (27-56) 

Pre-dialysis 27% 23% 13% 
Cold ischaemic 
times: pancreas 

507min   
(361-930) 

657min   
(286-817) 

645min   
(362-868) 

Cold ischaemic 
times: kidney 

694min   
(550-1175) 

793min   
(545-1031) 

821min   
(530-1071) 

Pancreas delayed 
graft function 

0 5% 4% 

No. of reoperations 4/9=44% 6/22=27% 11/55=20% 
Length of stay 
(median/IQR) 

16 days (10-
29) 

25 days   
(11-28) 

13 days (10-
21) 

1-year actuarial 
pancreas graft 
survival 

90.9% 95.2% 93.8% 

 
There were no deaths in either DCD group and no kidneys 
were lost; there was a single death following DBD SPK trans-
plantation and one kidney lost. In the NRP group the single 
pancreas loss was due to early graft thrombosis; in the stan-
dard DCD group the graft that was lost had undergone a par-

tially successful portal vein thrombectomy early post trans-
plant but eventually failed at 140 days. 

Discussion: The NRP DCD SPK group involved the youngest 
donors and recipients, with more recipients pre-dialysis at the 
time of transplant. In spite of that these initial data show no 
benefit of NRP for patients undergoing SPK transplantation.  
The results from DCD SPK transplants are similar to DBD 
SPK transplants. 

PO18.3 

Cold in situ perfusion and preservation prior to pan-
creas and liver procurement: time for a unified ap-
proach 

A. Hameed1,2,3, H. Pleass2,3,4, W. Hawthorne1,2,3  

1Centre for Transplant and Renal Research, Westmead Insti-
tute for Medical Research, Sydney, Australia. 2Department of 
Surgery, Westmead Hospital, Sydney, Australia. 3Sydney 
Medical School, University of Sydney, Sydney, Australia. 
4Department of Surgery, Royal Prince Alfred Hospital, Sydney, 
Australia. 

Aims: Cold in situ perfusion is pivotal to abdominal organ pro-
curement and preservation. There is currently no uniformity in 
practice or guidelines regarding this process for pancreas and 
liver procurement. We therefore aimed to identify the ideal in 
situ perfusion route(s), volume and preservation solution(s) for 
pancreas and liver procurement. 

Methods: A systematic review and meta-analysis was per-
formed, utilising the Embase, Medline and Cochrane data-
bases. Short and longer-term transplantation outcomes were 
separately analyzed for the pancreas and liver using semi-
quantitative methods and/or meta-analyses. Comparator 
groups included: dual versus aortic-only perfusion, University 
of Wisconsin (UW) compared to histidine-tryptophan-
ketoglutarate (HTK) and/or Celsior perfusion/preservation so-
lutions, and venous versus arterio-venous hepatic back-table 
flushing. Meta-analyses were conducted for immediate graft 
outcomes, including initial graft function and thromboses, 
whilst semi-quantitative methods were used for parameters 
that could not be meta-analysed, including graft survival. 

Results: Forty-one articles were included (959 pancreas and 
3,358 liver transplants). HTK compared to UW aortic-only pan-
creas perfusion resulted in a higher peak lipase (standardized 
mean difference 0.47, 95% confidence interval [CI] 0.23-0.71, p 
< 0.001) and graft pancreatitis rate (risk ratio 2.16, 95% CI 
1.29-3.60, p = 0.003). Hospital length-of-stay was shorter in 
pancreas grafts preserved with UW compared to HTK and ap-
proached statistical significance (mean difference 2.91, 95% CI 
-0.04-5.87, p = 0.053). UW compared to Celsior pancreatic per-
fusion could not be meta-analysed with respect to short-term 
graft outcomes, although there appeared to be no clear differ-
ences between either perfusion solution in the included studies. 
Median one-year pancreas graft survivals were 90%, 81% and 
95.9% in the UW, HTK and Celsior groups, respectively. Initial 
graft function, thrombotic graft loss rates, biliary complications 
and one-year survival in hepatic allografts were no different for 
livers perfused/preserved with UW, HTK or Celsior. Hepatic 
aortic-only compared to dual perfusion provides advantages in 
terms of time and cost savings with no detriment to graft out-
comes. 
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Conclusions: Short-term whole-organ pancreas graft out-
comes are better when UW is utilized compared to HTK, whilst 
HTK may also impact graft survival. However, there is no sig-
nificant difference between UW, HTK or Celsior for liver perfu-
sion and preservation. Aortic-only perfusion with UW provides 
a more universally applicable technique for multi-organ pro-
curement.  

PO18.4 

Adenosine and oxygen combination: beneficial for pan-
creas preservation and favorable for islet transplanta-
tion 

E. Maillard1, A. Schasckow1, C. Peronet1, W. Bietiger1, A. Lan-
glois1, S. Dal1, N. Jeandidier2, M. Pinget1, S. Sigrisit1  
1Centre Europeen d’Etude du Diabète, DIATHEC EA 7294, 
Universite de Strasbourg, Strasbourg, France. 2Department of 
Endocrinology, Diabetes, Metabolic Diseases, Hôpitaux Uni-
versitaires de Strasbourg, Strasbourg, France. 

Aim of Study: Islet isolation yields and islet quality could 
benefit from a decrease of ischemic injuries during the cold 
preservation of pancreases. Ischemia occurring at retrieval 
triggers numerous deleterious effects such as hypoxia, deple-
tion in ATP and activation of oxidative stress leading to a mas-
sive loss of functional islet mass. In order to preserve islet 
within the pancreas before isolation and transplantation, the 
present study aims to reduce the impact of ischemia on the 
pancreatic tissue by providing the tissue with oxygen and 
adenosine at the moment of pancreas retrieval, and look at the 
impact post transplantation. 

Methods: This study was performed on a rat model. In order 
to get a baseline of the studied markers, a non-ischemic tissue 
was obtained by snap-freezing pancreases retrieved from a 
heart beating donor. For the ischemic groups, perfusion solu-
tions (10mL) were injected in the pancreases via the main duct. 
The pancreases were then retrieved and maintained 1 h at 4°C 
which was followed by pancreases biopsies and islet isolations. 
Perfusion solution used was Hank’s Balanced salt solution 
(HBSS) with collagenase (10mg/mL) in control group, it was 
supplemented with 5mM adenosine and saturated in oxygen at 
450mmHg PO2 in the ADE/O2 group. Proteins extracted from 
pancreas biopsies were analysed: oxidative stress (catalase, 
superoxide dismutase, glutathione peroxidase (Gpx)), hypoxia 
(HIF-1α translocation and lactate production). Post isolation, 
islets were counted, proteins extracted and caspase 3 activation 
measured. Isolated islets were than transplanted under the 
kidney capsule. The metabolic follow up was performed during 
2 months and it consisted in the measure of glycaemia, c-
peptidemia, weight and intraperitoneal glucose tolerance test 
(IPGTT) once a week. Results are expressed as the mean of at 
least 6 independent experiments for the in vitro data and 4 for 
the in vivo data, ±SEM and were analysed using Kruskal-
Wallis or Wilcoxon statistical test.    

Results: ADE/O2 perfusion solution restored ATP levels 
(1.98±0.09mM, p=0.03, n=6) at the same level of non-ischemic 
pancreas (2.21±0.12mM, p=0.0012) in comparison with control 
(1.61±0.1mM). ADE/O2 solution also decreased oxidative stress 
in the tissue by the activation of antioxidant defences (SOD 
and CAT) as compared to control (1.86±1.0 vs 0.79±0.5 % CAT 
activity, p=0.005 and 92±4 vs 79±9 % SOD activity, p=0.05). 
Islet isolation yields increased significantly when pancreases 
were perfused with ADE/O2 solution (1128±184 islets) as com-

pared to control (571±69 islets; p=0.0004), which went along 
with a decrease in caspase 3 activation (0.3±0.08 pg/mg protein 
vs. control 4.22±1.46pg/mg protein; p=0.005). In vivo data 
showed a reversion of diabetes with a decrease of glycaemia 
and an increase in C-peptide levels after transplantation in all 
groups. A better regulation of glycaemia was observed with is-
lets isolated from pancreas perfused with ADE/O2 solution dur-
ing IPGGT (n=4, p<0.05). 

Conclusions: To conclude, the supply of the perfusion solution 
with oxygen and adenosine impact significantly the quality of 
the pancreas which permits to reduce islet stress and improve 
islet isolation yield and the transplantation outcome. Clinical 
transposition of this technic can be easily done and could im-
prove human islet transplantation outcomes. 

PO18.5 

Ischemia-reperfusion preconditioning of the pancreas 
for better islet isolation outcomes 

F. Lemaire1, M. Ferreau1, W. Bietiger1, C. Peronet1, A. Lan-
glois1, C. Mura1, N. Jeandidier1,2, M. Pinget1,2, S. Sigrist1, E. 
Maillard1  

1UMR DIATHEC, EA7294, Centre Européen d’Etude du 
Diabète, Université de Strasbourg Strasbourg, France. 
2Department of endocrinology, diabetes, metabolic diseases, 
Hopitaux Universitaires de Strabsourg, Strasbourg, France. 

Background: Marginal pancreases with long ischemia time 
could implement the supply in organs for islet transplantation. 
To preserve islet in this kind of pancreas the strategy of remote 
ischemia/reperfusion preconditioning could be used. Remote 
preconditioning consists in the induction of ischemia and reper-
fusion episodes to another organ, which enhances the release of 
protective factor in the general circulation has been shown to 
have beneficial effect on the heart or the brain. Therefore, the 
aim of this work is to precondition the pancreas by muscle 
ischemia in order to preserve pancreases with long cold ische-
mia time (18h) using islet transplantation as a proof of concept 
of the efficacy of the preconditioning methods studied. 

Methods: On the right inferior limb of Wistar rat (150-200g), a 
tourniquet was placed. Different times of ischemia were tested: 
45 min, 1h, 1h30. Rat pancreases were stored in cold Univer-
sity of Wisconsin (UW) preservation solution for long cold 
ischemia times (18 hours). Pancreases biopsies were taken be-
fore performing islet isolation and ATP, lactate content was 
analyzed and TUNEL staining performed. Islet number and 
function were assessed straight after isolation. 

Results: Despite no incidence of the different ischemia time on 
the lactate or ATP levels in the pancreatic tissue, TUNEL 
staining was less important in all conditions than in control. 
Regarding, islet isolation outcomes, 1h30 of ischemia pre-
conditioning induced an increase in islet yield (406±50 
IEQ/pancreas, p=0.069) as compared to control (257±57 
IEQ/pancreas), with the rescue of large islets. Glucose stimu-
lated-insulin secretion was improved by a 1h30 ischemia pre-
conditioning (5,36 ± 2,11 µg/mL) as compared to control (2,05 ± 
1,23 µg/mL). 

Conclusions: Our preliminary results indicate that pre-
conditioning of the pancreas could improve islet yields and islet 
functionality, and decrease apoptosis level. Pancreas pre-
conditioning induced protection, but islet survival is depending 
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on the type of ischemia-reperfusion cycle applied to the pan-
creas. In the aim of protecting pancreas and islets during a 
long time of cold ischemia, the duration and the number of cy-
cles of ischemia-reperfusion need to be refined. 

PO18.6 

Effect of a novel marine oxygen carrier for preservation 
of the pancreas during ischemia-reperfusion process 

F. Lemaire1, W. Bietiger1, C. Peronet1, A. Langlois1, C. Mura1, 
N. Jeandidier1,2, V. Polard3, F. Zal3, M. Pinget1, S. Sigrist1  
1UMR DIATHEC, EA 7294, Centre Européen d'Etude du 
Diabète, Strasbourg, France. 2Department of endocrinology, 
diabetes, metabolic diseases, Hopitaux Universitaires de Stras-
bourg, Strasbourg, France. 3HEMARINA SA, Aéropole centre, 
Biotechnopole, Morlaix, France. 

Background: Ischemia impairs organ quality in a time de-
pendent manner because of a lack of oxygen supply triggering 
oxidative stress. Pancreatic islets are highly sensitive to reac-
tive oxygen species produced during ischemia which lead to 
high rate of islet loss. Consequently, cold ischemia time has 
been negatively correlated with poor islet isolation yielding. 
Therefore, oxygen supply is mandatory to improve pancreas 
quality and increasing the islet isolation outcomes. An interest-
ing candidate, a novel marine oxygen carrier HEMO2life

® 
showed improvement in kidney preservation and transplanta-
tion outcome. Specificities of this oxygen carrier consist in its 
ability to link up to 156 molecules of oxygen when saturated 
and its antioxidant capacity. The use of HEMO2life

® to improve 
pancreas quality during ischemia could be highly beneficial for 
islet isolation outcome and islet survival. The aim of this work 
was to test two concentrations of HEMO2life

® (0.5 and 
2.5mg/mL) on rat pancreas preservation during a short (1h) 
and long (18h) cold ischemia time (CIT). 

Methods: Rat pancreases were perfused at retrieval with 
10mL HBSS supplemented with 0.5 mg/mL HEMO2life

® and 
10mg/mL collagenase and kept 1h at 4°C before isolation or 
perfused with 2 mL of UW supplemented with HEMO2life

® 
(0.5mg/mL and 2.5 mg/mL) and kept 18h at 4°C. Protein ex-
traction from pancreas was performed just prior islet isolation. 
Hypoxia markers such as lactate levels and HIF1α expression 
in pancreatic tissue were analyzed. Straight after isolation, 
islet number and function were determined using dithizone 
staining and glucose stimulation insulin secretion assay and 
was expressed in IEQ/pancreas and stimulation index respec-
tively. 

Results: After 1h of CIT, preservation of the pancreas using 
0.5 mg/mL HEMO2life

® increased significantly islet isolation 
yield (1354 ± 179 IEQ/pancreas) as compared to control (609 ± 
93 IEQ/pancreas, n=6, p=0.04). Levels of lactate (13.5±3.9 
nmol/mg vs. 19.1±2.6 nmol/mg total protein, n=5, p=0.08) and 
HIF-1α (0.40±0.07 vs. 0.70±0.15 protein expression/actin) were 
decreased when HEMO2life

® was used to preserved pancre-
ases.  After 18h of cold ischemia with HEMO2life

®, at the same 
concentration,no impact was observed on islet isolation yield-
ing. Increasing concentration up to 2.5 mg/mL tended to show 
an improvement in islet isolation yield by 30% (410±162 vs. 
259±95 IEQ/pancreas, n=5, ns). Hypoxia markers were not im-
pacted by HEMO2life

® after 18h of cold ischemia. Stimulation 
index of freshly isolated islets was higher in islets from pan-
creas preserved with HEMO2life

® (SI 3.7±1.2) than in islets 
from non treated pancreases (1.9±1.0). 

Conclusions: The present work showed the ability of 
HEMO2life

® to decrease ischemia impact on islet isolation yield-
ing. The decrease of hypoxia markersafter 1h ischemia showed 
a delay in the apparition of damages related to ischemia by im-
proving oxygen availability and permit the preservation of the 
tissue over longer period of ischemia time. 

PO18.7 

Careful selection of donation after cardiac death (DCD) 
pancreas donors contributes to positive long-term out-
comes  

S. Shahrestani1, P. Robertson2, C. Jameson3, L. Yuen4, V. Lam4, 
B. Ryan4, R. Allen4, H. Pleass1,4, W. Hawthorne4,5  

1Westmead Clinical School, Sydney Medical School, Sydney, 
Australia. 2Renal and Pancreas Transplant Unit, Westmead 
Hospital, Westmead, Australia. 3Westmead Specialist Centre, 
Westmead Private Hospital, Westmead, Australia. 
4Department of Surgery, Westmead Hospital, Westmead, Aus-
tralia. 5Centre for Transplant and Renal Research, The West-
mead Institute, Westmead, Australia. 

Aim: Utilisation of DCD pancreas donation has been limited 
due to concern regarding warm ischemic injury leading to poor 
outcomes. The aims of the present work were to review our ex-
perience with donation after cardiac death pancreas donors to 
assess relevant contributing factors to success and potential for 
expansion. 

Methods: We reviewed all recipients of pancreas grafts in our 
centre to identify those who had received grafts from donation 
after cardiac death donors. We then examined recipient and 
graft outcomes to ascertain success rates. 

Results: We identified seven patients who had received pan-
creas grafts from donation after cardiac death donors between 
2007 and 2015. All patients had received grafts in tandem with 
kidney transplantation, as part of simultaneous pancreas-
kidney transplants. Donor factors were carefully selected with 
short warm ischemic times, limited cold ischemic times (CIT), 
low BMI and low age ranges. All donors were local, either from 
NSW or the nearby state of Victoria. Warm ischemic time was 
restricted to a mean of 17.4min (range 11-27min). CIT was lim-
ited with a mean of 11 hours and 58 minutes (range 7hrs 
25min-19hrs 10min), with only one patient having a CIT 
greater than 13 hours. Donors tended to be in the younger age 
range of (mean=18.1) with low BMI (mean=23.9). Six out of 
seven donors did not experience hypotension, and none had 
hypertension. All recipients are insulin independent with good 
long-term graft function. 

Conclusions: Despite concerns regarding the potential for 
ischemic injury using DCD successful graft outcomes using 
pancreata from DCD donors is possible with careful selection. 
Minimisation of the risk of ischemic injury is paramount to the 
success of DCD pancreas grafts and involves selection of 
younger donors from less distant hospitals to ensure reduction 
of cold ischemic times. 
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toring 2 

PO19.1 

Post-transplant Lymphoproliferative Disorder: Risk 
Analysis for Pancreas Transplant Patients 

E. Minja1, T. Dunn1, A. Matas1, T. Pruett1, R. Kandaswamy1, S. 
Chinnakotla1, W. Payne1, E. Finger1  
1Transplant Surgery Department, University of Minnesota, 
Minneapolis, USA 

Aim of Study: Transplant (txp) patients have an increased 
risk for developing post-transplant lymphoproliferative disor-
der (PTLD). Our goal is determine the incidence and risk fac-
tors for PTLD in pancreas txp patients. 

Methods: We conducted retrospective review of pancreas tpxs 
[pancreas txp alone (PTA), simultaneous pancreas–kidney txp 
(SPK), pancreas after kidney txp (PAK), pancreas with kidney 
txp from living donor (PwK)] performed between 7/25/1978 and 
12/17/2015. Data was analyzed for type/order of pancreas txp, 
incidence/time to PTLD diagnosis, EBV status, role of rejection, 
immunosuppression (IS) agents/eras and allograft/patient sur-
vival using bivariate (BV) and multivariate analysis (MV). 

Of the 2228 pancreas txps performed between 7/25/1978 and 
12/17/2015, there were 804 PAK (36%), 771 (35%) SPK, 605 
(27%) PTA and 48 (2%) PwK. Overall incidence of PTLD was 
104 (4.7%). 87 patients (3.9%) with primary txps developed 
PTLD. Median time to developing PTLD was 7.2 years (range 
0.03 – 23.1). The incidence of PTLD was initially at a rate of 
~1% incidence/6 months up to year 3, then attained a steady 
rate of 0.53 cases/100 patient-years) (Fig 1). 

Results: Risk factors’ analysis was conducted using a cohort of 
1337 patients, for transplants performed in eras 4-6. BV analy-
sis demonstrated SPK (p=0.042) conferred an increased PTLD 
risk but re-transplantation was not a risk (p=0.715)(Fig 2). Re-
cipient EBV- status (p<0.001) conferred increased risk for de-
veloping PTLD, with a 5-year risk for PTLD of 8.1% (EBV-) vs 
1.4% (EBV+) (Fig 3). MV analysis showed recipient EBV- 
status had a four-fold increased risk of developing PTLD (HR 
4.061, CI 1.826-9.031, p=0.001) and donor EBV serostatus was 
not a significant risk factor (p=0.735). BV analysis showed 
acute rejection < 1 yr (p=0.072) or at any time (p=0.120) to not 
be factors for PTLD development, however, MV analysis 
showed that history of pancreas rejection increased PTLD risk 
2.6-fold (HR 2.668, CI 1.289- 5.552, p=0.008). IS agents used 
(Alemtuzumab [p=0.484], Thymoglobulin [p=0.989], Basilixi-
mab [p=0.928]), Steroids [p=0.658], Tacrolimus [p=0.721]) 
showed no PTLD risk. In BV analysis, development of PTLD 
did not impact patient survival (p=0.797), but it was associated 
with improved pancreas graft survival in both BV (p=0.007) 
and MV analysis (HR 0.538, CI 0.303 - 0.955, p=0.034). Txp did 
not affect survival (Fig 4). 33 (3.9%) txp patients died from 
PTLD. Pancreas txp order, age, gender and type of pancreas 
drainage were not risks factors for developing PTLD (p>0.2). 

Conclusions: Receiving an SPK, recipient EBV- status and 
history of pancreas rejection are risk factors for developing 
PTLD. Interestingly, PTLD did not impact patient survival but 
patients who developed PTLD had better graft survival. Fur-
ther review of PTLD pathology and treatment modalities would 
be beneficial in further characterizing this patient population. 

 

 

PO19.2 

Histological aspects of native kidney diseases after Islet 
Tranplant Alone and Pancreas Transplant Alone 

P. Maffi1, G. Dell’Antonio2, V. Paloschi1, R. Caldara1, M. Bisso-
lati3, G. Slaviero4, L. Piemonti5, C. Socci3, A. Secchi1  

1Internal Medicine and Transplant Unit, Scientific Institute 
Ospedale San Raffaele, Milan, Italy. 2Pathology , Scientific In-
stitute Ospedale San Raffaele, Milan, Italy. 3Surgery Trans-
plant Unit, Scientific Institute Ospedale San Raffaele, Milan, 
Italy. 4Nephrology Unit, Scientific Institute Ospedale San Raf-
faele, Milan, Italy. 5Beta Cell Biology Unit, Diabetes Research 
Institute, Milan, Italy. 

Immunosuppressive therapy is expected to cause nephrotoxic-
ity. It has been observed that glomerular filtration rate (GFR) 
decreased during follow-up after islet transplantation alone 
(ITA), while proteinuria seems to improve after Pancreas 
Transplant Alone (PTA). 

Aim of Study: The aim was to evaluate the histological as-
pects of native kidney after ITA/PTA, in order to distinguish 
diabetes nephropathy from immunosuppressive drugs nephro-
toxicity. 

Patients and Methods:  67 ITA and 40 PTA were included. 
Estimated Creatinine clearance (Cockcroft-Gault; eCrcl 
mL/min) and  blood pressure were routinely evaluated during 
the whole follow-up (minimum 36, maximum 156 months). The 
decrease in eCrcl associated with the new diagnosis of hyper-
tension, that needed treatment, were considered criteria for 
histological evaluation of native kidney. 6/67 (8.9%) ITA and 
6/40 (15%) PTA met these criteria they were included in this 
study and underwent percutaneous kidney biopsy.  

Chronic immunosuppressive therapy: ITA:4 cases tac-
rolimus (FK506) with sirolimus, 1 case sirolimus and azathio-
prine, 1 case ciclosporine and micofenolate mofetile (MMF). 
PTA : all cases   FK506 and   MMF. All patients considered in 
the study had full function of the graft and were insulin inde-
pendent. Pre transplant eCrcl was 96+24 mL/min in ITA 
(range 50-120) e 87+33 mL/min in PTA (range 41-132); after 12 
and  24 months respectively eCrcl was 71+16 (range 52-93) and 
65+20 (range 43-84) in ITA, 54+22 (range 32-89) and 47+23 
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(range 34-75) in PTA. All patients started ACE inhibitors ther-
apy to control hypertension; in 2 cases other 2  drugs were 
added (beta blocking + Ca antagonist).  

Biopsies Results: In ITA 4 cases demonstrated hypertensive 
lesions (arteriolar hyalinosis), 1 case associated with advanced 
glomerular sclerosis (ischemia), 1 case associated with diabetic 
nephropathy (Kimmestiel Wilson); 1 case had mild hyalinosis 
and tubular atrophy (mild diabetic nephropathy and FK506 
injury); 1  case aspecific mild nodular arteriolar hyalinosis and 
tubular injury. In PTA 4 cases demonstrated typical diabetic 
nephropathy (Kimmestiel Wilson); 1 case initial diabetic neph-
ropathy associated with FK506 injury; 1 case chronic and ad-
vanced FK506 injury (striped fibrosis, tubular atrophy and 
isometric vacuolization of tubules).   Since the time of biopsy, 
eCrcl and hypertension were reassessed.   The 4 ITA patients 
on FK506 and sirolimus withdrawn FK506, which was re-
placed with MMF; eCrcl and hypertension in 2 cases improved 
(46-60, 62-77; anti-hypertensive therapy was stopped), in 1 
cases stabilized (55), in 1 case get worse (54-48, anti-
hypertensive therapy was enforced). Patient on sirolimus and 
azathioprine and on cyclosporine and MMF, did not change 
 immunosuppression; eCrcl stayed stable. 5 PTA patients did 
not withdraw FK506: 1 patient with diabetic nephropathy and 
the patient with advanced FK506 injury developed end stage 
renal disease, both started dialysis (1 underwent successful 
kidney transplant); 3 patients had progressive mild eCrcl de-
cline (73-52); whereas patient with diabetic nephropathy who 
withdrawn FK506, replaced with sirolimus, had improvement 
in eCrCl (34-51). 

Conclusions: Kidney function should be a key point in the pre 
transplant islet and pancreas alone patients screening . In this 
study the use of FK506 is clearly related with native kidney 
function deterioration in type 1 diabetic patients independently 
from metabolic control achieved after successful transplant. 

PO19.3 

Value of protocol duodenal biopsies following whole or-
gan pancreas transplantation 

J. Brockmann1, A. Butt2, H. Al Hussain3, D. Broering1  

1Organ Transplant Center, KFSH&RC, Riyadh, Kingdom of 
Saudi Arabia. 2Gastroenterology, KFSH&RC, Riyadh, Kingdom 
of Saudi Arabia. 3Pathology, Laboratory Medicne, KFSH&RC, 
Riyad, Kingdom of Saudi Arabia. 

Aim of Study: Present evidence for duodenal graft safety 
feasability and value of duodenal garft biopsies for rejection 
monitoring of whole pancreas grafts. 

Introduction: Post-transplant pancreas graft monitoring is 
not yet an established routine. Additionally, no markers exist 
indicating rejection as in other solid organ transplants. Once 
hyperglycemia reoccurs due to rejection it is usually too late 
rescuing the graft. 

Methods: With the re-implementation of pancreas transplan-
tation at KFSH&RC protocol biopsies were performed (on day 
14, 30, 90, 180, 360) in a total of 18 patients qualifying for long 
term follow-up. The technique of duodeno-duodenostomy for 
exocrine graft drainage allows to obtain biopsies endoscopically 
using standard upper gastroscopy under conscious sedation.  In 
the first case the anastomosis was noted to be tight and located 

distal portion of the native duodenum resulting in difficult ac-
cess.  

Results: After modifying operative technique, the anastomosis 
located more proximally and with a wider orifice, easier access 
to the transplanted duodenum was obtained decreasing proce-
dure time to less than 15 minutes. A total of 68 biopsy proce-
dures were performed in 15 (10 PAK and 5 SPK) recipients 
with no procedure related complication. Endoscopy revealed 2 
cases of partial portal vein thrombosis and adequate treatment 
was initiated sucessfully. Only one (20%) SPK recipient out of 5 
showed a rejection at one year after transplant, but 8 PAK out 
of 13 recipients (62%) showed rejection as early as 14 days 
post-transplant. All rejections were treated successfully, but 
despite state of the art treatment 2 grafts suffered multiple 
rejection episodes and were lost at 6 and 15 months post-
transplant. Additionally, partial graft portal vein thrombosis 
and their treatment was identified in 2 cases by endoscopy as 
well. 

Conclusions: Protocol biopsies are safe and can identify pan-
creas rejections early so that appropriate treatment can be ini-
tiated. Adding protocol biopsies to whole organ pancreas trans-
plant follow-up improves outcome especially for recipients at 
high risk for rejection. 

PO19.4 

The utility of superb microvascular imaging for moni-
toring venous blood flow in pancreas transplantation 

K. Tokodai, S. Miyagi, K. Maida, K. Shimizu, K. Miyazawa, 
W. Nakanishi, Y. Hara, C. Nakanisi, T. Kamei, M. Unno  

1Division of Digestive Surgery, Tohoku, University, Japan 

Aim of Study: Splenic vein thrombosis is a major complication 
after pancreas transplantation. Since the delay of detecting 
thrombosis result in graft failure, the monitoring of blood flow 
is strongly encouraged. Periodic evaluation with color Doppler 
ultrasonography is mostly performed for monitoring blood flow 
of pancreas graft. However, conventional color Doppler imaging 
has a limited ability to visualize low-velocity blood flow. Superb 
microvascular imaging (SMI) is a novel ultrasound Doppler 
technique, which is especially sensitive to detect low-velocity 
blood flow. Herein, we describe the utility of SMI for monitor-
ing splenic venous blood flow after pancreas transplantation. 

Methods: Ultrasonographic evaluation was performed every 4-
6 hours until 2 weeks after pancreas transplantation. SMI was 
used when venous blood flow was not clearly shown by conven-
tional color Doppler imaging. 

Results: Splenic venous blood flow was partially undetectable 
by conventional color Doppler imaging, especially at the parts 
where splenic vein was shown horizontally. However, SMI was 
able to clearly describe venous blood flow at any point even 
where splenic vein was shown horizontally and the blood flow 
was not detected by conventional color Doppler imaging. 

Conclusions: SMI was able to visualize low-velocity splenic 
venous blood flow which was not detected by conventional color 
Doppler imaging, suggesting that SMI is a useful tool for moni-
toring venous blood flow without using enhanced contrast 
agent after pancreas transplantation. 
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PO19.5 

Contrast enhanced ultrasound of the pancreas graft 

M. Bialobrzecka1, L. Berger2, A. Wunsch3, P. Kühn4, P. 
Schenker5, T. Klein6, A. D'Ambrosio7, R. Viebahn8  

1Surgery, University Clinic, Bochum, Germany;2Surgery, Uni-
versity Clinic, Bochum, Germany;3Surgery, University Clinic, 
Bochum, Germany;4Surgery, University Clinic, Göttingen, 
Germany;5Surgery, University Clinic, Bochum, Ger-
many;6Nephrology, University Clinic, Herne, Germany;7I De-
partment of Public health, University of Turin, Turin, It-
aly;8Surgery, University Clinic, Bochum, Germany 

Background: Pancreas transplantation is being performed 
mostly in patients with impaired kidney function.  Frequent 
complications after this major surgery require an imaging 
method that is safe for the kidney function. A contrast en-
hanced ultrasound of the pancreas graft (CEUS) can be easily 
performed at the patient´s bed repeatedly without affecting the 
kidney function. 

Methods: A total of 95 B-mode, duplex and CEUS exams were 
performed using 1 mL SonoVue(Bracco) on a Siemens Acuson 
S2000 and Logiq S7 ultrasound machine. These were evaluated 
in 34 pancreas transplant recipients with normal pancreas 
transplants, grafts with non-function, grafts undergoing or  
after successful treatment of the rejection and have been com-
pared with other methods (MR, CT, biopsy). Finally the results 
were evaluated with the software package Vuebox (Bracco). 3 
values were evaluated: Imax (max. intensity), Tpeak (time to 
peak) and rise time. For each patient we calculated a baseline 
from values taken when rejection was not present, then for 
each pathologic examination we calculated the ratio with the 
baseline. We used linear regression models to analyze the im-
pact of rejection and rejection therapy on ratios to the baseline. 

Results: In 91 out of 95 examinations the grafts were success-
fully visualised. Organs during the rejection showed significant 
changes of the perfusion which was reflected in a lower maxi-
mum intensity gain, longer time to peak and longer rise time 
during CEUS. In patients undergoing a rejection we noted a 
decrease of the ratio of -11.7% (CI 95%: [-17.5%, -6.13%], p < 
0.001 ***) for Imax, an increase of 16.8% (CI 95%: [1.92%, 
31.8%], p: 0.031 *) for Tpeak and 21.4% (CI 95%: [0%, 42.7%], 
p: 0.051) for the rise time. By incorporating the effect of ther-
apy, we noted that the ratio adjusted to the baseline of IMax 
actually decreased by -13.8% (CI 95%: [0%, 42.7%], p: 0.051), 
while the therapy in rejecting patients increased it by 10.6% 

(CI 95%: [-7.33%, 29.2%], p: 0.269). Similarly, after adjusting 
for therapy, transplant rejection caused a Tpeak increase of 
21.7% (CI 95%: [6.26%, 37.8%], p: 0.008 **) and a rise time in-
crease of 31.8% (CI 95%: [9.47%, 55.2%], p: 0.008 **).  Use of 
the rejection therapy decreased Tpeak and rise time respec-
tively by -36.1% (CI 95%: [-90.5%, 15.2%], p: 0.197 **) and   -
52.8% (CI 95%: [-113%, 4.74%], p: 0.099 **). In one case CEUS 
enabled a diagnosis of the total thrombosis of the graft. 

Discussion: CEUS allows to display the capillary perfusion of 
the tissue. Oedema of the pancreas graft during rejection can 
impair capillary perfusion, which could be reflected in the 
amount of contrast detected and the dynamics of the influx of 
the contrast agent. 

Conclusions: It is possible to visualise the graft using CEUS. 
The method can lead to an earlier diagnosis of  rejection and 
help to indicate an eventual biopsy. The main advantage of this 
method is the visualisation of the perfusion without any influ-
ence on the kidney function. 
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Parallel Oral Session 20: Immunobiology and Immuno-
suppression 2 

PO20.1 

Regulatory T cell viability in 3D printed structures 

J. Kim1, K. Kang2, K. Sivanathan2, D. Rojas-Canales2,3, C. 
Hope4, Z. Yue5, X. Liu5, C. Drogemuller2,3, G. Wallace5, R. Car-
roll2,3, S. Barry6, P. Coates2,3  
1School of Biological Sciences, Faculty of Sciences, University of 
Adelaide, Adelaide, Australia. 2School of Medicine, Faculty of 
Health and Medical Sciences, University of Adelaide, Adelaide, 
Australia. 3Central Northern Adelaide Renal and Transplanta-
tion Service, Royal Adelaide Hospital, Adelaide, Australia. 
4University Department of Paediatrics, University of Adelaide, 
Adelaide, Australia. 5ARC Centre of Excellence for Electroma-
terials Science, Intelligent Polymer Research Institute, Univer-
sity of Wollongong, Wollongong, Australia. 6Molecular Immu-
nology, Robinson Research Institute, Adelaide, Australia. 

3D bioprinting is an innovative technology that allows for the 
rapid and precise fabrication of complex 3D architectures with 
spatial orientation of cells within the biomaterial. 3D bioprint-
ing of regulatory T cells (Tregs) with islets has the potential to 
provide solutions for current obstacles in islet transplantation 
associated with immunosuppression. 

Aim of Study: To assess the effect of bioprinting on the viabil-
ity of T cells. 

Methods: CD4+ T cells were purified from human peripheral 
blood mononuclear cells (PBMC) by negative selection. FACS-
sorted CD4+ CD45RA+ T cells were induced to a regulatory T 
cell (iTreg) phenotype by culture in the presence of IL-2 
(500U/mL), TGF-β (5ng/mL), all trans retinoic acid (ATRA; 
10nM/mL) and rapamycin (2nm/mL), then expanded via anti-
CD3/28 beads (cell to bead ratio of 1:1) over the course of 14 
days. Generation of iTregs was confirmed via flow cytometric 
analysis of the surface markers CD4 and CD25, and the intra-
cellular marker Foxp3. These cells were ‘bioprinted’ in a 30µL-
60µL bulk structure at 2x106 cells/mL using an alginate-gelatin 
(2% and 3.5% w/v) hydrogel cross-linked with CaCl<sub>2 
</sub>(2% w/v). Cell viability was visualized 24-hours post-
encapsulation by fluorescein-diacetate (FDA) and propidium 
iodide (PI) staining. Moreover, cells were recovered by dissolv-
ing the hydrogel with sodium citrate solution (55mM with 0.9% 
w/v NaCl) for 10 minutes, and their viability quantified in 
comparison to a non-printed control and sodium citrate only 
control (non-printed treated with sodium citrate for 10 min-
utes) by flow cytometry. In iTreg experiments, exogenous IL-2 
(500U/mL) was used to supplement the media. 

Results: Fluorescein-diacetate/propidium iodide double stain-
ing revealed no clear variance in PI (dead cell) count between 
both bioprinted CD4+ T cells and iTregs and their respective 
controls. Subsequent flow cytometric analysis of hydrogel-
recovered cells quantified a reduction in viability given encap-
sulation: the survival of CD4+ T cells decreased to 77% (SD=5.2, 
n=3) from 93% (SD=1.1, p=0.03, n=3) viability of non-printed 
control and 90% (SD=1.9, n=2) of sodium citrate only. More-
over, in the presence of IL-2, iTregs recovered from alginate-
gelatin beads were 84% (SD=6.9, n=3) viable, which was not 
statistically different to the non-printed control (90%, SD=6.8, 
n=3) and the sodium citrate only control (90%, SD=5.6, n=3). 
However, in the absence of exogenous IL-2, the viability of 

iTregs reduced by 14-34% upon gel recovery (p=0.0156 and 
0.0041, n=2). 

Conclusions: Firstly, our data suggests CD4+ T cells and 
iTregs can safely be incorporated into bioprinting ink with a 
minimal effect on viability. Secondly, we demonstrate that ex-
ogenous IL-2 has a positive impact on the survival of bio-
printed iTregs. In addition this study serves as proof of princi-
ple for the capacity of immune cells to survive within hydrogel 
structures. Further investigation is warranted to evaluate any 
effect that size and volume of the bulk structures, and encapsu-
lation period, may have on the observed viability. 

PO20.2 

Immunosuppressive Ability of Pancreas Derived Mesen-
chymal Stem Cells 

M. Kanak1, F. Kunnathodi2, M. Lawrence2, M. Levy1,3, B. Na-
ziruddin4  

1Department of Surgery, Transplant Division, Richmond, USA. 
2Islet Cell Transplant Lab, Baylor Research Institute, Dallas, 
USA. 3Hume-Lee Transplant Center, Virginia Commonwealth 
University Health System, Richmond, USA. 4Simmons Trans-
plant Institute, Baylor Scott and White Health, Dallas, USA. 

Background: The steroid-free protocol introduced by the Ed-
monton group rendered islet transplantation as a potential 
therapy to cure Type-1 Diabetes. However, achievement of 
long-term islet function remains a major challenge. Immuno-
suppression after islet transplantation contributes to chronic 
graft failure. Therefore, islet transplantation requires alterna-
tive approaches to improve immunosuppression. We hypothe-
sized that remnant tissue after islet isolation could be used to 
recover MSCs. The purpose of this study is to determine if pan-
creas/islet-derived MSCs have the capacity to be used as im-
munosuppression during islet transplantation. 

Methods: Pancreatic tissue from COBE bag remnants was 
cultured in RPMI medium and plastic-adherent cells were iso-
lated and identified as MSCs by morphology, surface marker 
expression and differentiation potential. MSCs (2x10^5 cells) 
were cultured in 24 well plate overnight. Human T cells were 
stained with CFSE, stimulated with CD3/CD28 beads and cul-
tured with or without MSCs for 5 days. Cells were co-cultured 
in direct contact or separated by a transwell membrane. T 
Cells were then separated from beads and analyzed by flow 
cytometry for proliferation. 

Results: The culture of islet isolation remnant tissue resulted 
in plastic-adherent cells of fibroblast-like morphology after 3 
passages. Flow cytometry showed homogeneous expression of 
CD90, CD73, CD29, CD105, and negative expression of CD14, 
CD34, and CD45 as classically characterized. MSCs also 
showed strong differentiation properties when cultured with 
adipogenic, chondrogenic and osteogenic differentiation media. 
Co-culture of pancreas-derived MSCs and human T cells stimu-
lated with CD3/CD28 beads resulted in suppression of T cell 
proliferation in vitro. Cell-cell contact of MSCs with activated T 
cells was required for effective suppression of T cell prolifera-
tion [Figure 1]. 

Conclusions: Pancreas-derived MSCs significantly inhibited T 
cell proliferation demonstrating immunosuppressive proper-
ties. Cell-to-cell contact is required, ruling out immunosup-
pression by secretagogues. Co-transplantation models should 
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be further studied to assess the true potential of an MSC-
derived immunosuppressive strategy in allogeneic islet cell 
transplants. 

 

 

PO20.3 

Investigating the immunogenicity of autologous iPSC-
derived pancreatic beta cells into humanized NSG mice 

S. Sackett, M. Brown, D. Tremmel, Y. Zhou, D. Roenneburg, 
M. Ignatowski, V. Jain, A. Rodriguez, W. Burlingham, J. 
Odorico  

1Department of Surgery, University of Wisconsin-Madison, 
Madison, USA 

Background: Induced pluripotent stem cells (iPSCs), cells re-
programmed with defined factors to a pluripotent embryonic 
stem cell (ESC)-like state from somatic cells, hold great thera-
peutic promise for patients. As a potential renewable source of 
autologous cells for individual patients, scientists have as-
sumed these cells would not be rejected upon transplantation 
to their syngeneic hosts. Recent evidence suggests that even 
syngeneic mouse iPSCs may elicit immune responses and may 
be susceptible to rejection. Consequently, human iPSC-derived 
pancreatic tissue grafts are a suitable test graft to address the 
question of whether iPSC-derived grafts will be truly autolo-
gous or would be rejected by a syngeneic human immune sys-
tem.The goal of this study is to elucidate the immune response 
evoked upon engraftment of autologous hiPSC-derived islet-
like clusters (PILCs) into humanized NOD.PrkdcscidIl2Rgnull 
(NSG) mice. We hypothesize that mice harboring a human 
immune system will accept the autologous hiPSC-derived cell 
grafts, while the allogeneic, non-self-derived cells will be re-
jected. 

Methods: NSG mice were pre-conditioned with sub-lethal lev-
els of radiation followed by introduction of the human immune 
system (HuNSG) via transplantation of human fetal thymus 
into the kidney capsule, followed by intravenous injection of 
autologous fetal liver hematopoietic stem cells (1.5x105 CD34+ 
cells). HiPSCs were generated via nucleofection with pluripo-
tency-inducing episomal vectors to deliver transcription factors 
to human fetal cells (CD34+, thymocytes) for transplant into 
HuNSG harboring either autologous or allogeneic immune sys-
tems. Once derived and characterized (teratoma, IHC, FACS) 
the hiPSCs were differentiated into pancreatic progenitor cells 
and PILCs per our differentiation protocol, and transplanted 
under the contralateral kidney capsule of humanized mice. 
Human fetal pancreata (HFP) from autologous and allogeneic 
donor tissues were transplanted into the humanized mice as 

controls. Grafts were harvested at experimental endpoints and 
processed for histology. 

Results: Animals are evaluated for T and B cell engraftment 
by FACS for prior to transplant at 12 weeks and were used as 
recipients if there was > 25% human CD45+ cells in the pe-
ripheral blood. The engraftment levels by iterative evaluations 
of the mice were performed and were found to have stable en-
graftment levels. HiPSCs demonstrated loss of the transgene 
expression as confirmed by PCR after 8 passages. Characteri-
zation of the iPSCs via IHC and FACS confirmed expression of 
pluripotency markers (i.e. SSEA4, Oct4), demonstration of 
normal karyotyping and the presence of all germ layers were 
found in teratoma assays. We found significant T cell infiltra-
tion into allogeneic HFP and PILC transplants which corre-
lated with failure of maturation in HFP grafts as evidenced by 
the absence of mature islet tissue and loss of insulin staining. 
In contrast, syngeneic grafts did not show hCD3+ T cell infil-
tration in the graft and HFP contained numerous islets with 
insulin staining at 4, 8 and 18 weeks post-transplant. 

Conclusions: This study clarifies the adaptive immune re-
sponses to human iPSC-derived cells using pancreatic beta cell 
grafts in an established humanized mouse model, providing 
vital information before clinical translation. We have demon-
strated that mice with a functional human immune system are 
able to mount an allogeneic immune response to hPSC-derived 
allografts and allogeneic tissues. 

PO20.4 

Dendritic cells targeting in human and non-human pri-
mates with DC-SIGN functionalised porous silicon 
nanoparticles 

S. Stead1, S. Kireta2, S. McInnes3, P. Rose1, S. Jesudason1,2, S. 
Grey4, D. Rojas-Canales2, R. Carroll1,2, N. Voelcker3, P. Coates1,2  

1Medicine, University of Adelaide, Adelaide, Austra-
lia;2CNARTS, Royal Adelaide Hospital, Adelaide, Austra-
lia;3ARC Centre of Excellence in Convergent Bio-Nano Science 
and Technology, University of South Australia, Adelaide, Aus-
tralia;4Transplantation Immunology, Garvan Institute of Medi-
cal Research, Sydney, Australia 

Porous silicon (pSi) nanoparticles, modified to specifically tar-
get DC, provide a novel platform to carry and deliver immuno-
suppressive drugs. 

Aim of Study: To conjugate DC-SIGN antibodies (DC specific) 
to rapamycin loaded pSi-nanoparticles and target DC to induce 
immune regulation. 

Methods: pSi-nanoparticles were functionalised with DC-
SIGN mAb (DC-SIGN-pSi) and co-cultured with either human 
monocyte-derived DC or whole blood, particle uptake was as-
sessed after 24h by flow cytometry. Rapamycin-pSi treated DC 
were used as allogeneic stimulators in MLRs to assess their 
stimulatory capacity. In vivo DC targeting was determined by 
I.V. injection of common marmosets (Callithrix jacchus) with 
targeting (DC-SIGN-pSi) or non-targeting (Isotype-pSi) func-
tionalised, fluorescent pSi-nanoparticles (20mg/kg). After 24h, 
marmosets (n=5) were imaged to assess particle distribution, 
whilst flow cytometry was used to determine peripheral blood 
and splenocytes cellular uptake.  



 

210  IPITA Congress 2017 Abstracts The Review of DIABETIC STUDIES 

 

  Rev Diabet Stud 

Results: DC-SIGN functionalised nanoparticles showed in-
creased uptake by DC in a time- and dose-dependent manner, 
in vitro. Rapamycin loaded nanoparticles inhibited DC markers 
CD40, CD80, CD86, CD83 and MHC II expression. Treated DC 
significantly inhibited allogeneic T-cell proliferation by 50% 
compared to mature DC (n=3, p<0.01). Nanoparticles tracked 
to the liver and kidneys, with a large proportion detected in the 
lung of some animals. Flow cytometric analysis showed that 
splenic and peripheral blood marmoset myeloid DC were posi-
tive for nanoparticles.  

Conclusions: Rapamycin loaded nanoparticles functionalised 
with DC-SIGN mAb have enriched targeting to DCs in vitro, 
providing a potential novel immunosuppressive therapy for 
islet transplantation. In vivo we are the first to show the track-
ing of DC-SIGN-NP in a non-human primate model as a unique 
way to target DCs in situ.  

PO20.5 

Prevention of diabetes in NOD mice by graft (TX) of G3C 
MAb releasing hybridoma cells within ultrapure algi-
nate-based microcapsules (AGmc) 

P. Montanucci1, G. Nocentini1, L. Cari1, G. Basta1, E. Ricci1, M. 
Petrillo1, J. Shimizu2, T. Pescara1, C. Riccardi1, R. Calafiore1  
1Medicine, University of Perugia, Perugia, Italy. 2Center for 
Innovation in Immunoregulative Technology and Therapeutics, 
Kyoto University, Kyoto, Japan. 

Aim of Study: We aimed to determine if TX of hybridoma cells 
releasing G3C, a rat anti-mouse GITR MAb, incorporated 
within specially formulated AGmc would prevent the onset of 
autoimmune diabetes in NOD mice. 

Materials and Methods: So far of 15 NOD mice, at 12 wk of 
age, belonging to the same colony, were divided into two ex-
perimental groups: (1), n=7 were grafted with G3C secreting 
cells entrapped in AGmc; (2) n=8, were grafted with empty 
AGmc and served for controls. All experimental animals were 
monitored, as far as not fasting blood glucose (nFBG) and body 
weight, on a weekly basis, and IPGTT when appropriate were 
concerned. The following morphological and immune molecular 
tests have been scheduled: immunocytochemical analysis for 
insulin, glucagon, CD3, CD11, CD20, immunophenotyping of T 
cells from thymus, spleen and lymphonodes, ELISA for plas-
matic G3C levels, upon the onset of diabetes. 

Results: Control animals progressively developed severe hy-
perglycemia, starting from week 13 to week 23, with 4/8 failing 
at 77 days of TX. At the same time (77 d of TX), only 1/7 encap-
sulated G3C grafted NODs died in hypoglycemia at 70 d of TX, 
the remaining animals still being euglycemic, at 161 d of 
TX, and scheduled for IPGTT next week. From these prelimi-
nary data, we can draw that G3C in AGmg significantly pro-
longed diabetes-free survival of NOD mice, as compared to 
empty AGmc receiving controls. Immunologic evaluations are 
ongoing on the sacrificed NODs. 

Discussion and Conclusions: Previous experiments per-
formed by us demonstrated that graft of hybridoma cells re-
leasing G3C within AGmc promotes expansion of some GITR-
expressing Treg subsets in spleen and lymph nodes of healthy 
mice. In particular, in the spleen of treated mice the percent-
age of CD4+FoxP3+GITRbright Tregs increased 1.5 folds as 
compared to untreated mice, that of CD4+CD25-GITRint/high 

(GITRsp) Tregs increased 1.7 folds, that of 
CD8+CD25+GITRlowFoxP3+ Tregs increased 2.2 folds and 
that of CD8+CD25-GITRintFoxP3+ Tregs increased 3 folds, 3 
weeks after graft. Published data suggest that GITRsp Tregs 
are antigen-specific Tregs derived in the periphery from acti-
vated effector CD4+ T cells. 

We hypothesize that the relevant increase of diabetes-free sur-
vival time in G3C-treated NOD mice is due to the expansion of 
islet Bcell-specific Tregs promoted by G3C MAb and antigenic 
stimulation during the development of autoimmune reaction 
leading to diabetes. 

In conclusion, GITR triggering appears to be an intriguing ap-
proach to expand Tregs and inhibit activation of effector T cells 
and development of autoimmune diseases such as diabetes in 
NOD mice. 

PO20.6 

The effect of Etanercept concentration on human islet 
integrity 

H. Brandhorst1, S. Acreman1, A. Abraham1, P. Johnson1, D. 
Brandhorst1  

1Nuffield Department of Surgical Sciences, University of Ox-
ford, Oxford, UK 

Aim of Study: Tacrolimus and Etanercept are pharmaceutical 
agents that are both widely used to prevent allogeneic islet 
graft loss. While islet-toxic effects have been described for Tac-
rolimus in different species, very little is known about any det-
rimental effects of Etanercept on islets. The aim of this pilot 
study was to define the toxic range of Etanercept (n=8) concen-
trations with respect to human islet integrity. 

Methods: Human islets were isolated using standard tech-
niques from donor pancreases retrieved after appropriate con-
sent and ethical approval. Isolated islets were cultured for 4 – 
5 days at 37ºC in culture medium supplemented with Etaner-
cept in a range of 2.5 – 40 µg/mL. These concentrations were 
chosen to represent potential in vivo levels within the portal 
vein. After culture, yield of islet equivalents (IEQ), islet frag-
mentation index (islet particle number/IEQ), islet purity, vi-
ability (FDA-PI) and glucose-stimulated insulin release (2 vs. 
20 mmol/L) was assessed and normalised to islets pre-culture. 

Results: The dose-dependent effect of Etanercept on incubated 
islets followed an asymmetric distribution. With respect to islet 
yield (72±9%) and islet viability (91±4%), the maximum recov-
ery was observed at 5 µg/mL Etanercept. Vice versa, significant 
loss of islet yield was observed when Etanercept concentration 
was ≥10 µg/mL (55±7%, P<0.05 vs. pre-culture). Islet fragmen-
tation was markedly increased when Etanercept concentration 
exceeded 10 µg/mL (154±34%, P<0.01) and was associated with 
a significant reduction of islet viability (81±4%, P<0.05). The 
accumulation of cell debris at concentrations ≥20 µg/mL re-
sulted in a significant reduction of islet purity after culture 
(85±3%, P<0.05). Etanercept-treated islets demonstrated an 
adequate glucose-stimulated insulin response when cultured at 
concentrations ≤10 µg/mL. The maximum glucose stimulation 
index was noted at 2.5 µg/mL (1.8±0.1) and was higher com-
pared to sham-treatment (1.5±0.1). Considering the survival of 
viable cells only, islet overall survival was highest at 5 µg/mL 
(66±9%). 
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Conclusions: While the concencentration of Etanercept, that 
seems to be most suitable for maintaining islet morphological 
and functional integrity, is 5 µg/mL, detrimental effects occur 
at concentrations ≥10 µg/mL. Moreover, multi-fold higher lev-
els can be expected within the portal vein. Recently, it was 
shown that the route of administration (subcutan or intrave-
nous) may be decisive for the islet-protective effect of Etaner-
cept. Our data suggest that the tight range between benefit 
and toxicity of Etanercept should be considered for dosage and 
administration of this anti-inflammatory drug. 

PO20.7 

Immunosuppression Using NFκB Inhibitor Withaferin A 

M. Kanak1, M. Lawrence2, M. Levy1,3, B. Naziruddin4  

1Department of Surgery, Transplant Division, Virginia Com-
monwealth University, Richmond, USA. 2Islet Cell Transplant 
Lab, Baylor Research Institute, Dallas, USA. 3Hume-Lee 
Transplant Center, Virginia Commonwealth University Health 
System, Richmond, USA. 4Simmons Transplant Institute, 
Baylor Scott and White Health, Dallas, USA. 

Aim of Study: The development of steroid-free protocol by the 
Edmonton group revived islet transplant as a potential therapy 
to cure type-1 Diabetes. However, long-term dysfunction in is-
let transplantation is a major challenge that needs to be ad-
dressed. Recent immunosuppression protocols are toxic to the 
beta cells resulting in chronic graft failure. There is an unmet 
need for a more suitable immunosuppressive regimen that 
maintains long term beta cell function. Withaferin A (WA) is a 
plant-derived molecule which has been used as an anti-
inflammatory molecule because of its ability to block Nuclear 
Factor Kappa B (NFκB) pathway. Since, immune cell activa-
tion is regulated by NFAT, AP-1 and NFκB, we hypothesized 
that WA can be used to suppress this activation. The purpose 
of this study is to demonstrate the immunosuppressive ability 
of WA in vitro. 

Methods: Human and mouse islets were cultured with or 
without WA at various concentrations and viability was meas-
ured to demonstrate safety. Splenocytes were extracted from 
C57BL/6 mice and stained with 10uM CFSE for 10 mins. 
Stained cells were stimulated with equal numbers of 
CD3/CD28 beads in the presence or absence of 1ug/mL WA and 
cultured for 5 days. T cell proliferation and surface marker 
analysis for CD4, CD8 and CD25 was determined using flow 
cytometric analysis. Experiments were also repeated using 
mouse T cells and human T cells purified from PBMCs. 

 

Results: There was no significant change in the viability of 
islets up to a concentration of 1ug/ml WA. Flow cytometric 
analysis revealed that the proliferation of T cells was signifi-
cantly inhibited by WA in mouse splenocytes, purified T cells 
and human T cells [Figure 1]. Further analysis of markers re-
vealed significant reduction in CD4 and CD8 T cell numbers 
but the percentage was unaffected. 

Conclusions: A low dose of WA showed no toxic effect on Is-
lets. T cell activation was significantly inhibited by WA. The 
use of WA with no beta cell toxicity has the potential to become 
a favorable immunosuppressive agent for islet transplantation. 

 

3. Posters 
 
Clinical Islet Allotransplantation  

P1 

Islets Allotransplantation into gastric submucosa in 
case of portal hypertension - 3 years observation 

M. Wszola1,2, A. Berman1,2, L. Gorski1, A. Ostaszewska1, J. Goz-
dowska3, J. Trzebicki4, M. Serwanska-Swietek1, K. Bednarska2, 
M. Krajewska5, A. Lipinska6  

1Department of General and Transplantation Surgery, Warsaw 
Medical University, Warsaw, Poland. 2Foundation for Research 
and Science Development, Foundation for Research and Sci-
ence Development, Otwock, Poland. 3Department of Nephrol-
ogy and Transplantation, Warsaw Medical University, War-
saw, Poland. 4Department of Anaesthesiology and Intensive 
Care, Warsaw Medical University, Warsaw, Poland. 
5Department of Immunology and Internal Diseases, Warsaw 
Medical University, Warsaw, Poland. 6Department of Cardiol-
ogy, Warsaw Medical University, Warsaw, Poland. 

Islets transplantation is an established method of treatment 
diabetic complications such as brittle diabetes with hypogly-
caemia unawareness.  Standard implantation site is through 
portal vein into liver. In case of liver diseases or portal hyper-
tension it is recommended to find another extra-hepatic site. 
There have been attempts to perform clinical transplantation 
into muscles and into gastric submucosa. Experience of our 
centre with previous autotransplantation into gastric submu-
cosa lead us to conviction that gastric submucosa might be an 
alternative site in case of contraindications to transplantation 
into liver.  

Aim of Study: The aim of this study is to show results of al-
lotransplantation into gastric submucosa in case of hyperten-
sion during the procedure of infusion into portal vein.  

Patient and Methods: 36-year old woman with complicated 
diabetes (nephropathy grade V, blindness, hypoglycaemia un-
awareness) for over 30 years has been qualified to simultane-
ous islets kidney transplantation. Patient underwent unsuc-
cessful pancreas and kidney transplantation 2 years earlier in 
other transplantation centre. Both organs have been explanted 
10 days after transplantation due to sever fungal infection. 
Prior to our procedure, due to atherosclerosis only one site was 
still reliable for organ implantation. Patient’s daily insulin re-
quirement was 60 IU/day, which was 1,15 U/kg of body 
weight/day. HBA1C was 7,4 mg/dl fasting and stimulated c-
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peptide was 0.01 ng/ml.  Patient has received an offer for si-
multaneous islets and kidney transplantation. On 7th Decem-
ber 2013 first kidney and then islets from the same donor were 
transplanted. Only 124 000 of IEQ have been isolated (2400 
IEQ/kg of body weight). Islets were suspended in 300 ml of 
ringer solution with albumin antibiotics and heparin.  

Results: After 100 of infusion into portal vein pressure rose 
from 5 mmHg to 23 mmHg. Infusion was stopped. Pressure did 
not drop down after 30 min. The decision was made to trans-
plant rest of the islets (200 ml) into gastric wall.  There has 
been no complication observed after procedure. Serum 
creatinine 10 days after was 1.6 mg/dl and 36 months after 
transplantation is 1.5 mg/dl. Patient’s fasting c-peptide in 
1,3,6,12,18,36 months post transplantation was respectively 
1,7; 0,65; 0,55; 0,69; 0,68; 0,2 ng/ml, respectively. Her HBA1C 
3,6,12,18,36 months post transplantation was 5,2; 6,4; 4,7; 
5,2;5,9 mg/dl, respectively. Her insulin requirement dropped 
down post transplantation to 15 U/day and 18 month post 
transplantation was 20 U/day and three years post transplan-
tation is 27 U/day.  

Conclusion: Allotransplantation of islets into gastric wall is a 
safe and effective alternative in case of contraindication in 
transplantation into portal vein.  

P2 

GCSF in Allogeneic Clinical Islet Transplantation is not 
Associated with Improved Long Term Graft Survival 

A. Lam1,2, S. Imes2, A. Malcolm2, A. Shapiro2,3, P. Senior1,2  

1Department of Medicine, University of Alberta, Edmonton, 
Canada. 2Clinical Islet Transplant Program, University of Al-
berta, Edmonton, Canada. 3Department of Surgery, University 
of Alberta, Edmonton, Canada. 

Aim of Study: Granulocyte colony stimulating factor (GCSF) 
is routinely used to treat neutropenia in clinical islet trans-
plant (CIT) recipients. Recent recognition of GCSF as a regula-
tor of T cell responses has led to interest in the potential of 
GCSF to improve β-cell survival. Indeed, retrospective studies 
in CIT suggest improved islet graft survival in subjects receiv-
ing GCSF and exenatide . Additionally, the combination of 
anti-thymocyte globulin (ATG), a potent lymphodepleting (LD) 
agent, and GCSF has preserved β-cell function in new onset 
type 1 diabetes (T1D). 

Methods: This study was performed to determine the effect of 
GCSF alone on islet graft survival and whether this effect is 
influenced by the use of LD agents for induction. We retrospec-
tively analyzed data from 164 patients with T1D who under-
went CIT at our institution between 1999 and 2015. Immuno-
suppression induction included LD agent (ATG or alemtuzu-
mab, n=84) or non-LD agent (daclizumab, n=80).  

Results: Graft survival (C-peptide > 0.1 nmol/L) from first CIT 
was 6.6 + 0.4 years (mean + standard error). 47 patients were 
treated for neutropenia with GCSF for a median total dose of 
900 mcg (300-9600 mcg). GCSF treatment did not significantly 
affect graft survival (hazard ratio (HR) 0.70; 95% confidence 
interval (CI) 0.28-1.73, p=0.41). Furthermore, graft survival 
was not different with GCSF treatment when an LD agent (HR 
0.98, 95% confidence interval (CI) 0.23-4.10, p=0.97) or a non-
LD agent (HR 0.61, 95% CI 0.18-2.10, p=0.44) was used for in-
duction. 

Conclusions: The data presented here represents the largest 
reported cohort of CIT patient who have received GCSF and 
our retrospective analysis shows that GCSF treatment alone 
(without exenatide) is not associated with improved long term 
graft survival. Our results do not preclude further prospective 
studies of GCSF in CIT, but suggest that patient selection, tim-
ing and dose of GCSF be carefully considered in the study de-
sign. 

P3 

Do islet transplant recipients with the absence of hypo-
glycaemia unawareness, have a higher rate of marriage 
breakdown than the general population? 

T. Radford1,2, T. Coates1,2,3  

1Renal and Transplantation Service, Royal Adelaide Hospital, 
Adelaide, Australia. 2Australian Islet Consortium, Australian 
Islet Consortium, Australia, Australia. 3Department of Medi-
cine, University of Adelaide, Adelaide, Australia. 

Aim of Study: It has been observed in the small population of 
allo-islet recipients with in our transplant centre that one third 
of them have had marriage breakdown ending in separation. 
Each marriage ended within a year of the final transplant. 
Each recipient had asked their spouse to leave. 

Patients in our clinical program receive up to three islet infu-
sions. The aim of stabilising blood glucose levels with or with-
out insulin independence determines the success of the trans-
plant. 

Methods: Each of those who ended their marriage had been 
diagnosed with type 1 diabetes during childhood or adoles-
cence. They had spent between 25 and 45 years with the dis-
ease. Each regained hypoglycaemia awareness which was alle-
viated after transplant. Two patients reached insulin inde-
pendence and all had stable blood glucose levels. All returned 
to activities they previously couldn’t sustain due to hypogly-
caemia unawareness - driving, working and travel. Comparison 
of quality of life surveys before and after transplant show a 
marked increase in quality of life, reduced fear of hypoglycae-
mia and reduced feeling of being a burden to others. Simple 
trips to the shop or walking the dog alone were previously un-
safe. Recipients reported wanting to take part in activities 
alone. Post transplant stable blood glucose levels and hypogly-
caemia awareness helped recipients with such activities. Each 
islet recipient had a spouse who was their primary carer and 
who had previously detected and treated their hypoglycaemia. 
Each recipient reported dramatic changes in relationship dy-
namics. With their newfound blood glucose stability, these re-
cipients confided via quality of life survey they were feeling 
smothered by their partners and became less tolerant of them.  

Results: One third of islet recipients felt they no longer wished 
to remain in the relationship. One of the recipients has now 
reverted back to severe hypoglycaemia 4 years after graft fail-
ure and withdrawal of immunosuppression. This recipient now 
has a live in partner/carer to detect and treat their hypogly-
caemia. 

Many studies have outlined health related quality of life after 
islet transplantation or psychometric studies generally based 
around the effects of chronic disease or about the procedure 
itself.  Diabetes specific questions relate to the burden of dis-
ease, perception of health, physical health, emotional and so-
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cial functioning and chronic fatigue or pain. No questions di-
rectly relate to marriage or relationship change and the possi-
ble changes in relationship dynamics after transplant. 

Conclusions: While the number of islet recipients in our pro-
gram who divorce is comparable to the national average, it is of 
interest that the separations all took place only after the re-
cipient was no longer depended on their spouse for manage-
ment and emergency treatment of hypoglycaemia.  

Surveys need to include specific questions about relationships. 
Formal questioning of patients about their relationship before 
and after transplant will encroach on a delicate area. The idea 
that newfound independence from hypoglycaemia may result in 
marriage breakdown requires further study. 

P4 

Single Center Experience Using Alemtuzumab as an In-
duction Agent for Allogeneic Islet Transplantation in 
Non-uremic Type 1 Diabetic Patients 

O. Agbo1, P. Al-Saden1, X. Zhang1, M. Burnette2,3, L. Zhang2,3, P. 
Liu2,3, S. Lescano1, X. Luo1,2,3  
1Comprehensive Transplant Center, Northwestern University 
Feinberg School of Medicine, Chicago, U.S.A. 2Division of Ne-
phrology and Hypertension, Northwestern University Feinberg 
School of Medicine, Chicago, U.S.A. 3Center for Kidney Re-
search and Therapeutics, Northwestern University Feinberg 
School of Medicine, Chicago, U.S.A. 

Background: Alemtuzumab as an induction agent for solid 
organ transplantation has gained considerable interest in the 
transplant community, particularly in high-risk recipients and 
in settings of calcineurin inhibitor minimization.  Its usage as 
an induction agent for islet transplantation has not been well 
studied. 

Methods: A single center allogeneic islet transplant study pro-
tocol was designed.  A single dose of alemtuzumab 30mg (ob-
tained through the Sanofi Campath Distribution Program) is 
given on the day of transplant as the induction therapy, fol-
lowed by a steroid-free maintenance immunosuppression regi-
men consisting of tacrolimus and mycophenolate 
(NCT01897688, IND#14955). 

Results: A total of 12 type 1 diabetic patients with severe hy-
poglycemia have been screened eligible and enrolled.  Six pa-
tients have completed pre-transplant evaluation and are listed 
active in the UNOS system.  Two patients have been trans-
planted, each with a single islet infusion so far.  Both patients 
tolerated alemtuzumab infusion, although one patient devel-
oped a mild episode of hives which was successfully treated 
with intravenous anti-histamine.  The first patient (79kg, pre-
transplant insulin requirement 65 U/day) received 8,204 
IEQ/kg intra-portally.   On post-transplant day 37, patient be-
came insulin free.  The second patient (62.5kg, pre-transplant 
insulin requirement 50 U/day) received 5,818 IEQ/kg intra-
portally.  On post-transplant day 25, patient became insulin 
free.  Both patients subsequently returned to insulin require-
ment on post-transplant day 105 and day 50 respectively, and 
both are currently listed and waiting for a second islet infu-
sion.  During the most recent follow-up, their HgbA1C level 
was 7.0 and 5.3 respectively, and both were free of hypoglyce-
mic episodes.  During the follow up period up to the submission 
of this abstract, neither patient has experienced cytopenias or 

opportunistic infections following receiving alemtuzumab infu-
sions.  Furthermore, neither patient has developed anti-donor 
alloantibodies. 

Conclusions: Alemtuzumab induction is easy to administer 
and well-tolerated by recipients receiving allogeneic islet 
transplantation.  Although further studies with more patients 
and longer follow-up are undoubtedly necessary, our data sup-
ports the notion that alemtuzumab induction is safe and con-
ductive for a steroid-free maintenance immunosuppression 
regimen for allogeneic islet transplantation.    

P5 

Amyloid Formation by Alginate-Encapsulated Islet Cells 
in a Type 1 Diabetes Patient and in Laboratory Models 

F. Van Hulle1, G. Stangé1, K. Suenens1, S. Devos1, I. De Mes-
maeker1, T. Robert1, Z. Ling1,2, D. Jacobs-Tulleneers2, G. 
Westermark3, D. Pipeleers1,2  

1Diabetes Pathology and Therapy (DIAB), Free University 
Brussels (VUB), Brussels, Belgium. 2University Hospital Brus-
sels (UZB), Brussels, Belgium. 3Department of Medical Cell 
Biology, Uppsala University, Uppsala, Sweden. 

Aim of Study: Alginate encapsulation is since long proposed 
as protection for islet cell grafts against immune reactivity. 
This effect has been demonstrated in animal recipients of mi-
cro-encapsulated allo- and xenogeneic implants in the perito-
neal cavity, in several studies associated with correction of dia-
betes. Implementation in type1 diabetes patients has so far 
remained unsuccessful in achieving implants with metaboli-
cally relevant function, even under immune suppression.  

Results: This was also the outcome for a pilot case at our cen-
ter, in whom, at post transplant-month 3, most capsules were 
found to have clustered, without viable cells inside. However, a 
small fraction floated as single capsules containing living cell 
aggregates that exhibited insulin secretory responses to glu-
cose during perifusion; these single capsules also contained 
dead cells and amyloid, the latter being absent in the clusters.  

In a parallel study in NOD/scid recipients of an intraperitoneal 
implant, the same graft led to mainly single floating capsules 
that maintained living endocrine cells at post transplant -
months 3 and 6, however with an increasing amount of amyloid 
as well as dead cells.  

In subsequent cultures over three weeks, amyloid formation 
was found to occur in some alginate-encapsulated human islet 
cell aggregates; this was not the case when the preparation had 
been exposed to cytotoxins during the first day. 

Conclusions: It is concluded that alginate-encapsulated hu-
man beta cells can survive in the peritoneal cavity but lead to 
amyloid formation as well as to increasing numbers of dead 
cells with time. Formation of amyloid can be seen as marker for 
a preceding phase with living beta cells as it also remains to be 
considered as risk factor for their continued survival.  
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P6 

Long cold ischemic time increases contamination rates 
in pancreases retrieved for clinical islet cell transplan-
tation 

S. Shahrestani1, N. Goire1, L. Williams2, Y. Chew2, S. Davies2, 
P. Robertson3, P. O'Connell2, H. Pleass1,4, W. Hawthorne2,4  

1Westmead Clinical School, Sydney Medical School, Sydney, 
Australia. 2Centre for Transplant and Renal Research, The 
Westmead Institute, Westmead, Australia. 3Renal and Pan-
creas Transplant Unit, Westmead Hospital, Westmead, Austra-
lia. 4Department of Surgery, Westmead Hospital, Westmead, 
Australia. 

Aim: To review the contamination rates of organ preservation 
transport fluid, identify factors that potentially cause contami-
nation and assess the efficacy of decontamination in pancreata 
retrieved for clinical islet cell transplantation. 

Methods: We reviewed the bacterial culture results from or-
gan preservation transport fluid of pancreata for islet cell isola-
tion at our institution, since 1997. We compared culture rates 
in BACTEC culture to a standard culture, where both cultures 
were taken, to compare sensitivity. We also evaluated donor 
factors such as age, BMI, cold ischemic time and shipping do-
nor pancreata interstate as well as decontamination proce-
dures to assess their impact on the rates of positive culture. 

Results: 247 samples were reviewed of which 234 had microbi-
ological cultures of transport fluid (N=170 in standard culture 
only and N=74 both BACTEC and standard culture). Of the 
standard culture, overall positive cultures were detected in 
39.3% (N=92/234) of which 62% (N=57) consisted of skin flora, 
38% (N=35) consisted of enteric flora 9.8% (N=9) was respira-
tory/oral flora and 6.5% (N=6) environmental flora. In the 74 
pancreata that had both BACTEC and standard cultures, we 
found BACTEC was significantly more sensitive at detecting 
contamination (90.5%, N=61) over that seen in standard cul-
ture (8.1%, N=6), X2(3, N=74)=61, p<0.001. We found that cold 
ischemic time significantly impacted on contamination rates 
X2(3, N=141)=9.80, p=0.02, with rates increasing over time 
(200-299min=41.9%, 300-399min=30%, 400-499min=55.3% and 
500-599min=66.7%). Further, we assessed the impact of decon-
tamination procedures and found that in 66 pancreata that 
were decontaminated, rates of positive culture dropped from 
90.9% (N=60/66) to 10.6% (N=7/66). 

Conclusions: BACTEC culture is a significantly more sensi-
tive culture method and should be used in the routine monitor-
ing of bacterial contamination of pancreata retrieved for islet 
cell isolation. While longer cold ischemic time increases rates of 
contamination, decontamination procedures clearly play a sig-
nificant role in reducing contaminants and should be used rou-
tinely before processing pancreata. 

P7 

Recurrence of autoimmunity is a common late compli-
cation of islet transplantation  

T. Kay1, N. Rogers2, P. Colman3, P. Coates4, P. O'Connell3  

1Immunology and Diabetes, St Vincent's Institute, Fitzroy, 
Australia. 2Centre for Transplant and Renal Research, West-
mead Millennium Institute, Westmead, Australia. 3Dept of En-

docrinology and Diabetes, Royal Melbourne Hospital, Parkville, 
Australia. 4Centre for Clinical and Experimental Transplanta-
tion, Royal Adelaide Hospital, Adelaide, Australia. 

Any form of beta-cell replacement or regeneration for type 1 
diabetes (T1D) is likely to be associated with recurrent auto-
immunity because immune memory persists. This was shown 
in the three identical twin segmental pancreas grafts carried 
out in Minneapolis in the 1980’s who all developed recurrent 
diabetes 6-12 weeks after transplantation without immuno-
suppression. Thus, treatment paradigms for T1D with re-
placement of insulin secretory capacity require effective treat-
ment of autoimmunity. 

Aim: To review islet autoantibody recurrence after islet trans-
plantation in 21 patients as a maker of reactivation of autoim-
munity. The transplants were carried out in non-uraemic pa-
tients for severe hypoglycaemia with ATG, mycophenolate, tac-
rolimus immunosuppression with the tacrolimus changing to 
sirolimus in some patients after 6 months. 

Results: 57% of the patients had islet autoantibodies at the 
time of transplantation with GAD antibodies (GADA) being 
most common and insulin antibodies (IAA) being of uncertain 
significance because of insulin therapy. In the follow up period 
8/21 (38%) of patients had changes in their autoantibodies with 
either conversion to seropositive having been seronegative (4) 
or significant increase in antibody level >2-fold (4).  Change in 
autoantibody status occurred at a mean of 28 months post 
transplant (range 4-36 months). GADA were the most com-
monly observed new specificity and new or increased IAA were 
not seen. Attribution of decline in graft function to autoimmu-
nity was less clear with most patients having other factors ad-
ditionally and some having no associated loss of function. How-
ever, patients with long standing insulin independence >5 
years did not show recurrence of autoimmunity although the 
numbers were small. 

Conclusions: In summary, increases in islet autoantibodies 
are common after islet transplantation. The definition of recur-
rence or reactivation is problematic for many reasons including 
the lack of access to biopsy material at the time of conversion. 
Patients with changed autoantibody status have reactivated 
their autoimmunity but it is less clear what is happening 
within the graft. Immunosuppression clearly delays and at-
tenuates autoimmunity (compared with transplants without 
immunosuppression) and lack of HLA matching may also con-
tribute to this. For this reason autoantibody changes appear 
years after transplant at a time when immunosuppression is 
generally less as is intensity of surveillance. With improved 
rates of graft survival being seen and many patients having 
graft survival after 5 years autoantibody increases may be seen 
in more patients and may contribute to decline in graft func-
tion years after transplantation.  

P8 

Introducing Virtual Clinics as follow up for islet trans-
plant recipients in the Scottish Islet Transplant Pro-
gramme 

K. Duncan, D. Anderson, J. Barclay, C. Ibbotson, L. Grant, A. 
Sutherland, S. Forbes, J. Casey  
1Transplant Unit, Royal Infirmary of Edinburgh, Edinburgh, 
UK. 2Department of Diabetes, Royal Infirmary of Edinburgh, 
Edinburgh, UK. 3Department of Diabetes, Royal Infirmary of 
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Edinburgh, Edinburgh, UK. 4Transplant Unit, Royal Infirmary 
of Edinburgh, Edinburgh, UK. 5Centre For Health Science, 
NHS Highland Diabetes Centre, Inverness, UK. 6Transplant 
Unit, Royal Infirmary of Edinburgh, Edinburgh, UK. 
7Transplant Unit, Royal Infirmary of Edinburgh, Edinburgh, 
UK. 8Transplant Unit, Royal Infirmary of Edinburgh, Edin-
burgh, UK. 

Aims: To pilot the introduction of virtual clinics to improve 
equity of access to the Scottish Islet Transplant Programme 
and improve follow up care of these patients. 

Introduction: The Scottish Islet Transplant Programme was 
established in 2009 and our first islet cell transplant was per-
formed in February 2011. 70 transplants have been carried out 
in 39 recipients and referral rates for islet cell transplant in-
crease year on year. In financial year 2015-16 we assessed 32 
new patients for islet transplant and carried out 19 trans-
plants. Referrals come from all over Scotland and Northern 
Ireland with a combined total geographical area of nearly 
100,000km2. The geography of this broad referral area makes 
it difficult for patients to have equity of access to the service. 
The nature of this specialist service in Scotland means that 
assessment and follow up care is central to Edinburgh. We 
found that patients from outlying referral centres where they 
had to use more than two modes of transport to attend a single 
clinic appointment found it costly, time consuming and many 
decided not to proceed. We decided to establish other means of 
assessing and intensely reviewing patients post transplant al-
lowing equitable access to the service and importantly ease the 
pressure on our clinics. 

Methods and Results: We used the diabetes centre at Raig-
more Hospital (NHS Highland) to pilot virtual clinics. Raig-
more was chosen because the geography of NHS Highland is 
vast and they already had a robust clinical information tech-
nology infrastructure in place. We established a management 
protocol for the remote follow up of patients and they only at-
tend Edinburgh for mixed meal tolerance testing at defined 
intervals. The patients have their transplant bloods taken the 
week prior to the virtual clinic and any data from pumps or 
glucometers are transferred electronically to Edinburgh in 
preparation for the appointment. We used a hub and spoke sys-
tem for patients as far north as Wick where travel to the refer-
ring centre is still 2.5 hours (5.5hours to Edinburgh). This in-
volves the team in Raigmore dialling into the virtual clinic at 
the same time as the patient from their local district hospital 
(Caithness General). Organisation and flexibility with the local 
centre is paramount. Five patients from this health board have 
been followed up, three post transplant, one listed for trans-
plant and one first assessment. Since October 2016 we have 
saved 15 clinic appointments. One of the post transplant pa-
tients has to fly to Edinburgh from Wick for appointments, 
each flight costing on average £300 including taxi journeys. In 
addition to these costs the patient has to stay in a hotel for two 
nights due to conflicting clinic/flight times. We have saved 
NHS Highland in excess of £2000 in travel costswith this pa-
tient alone.No adverse events relating to virtual clinic follow 
up have occurred. Patients and clinicians from NHS Highland 
are very happy with our pilot scheme and are in no doubt they 
wish this to continue. 

Conclusions: This pilot study has demonstrated that virtual 
clinics are feasible, safe and cost effective for islet transplant 
recipients. They can be used to improve access to this specialist 
national service within Scotland and Northern Ireland and al-

low equitable access for all patients. We are currently sourcing 
suitable video conferencing equipment to allow virtual clinics 
to take place within our current outpatient clinic and we are 
considering a home dial in for patients where technology allows 
and travel is limited. 

P9 

Contributing factors and impact of microbial contami-
nation in human islet isolation and transplantation 

R. Meier1, D. Andrey1, C. van Delden1, S. Demuylder-
Mischler1, P. Benhamou2, A. Wojtusciszyn3, N. Pernin1, Y. Mul-
ler1, D. Bosco1, T. Berney1  

1Cell Isolation and Transplantation Center, Geneva University 
Hospitals and Medical School, Geneva, Switzerland. 
2Department of Endocrinology, Grenoble University Hospital, 
Grenoble, France. 3Service d’Endocrinologie, Centre Hospitalier 
de Montpellier, Montpellier, France. 

Background: The microbiological safety of islet preparations 
is of paramount importance. Preservation medium contamina-
tion is frequent and its impact on islet yield and function re-
mains unclear. 

Methods: All microbiological samples collected during islet 
isolations from 2006 to 2016 were analyzed and compared to 
isolation and transplantation outcomes. 

Results: 463 donor pancreases were processed, with microor-
ganism contamination of the preservation medium in 64.1% 
(297/463). 475 different microorganisms were identified; most 
frequent microorganisms were Staphylococcus species (261/475, 
54.9%), Streptococcus species (33/475, 6.9%) and Candida spe-
cies (25/475, 5.3%). Microbial presence was associated with 
lower IEQ numbers, longer warm ischemia time, lower islet 
yield, lower purity and lower stimulation index. Six percent of 
the 204 preparations accepted for transplantation showed mi-
crobial presence after isolation; 9 out of 12 were contaminated 
with Candida species; six patients were transplanted with a 
positive sample discovered after the infusion. Insulin-
independence and function were not affected by early (preser-
vation medium) or late (culture medium) contamination. From 
2012, we implemented an additional sampling one day after 
isolation that allowed to reduce by half the number of patients 
incidentally transplanted with a contaminated preparation. 

Conclusions: Pancreas preservation fluid microbial contami-
nation is associated with lower islet yield and lower in vitro 
function but not with changes in graft survival and function. 
Testing of the culture medium one day after isolation allows to 
strongly reduce the risk of incidental contamination. 

Experimental Islet Transplantation 

P10 

Analysis of changes in pancreatic islets after transplan-
tation in the liver by organ transparency and macro 3D 
imaging 

K. Shinohara1, M. Shimoda1  
1Pancreatic Islet Cell Transplantation, Research Institute, Na-
tional Center for Global Health and Medicine, Tokyo, Japan 
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Islet transplantation is a potential treatment for brittle type 1 
diabetic patients. The principle of islet transplantation is at 
first to excise pancreas from donor body, and islets are isolated 
from the pancreas, then they are implanted into in the liver via 
portal vein. Then, the engrafted islets become to secrete insulin 
with response to blood glucose levels. However, the detail of 
how the transplanted islets in the portal veins of the liver dis-
tribute, survive and function remains unclear. One of the rea-
sons of the difficulty of observation of islets after transplanta-
tion is because they are not visible in the liver. Islets scattered 
in the liver are too small to observe with CT or MRI. In addi-
tion, needle biopsy is difficult. Therefore, if the whole liver 
could be transparentized, the status of the islets after trans-
plantation could be observed comprehensively. It must contrib-
ute to understanding of islet transplantation and improving it. 

Recently, whole-organ imaging at single-cell resolution and 
tissue clearing methods have been developed (Scale / CUBIC 
(1)). These methods enable us to analyze the tissue structure of 
solid organs at the cellular, circuit, and organ-wide scale. 

We modified this method and applied to a mouse liver, and we 
developed a method to create a clearly stable transparent liver 
under both macroscopic and microscopic conditions. Then, we 
made islet transplantation model mouse that have been trans-
planted islet from GFP transgenic mouse into liver via portal 
vein. Then, we made the whole liver transparent with time 
course after islet transplantation. After transparency, we ana-
lyze whole liver by light sheet laser fluorescence microscope 
(Figure1). 

Light sheet laser fluorescence microscope can enable us to ob-
serve the deeper tissues clearly and to form the 3D image by 
superimposing many sheets. From the 3D image analysis, it’s 
found that the number of islet and its size and localization in 
the transparent liver will be changing on passing of time. It 
might that the transplanted islets broke into small fragments 
and moved to the peripheral portal vein of the liver. 

The method is applicable to overall 3D islet distribution, islet 
mass assessment with time, 3D pathology, anatomy of islet 
grafts in the whole liver. This suggests that whole-organ imag-
ing of colorless tissues at high resolution could contribute to 
deep understanding of islet graft after transplantation. 

Tainaka K, Ueda HR, et al. Cell. 2014 ;159:911-24 
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Polymeric nano-shielded islets with heparin-
polyethylene glycol in a non-human primate model 

H. Park1, M. Haque2, S. Kim1, Y. Byun2, G. Choi1, G. Kim3, D. 
Shin3, J. Park1  

1Department of surgery , Samsung Medical Center, Sung-
kyunkwan University School of Medicine, Seoul, Republic of 
Korea;2Research Institute of Pharmaceutical Science, College of 
Pharmacy, Seoul National University, Seoul, Republic of Ko-
rea;3Transplantation Research Center, Samsung Biomedical 
Research Institute, Seoul, Republic of Korea 

Intraportal pancreatic islet transplantation incurs huge cell 
losses during its early stages due to instant blood-mediated 
inflammatory reactions (IBMIRs), which may also drive regula-
tion of the adaptive immune system. Therefore, a method that 
evades IBMIR will improve clinical islet transplantation. We 
used a layer-by-layer approach to shield non-human primate 
(NHP) islets with polyethylene glycol (nano-shielded islets, 
NSIs) and polyethylene glycol plus heparin (heparin nano-
shielded islets; HNSIs). Islets ranging from 10,000 to 15,600 
EIN/kg body weight were transplanted into 17 cynomolgus 
monkeys (n = 2, control; n = 5, NSI; and n = 10, HNSI). The 
mean graft survival times were 5.5, 9.4 and 51.7 days for the 
control, NSI and HNSI groups, respectively (P < 0.001 versus 
control). HNSI also reduced the factors responsible for IBMIR 
in vitro. Based on these data, HNSIs in conjunction with clini-
cally established immunosuppressive drug regimens will result 
in superior outcomes compared to those achieved with the cur-
rent protocol for clinical islet transplantation. 

P12 

An optimal timing is crucial for transplantation of pan-
creatic islets into the artificial subcutaneous cavity in 
rats 

A. Patikova1, L. Kosinova1, E. Fabryova1, A. Galisova4, E. Sti-
cova3, D. Jirak4, F. Saudek1,2, J. Kriz1,2  

1Laboratory of pancreatic islets, Institute for Clinical and Ex-
perimental Medicine, Prague, Czech Republic. 2Diabetes Cen-
tre, Institute for Clinical and Experimental Medicine, Prague, 
Czech Republic. 3Department of Clinical and Transplant Pa-
thology, Institute for Clinical and Experimental Medicine, Pra-
gue, Czech Republic. 4Department of Magnetic Resonance Im-
aging, Institute for Clinical and Experimental Medicine, Pra-
gue, Czech Republic. 

Aim of study: Portal vein does not provide an optimal envi-
ronment for the transplantation (Tx) of pancreatic islets (PIs). 
Therefore, several alternative sites are being tested. Pre-
vascularized subcutaneous cavity created by the scaffold 
shaped from surgical mesh has been studied in our project. In 
previously published papers, the finished healing without any 
signs of inflammation caused by the scaffold implantation itself 
was considered the basic condition for successful engraftment 
of PIs. Therefore, the PIs (10 PIs/g) were routinely trans-
planted 4-5 weeks after scaffold insertion in order to normalize 
blood glucose levels (BGL). We hypothesized that an optimal 
timing of scaffold implantation can substantially improve the 
blood supply of the cavity and subsequent cellular graft viabil-
ity. Here we report a study focused on the progress of tissue 
and endothelial structures growth into the scaffold. 
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Methods: The scaffolds combined with Teflon bars were im-
planted subcutaneously into diabetic Lewis rats. In the optimi-
zation groups (n=6+6+6) one week, 4 weeks and 3 months after 
implantation all Teflon bars were removed to allow for the re-
start of healing towards the created cavity. Devices were ex-
cised in days 3, 5, 7, 8, 9, and 10 after Teflon bar removal and 
were subjected to a routine histological examination together 
with immunohistochemistry (anti-CD31 – calculation of mean 
vessel density = MVD). Diabetic rats of the experimental group 
(n=7; scaffolds implanted for one week) with cavities prepared 
using the same technique were transplanted 4 days after Tef-
lon bar removal with PIs isolated from Luciferase expressing 
transgenic Lewis rats (4 PIs/g). Viability of the grafts (biolumi-
nescence), glycaemia, body weight were monitored for 3 
months. At the end of the study each device was excised and 
histologically examined. 

Results: The histological analysis of devices excised from the 
optimization group animals revealed soft reticular connective 
tissue rich in endothelial cells surrounding the inner cavity. 
The highest microvascular density was detected 5 days after 
Teflon bar removal in all three optimization groups. In the ex-
perimental group PIs Tx reversed diabetes in 7/7 recipients 
until the end of study. PIs were clearly detectable during the 
entire study by a bioluminescence imaging. Insulin positive 
cells surrounded by a vascularized collagen matrix were de-
tected in all explanted grafts. 

Conclusions: The study demonstrates that the optimal timing 
of PIs Tx can improve the efficiency of PIs engraftment. Here 
we report that the optimal timing of PIs Tx into the subcutane-
ous cavity can considerably improve the PIs engraftment in 
comparison to reported studies. The healing process improving 
the vascular density in tissue surrounding the artificial cavity 
can be restarted even after 3 months since scaffold implanta-
tion. 

P13 

Red Ginseng Enhanced the Function of Syngeneic Mar-
ginal Mouse Islets Transplant 

H. Jang, S. Kim, D. Han  

1Surgery, University of Ulsan, Gangneung Asan Hospital, 
Gangneung, Korea. 2Anesthesia, University of Ulsan, Gangne-
ung Asan Hospital, Gangneung, Korea. 3Surgery, University of 
Ulsan, Asan Medical Center, Seoul, Korea. 

Red ginseng (RG) is a steamed ginseng, and had been reported 
enhancing the insulin secretion-stimulating and anti-apoptotic 
activities in pancreatic beta cells. In the present study, We per-
formed this study to examine the hypothesis that preoperative 
RG treatment can enhances islet cell function and anti-
apoptosis before islet transplantation in mouse islets. 

Methods: Balb/c mouse islets were treated with various con-
centrations of RG, their viability, and the expression of anti-
oxidant and antiapoptotic proteins were determined. The RG-
treated (400 µg/mL) or untreated Balb/c mouse islets (150) 
were transplanted under the kidney capsule of diabetic Balb/c 
mice, and their blood glucose levels were monitored for more 
than 60 days after transplantation. 

Results: The RG-treated islets showed higher cell viability 
compared to untreated control and the expression of Bcl-2 and 

Sirt1 proteins were enhanced, and the expression of Bax, cas-
pase 9, 3, were downregulated in a concentration-dependent 
manner. Treatment improved the recovered islet mass follow-
ing collagenase, in vitro glucose-responsive insulin secretion 
(SI) nearly 1.5 fold. All mice that were transplanted with RG-
treated islets achieved normoglycemia faster than recipients of 
untreated islets. Mice that received 150 treated islets trans-
planted under the kidney capsule achieved normoglycemia, 
(77%) whereas only mice (17%) that were transplanted with 
untreated islets achieved normoglycemia. The mean blood glu-
cose levels of mice that received RG-treated islets were lower 
compared to those observed in mouse recipients of untreated 
islets transplanted under the kidney capsule. 

Conclusions: Our results show that RG could enhance the 
viability and function. RG could inhibit apoptosis of mouse is-
lets and improve their function after transplantation 

 

Islet Isolation, Culture and Preconditioning 
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Amyloid Formation Reduces IL-1 Receptor Antagonist 
Production and Release from Human Islets: Implica-
tions for Clinical Islet Transplantation 

Z. Ao1, Q. Hui1, Y. Park1, I. Zhang1, N. Safikhan1, G. Warnock1, 
L. Marzban1  

1Department of Surgery, University of British Columbia, Van-
couver, Canada 

Aim of Study: Low number of pancreatic donors and signifi-
cant loss of islets during pre-transplant culture and post-
transplantation are two rate-limiting steps in clinical islet 
transplantation. Formation of beta cell toxic protein deposits 
named islet amyloid is a characteristic of the pancreas in type 
2 diabetes (T2D) that also occurs during islet culture and fol-
lowing transplantation, potentially leading to islet graft fail-
ure. Growing evidence suggests that islet amyloid, previously 
considered to be a non-immune factor contributing to islet graft 
failure, plays a key role in islet inflammation.  

Methods: We recently showed that amyloid formation in hu-
man islets promotes islet interleukin (IL)-1β production 
thereby inducing beta cell upregulation of the Fas cell death 
receptor and apoptosis. In this study, we investigated the po-
tential effects of amyloid formation on the production of IL-1 
receptor antagonist (IL-1Ra), the natural inhibitor of IL-1β, 
and examined if increasing local production of IL-1Ra can pro-
tect islets from amyloid toxicity. Freshly isolated human islets 
were transduced with Adeno-IL-1Ra to overexpress IL-1Ra 
(transfection efficiency ~70%). Non-transduced (n=6 donors) 
and transduced (n=3 donors) human islets were then cultured 
in elevated (11.1 mmol/l) glucose (to potentiate amyloid forma-
tion) for up to 7 days. IL-1Ra release from islets was measured 
in the culture medium. Islet amyloid and beta cell area, apop-
tosis, beta/alpha-cell ratio, IL-1β, IL-1Ra and Fas were as-
sessed by quantitative immunolabelling.  

Results: Islet culture resulted in amyloid formation in both 
transduced and non-transduced islets. IL-1β levels were very 
low in freshly isolated human islets but markedly increased 
during 7-day culture which was associated with progressive 
amyloid formation and beta cell Fas upregulation, resulting in 
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significant loss of beta cells. Islet IL-1Ra production and secre-
tion progressively decreased during 7-day culture in a time de-
pendent manner. Amyloid formation did not have any detect-
able effect on alpha cell IL-1Ra levels. Adenoviral-mediated 
overexpression of IL-1Ra in human islets markedly reduced 
amyloid-induced beta cell Fas upregulation and apoptosis re-
sulting in a higher beta cell area and beta/alpha-cell ratio in 
IL-1Ra overexpressing islets as compared to non-transduced 
cultured islets. 

Conclusions: In summary, these findings show, for the first 
time, that amyloid formation disrupts the balance between IL-
1β and IL-1Ra in human islets by promoting IL-1β production 
and reducing IL-1Ra production, ultimately leading to beta cell 
death. Blocking IL-1β signalling or inducing local IL-1Ra pro-
duction may therefore provide an effective strategy for protect-
ing beta cells from amyloid toxicity, thus increasing islet yield 
during the isolation/culture process and improving long-term 
survival of islet grafts. 

P15 

Trypsin-like activity within collagenase is not a primary 
determinant of Islet isolation yield 

S. Hughes1, P. Bateman1, S. Cross1, D. Brandhorst1, H. Brand-
horst1, P. Johnson1  
1Nuffield Department of Surgical Sciences, Oxford University, 
Oxford, UK 

Aims of Study: The composition of collagenase blends is criti-
cal for the success of human islet isolation. Several endogenous 
enzyme components may be important to efficiently digest hu-
man pancreatic tissue to release islets. Recently, it has been 
suggested that the amounts of Trypsin-like activity (TLA) and 
clostripain may be important factors. In this study, we have 
carried out a retrospective analysis of islet isolation data, relat-
ing islet yields to the amount of TLA (which is thought to be 
related to the clostripain activity) present in the different col-
lagenase batches used. 

Methods: As part of the National Islet Transplantation Pro-
gramme, human pancreases were retrieved with appropriate 
consent and islets isolated by standard protocols. Islet isolation 
data was analysed from 157 islet preparations over a 5 year 
period using 9 different batches of Serva Collagenase NB1 con-
taining either low (<100BAEEU/vial), medium (100-200 
BAEEU/vial) or high TLA (>200 BAEEU/vial). TLA was corre-
lated with islet yield (IEQ) and islet IEQ per gram tissue di-
gested. Data was expressed as mean ± SD and analysed statis-
tically by regression and ANOVA. 

Results: Donor age, BMI and cold ischaemia times were simi-
lar in the low, medium and high TLA groups. These were re-
spectively- 47.1±8.2 years, 28.5±4.6 kg/m2, and 7.7±8.2 hours in 
the low TLA group (n=43); 47.6±9.2 years, 28.3±3.9 kg/m2 & 
6.3±3.4 hours in the medium TLA group (n=50) and 49±9 
years, 28.8±4.8 kg/m2 and 6.5±1.6 hours in the high TLA group 
(n=64). TLA correlated weakly with total islet yield (IEQ) per 
preparation, R2=0.028, p=0.034; however the correlation was 
lost when calculated per gram tissue digested (R2=0.011, 
p=0.224). Mean islet yields (IEQ/gram digested) in the low, 
medium and high TLA groups were 4025±2821, 4544±3590 and 
4775±3528 IEQ/g respectively. There was no significant effect 
of TLA on islet yield (IEQ) per gram tissue digested when the 
preparations were grouped for TLA levels. 

Conclusions: These data suggest that the amount of TLA pre-
sent in collagenase is not a primary determinant of islet isola-
tion yield; any potential effect of TLA is possibly overridden by 
other factors (relating to the donor, retrieval and/or the isola-
tion) which determine islet isolation success. 

P16 

Investigating the feasibility of using Raman microspec-
troscopy as a non-invasive technology to characterise 
the extracellular matrix at the islet-exocrine interface 
of the human pancreas 

R. Spiers1, S. Cross1, A. Zbinden2, E. Brauchle2,3, J. Marzi2, K. 
Schenke-Layland2,3,4, P. Johnson1  
1Islet Transplant Research Group, Nuffield Department of Sur-
gical Sciences, OCDEM, University of Oxford, Oxford, UK. 
2Department of Women’s Health, Research Institute for 
Women’s Health, Eberhard-Karls-University Tuebingen, Tue-
bingen, Germany. 3Department of Cell and Tissue Engineering, 
Fraunhofer Institute for Interfacial Engineering and Biotech-
nology (IGB), Stuttgart, Germany. 4Department Medicine/ Car-
diology, Cardiovascular Research Laboratories, David Geffen 
School of Medicine at UCLA, Los Angeles, USA. 

Aim: Characterisation of the pancreatic extracellular matrix 
(ECM) is important for optimising the digestion phase of hu-
man islet isolation. Raman spectroscopy is a laser based tech-
nology which exploits the phenomenon of inelastic light scatter-
ing. This allows components of complex heterogeneous samples 
to be identified based on a specified wavelength shift of inci-
dent light, which is proportional to the vibrational frequency of 
specific molecular bonds. Raman has previously been used to 
characterise ECM structures in a variety of tissues. Here we 
aim to determine if it is feasible to utilise Raman microspectro-
scopy to study the ECM at the islet-exocrine interface, by dis-
cerning if it spectrally distinct from the rest of the pancreatic 
tissue. 

Methods: With appropriate consent and ethical approval, 
0.5cm3 biopsies were taken from the anatomical head of donor 
pancreases received for clinical islet isolation (CIT <10hrs) and 
snap frozen. The tissue was then thawed and fixed overnight in 
4% PFA, prior to sectioning onto gelatine coated coverslips. 
Sections underwent immunofluorescent (IF) staining for insu-
lin and collagen I. A confocal microscope, coupled to the Raman 
spectrometer, was used to direct the Raman laser to three 
morphologically distinct areas of tissue within each biopsy, as 
determined by the IF staining: a) the intra-insulin stained re-
gion, b) the islet-exocrine interface, and c) the general exocrine 
pancreas. Raman measurements (n=10 for each of the three 
regions) were taken with an integration time of 100 seconds, 
with a reference background spectra (cover glass alone) sub-
tracted after every tenth measurement. Principle component 
analysis (PCA) was used to determine statistical differences 
and similarities between the data sets for the three regions 
measured. ANOVA was used to determine statistical differ-
ences between specific peaks generated for each of the three 
areas of measured tissue. 

Results: PCA demonstrated that there was distinct cluster 
separation for the spectral measurements generated from the 
islet-exocrine interface. This allowed the islet-exocrine inter-
face to be significantly distinguished from the other two meas-
ured tissue regions. The significant differences were accounted 
to the 1200-1400cm-1 fingerprint region of the spectra, with spe-
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cific reference to a peak present at 1271cm-1, which was signifi-
cantly more prominent within the islet-exocrine interface 
(p<0.05, as compared to the other two tissue regions). By using 
a purified protein reference spectra, this area was determined 
to be a region specific for collagens. 

Conclusions: Raman microspectroscopy is successfully able to 
discriminate the region encompassing the islet-exocrine inter-
face from the rest of the pancreatic tissue. Providing that the 
correct purified protein reference standards are used, this 
study provides preliminary data demonstrating the feasibility 
of using Raman microspectroscopy as a novel, non-invasive 
strategy to characterise the islet-exocrine interface. 

P17 

IsletNet: Web service for automated analysis of islet 
graft images 

D. Habart1, A. Blazek2,3, F. Saudek1  
1Diabetes Center, Institute of Clinical and Experimental Medi-
cine, Prague, Czech Republic. 2Department of Software Engi-
neering, Faculty of Mathematics and Physics, Charles Univer-
sity in Prague, Prague, Czech Republic. 3Cognexa Solutions ltd, 
Prague, Czech Republic. 

Introductions: The clinical islet transplantation program re-
lies on the capacity of individual centres to assess graft quality 
before transplantation. The islet dose per body weight of a re-
cipient is a major determinant of the transplantation outcome. 
To our best knowledge, no validated tool for the islet volume 
assessment is readily available to all centres worldwide. Labo-
ratories acquire their own microscopic images of the islet tissue 
and vary in subsequent analysis. Such variability may con-
found inter-institutional comparison.  

Aim of Study: We propose, implement and evaluate a web-
based artificial intelligence system IsletNet for automated 
analysis of islet graft images. Herein, we present 
its preliminary validation on a collection of historical images 
obtained by various microscopic techniques. 

Methods: Images of isolated islets of various purities stained 
with dithizone were acquired (at a single center in years 2012-
2016) using both bright field and dark field microscopy and 
10x-20x magnifications (pixel size pixel size 2.3-5.9 µm). Islet-
Net, an 18-layered artificial neural network, was trained with 
manual segmentation of the images by an islet expert (ground 
truth, GT) using a validated method. All the available donors 
were randomly assigned for either training, validation or test-
ing with 5:1:2 ratio. Results are reported only from the test 
group which was excluded from training. IsletNet segmenta-
tions are compared to the GT at three levels: (1) pixel-to-pixel 
comparison, (2) determination of the islet counts and volumes 
on entire images, and (3) pair-wise volume comparison of indi-
vidual islets from these images. The prolate spheroid model 
was used for islet volume calculation. 

Results: The data set comprised of 223 image-GT segmenta-
tion pairs derived from 32 human donors and a single rat donor 
(10 images). Examples of qualitative heterogeneity of the im-
ages is depicted in Figure 1. The generalization ability of Is-
letNet was assessed in four independent runs. The pixel-wise 
analysis revealed an acceptable error caused mainly by dis-
crepancies near the islet boundaries, in particular we meas-
ured F1 score of 0.895±0.080 (mean±std). Prediction of the islet 

volume per image was compared to the GT for 128 test images 
from 7 donors (Figure 2A). Average relative error for the islet 
count and volume was 10% and 18% respectively. 87% of pre-
dicted individual islets (2431, including embedded islets) could 
be paired with certainty to the GT counterparts. Their expected 
and predicted volumes are shown in Figure 2B. The remaining 
13% were touching islets causing the volume overestimation on 
entire images. 

Conclusions: IsletNet is able to automatically determine 
clinically relevant indices on a wide range of images with a 
promising accuracy. Our system will be refined and made 
available to public via free-to-use web service. Further devel-
opment is underway including the assessment of touching is-
lets, and islet graft purity. 

Supported by MH CZ - DRO (“Institute for Clinical and Ex-
perimental Medicine – IKEM, IN 00023001”) 

Supported by The Technology Agency of the Czech Republic, 
grant # 2014TA04010038. 

 

 

P18 

Development of a method for characterisation of pan-
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Objectives: A thorough understanding of islet and its sur-
rounding extracellular matrix (ECM) is desired for improve-
ments in islet isolation efficiency and success rates. However, 
our knowledge on the detailed microstructure of ECM proteins 
and their relationship with an intact islet is relatively limited 
and based on thin pancreatic specimen sections. Therefore we 
designed a method to characterize the islet-exocrine interface 
with high-resolution 3D images of 150-200µm thick pancreatic 
specimen sections using multi-photon microscopy (MPM). 

Methods: Pancreatic biopsies were taken from DBD donors 
(n=4, age 50-52, BMI 26-29) with appropriate consent and ethi-
cal approval and sectioned to 150-200µm thicknesses. For anti-
gen retrieval, tissue sections were dehydrated in methanol and 
frozen at -80oC for 1 hour followed by thawing at room tem-
perature for another hour. The freeze-thaw cycle was repeated 
for 4 times before the sections could be rehydrated back in a 
series of methanol-TBST (Tris-buffered saline solution with 
0.1% Triton X-100) solution. Samples were then triple-stained 
with insulin, endothelial cells and specific ECM proteins with 
up to 37 hours of antibody incubation followed by a 12-hour 
washing. Dimethyl sulfoxide was added in incubation solutions 
to increase the penetration depth for antibodies. Finally the 
samples were mounted and imaged by a multi-photon dedi-
cated laser scanning imaging system (Bio-Rad Radiance 
2100MP) coupled with an upright microscope (Nikon E600FN). 
The direct detectors used were non-descanned PMTs and a 
spectral interferometer (SpectraCube®) was used for fluores-
cence signals characterisation. AutoQuant X3 was used to de-
convolute images and Bitplane Imaris was used to add isosur-
faces to create data-rich 3D models of the ECM. 

Results: We have successfully obtained 3D images showing 
the distribution pattern of collagen IV, laminin and vessels at 
islet-ECM interface for an intact islet. With the developed 
method, antibodies could penetrate into the centre of an islet. 
The protein distributions for thick sections could be seen as a 
stack of thin section series with improved tissue continuity. For 
small islets or tips of large islets, proteins form a sheet-like 
structure surrounding them while for large islets they also in-
trude into the centre. Vessels, as represented by endothelial 
cells, showed a similar structure. They were prevalent in exo-
crine part, periphery of islets, or intruding into the centre of 
large islets. 

Conclusions: We have successfully developed a new method to 
study the islet-ECM interface and vessel distribution surround-
ing the whole islet. Our results demonstrate 3D MPM images 
of microstructure of pancreatic ECM proteins and their rela-
tionships with an intact islet and vessels surround it. This 
method is being used for ongoing peri-islet ECM protein char-
acterisation. 
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Novel PDMS microwell device protects islets from con-
ventional shipping stress 
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Vincent’s Institute of Medical Research, Melbourne, Australia. 
3Future Industry Institute, University of South Australia, 
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Background: Islet transplantation is currently the only avail-
able therapy for patients with type 1 diabetes that can lead to 
insulin-independence. Although clinical procedures have im-
proved in the isolation and culture of islets, a large number of 
islets are still lost in the pre-transplant period limiting the 
success of this treatment. A critical point of intervention to 
maintain the quality and quantity of isolated islets is during 
transportation between isolation centres and the transplanting 
hospitals.  

Aim of Study: To develop a microwell device to ship islets be-
tween isolating and transplantation centres.  

Methods: Microwells of 500µm were moulded into an oxygen-
permeable PDMS platform to form our prototype device. 
C57BL/6 mouse islets were isolated and underwent either 
pseudo-shipping (5h on a moving platform at 60rpm) or long-
distance (>700km) shipping by road and air to reach its desti-
nation via a commercial courier (under temperature controlled 
conditions). Post shipping islets underwent whole islet viability 
analysis with fluorescein-diacetate (FDA) and propidium iodide 
(PI) staining and OCR analysis (Oxygen Consumption Rate). 
Islet size post shipping was also analysed as a measure of islet 
integrity. Islets were shipped in an eppendorf (control tube) as 
a control. 

Results: Under pseudo-shipping conditions islets shipped in 
microwell device showed no difference in viability by either 
FDA/PI staining or OCR. However islets shipped in microwells 
did significantly maintain their size when compared to the con-
trol tube (n=4, p<0.05). Long distance microwell shipped islets 
on the other hand did show reduced PI staining compared to 
the control tube (n=3). Three out of 4 experiments showed an 
improved OCR reading compared to control tube. Similar to 
pseudo-shipped islets, long distance shipped islets significantly 
maintained their size (n=5, p<0.05), when compared to the con-
trol tube.  

Conclusions: This study investigated the use of an oxygen-
permeable PDMS microwell device for long distance transpor-
tation of isolated islets. We demonstrate that the microwell 
device protects islets from aggregation during transport, main-
taining viability and average islet size during shipping.  

P20 

Non-invasive, total in-flask volume and sample di-
thizone purity measurements based on digital image 
analysis of human pancreatic islet isolations 
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Measurement of islet equivalent volume (IEQ) and purity of 
pancreatic islets is dominated by manual measurement based 
on invasive, small sample sizes. This project developed a non-
invasive, semi-automated, digital image analysis (DIA) device 
and software to accurately and quickly measure islet-by-islet 
volume and characterize the entire islet population in-situ in a 
conventional T-150 flask. A high resolution automated digital 
islet scanning camera system (DISC) with magnification at its 
complimentary metal-oxide semiconductor (CMOS) chip plane 
of 1:3.4 captures four contiguous images covering 97% of the 
flask. The optical resolution is 18.6 µ allowing spatial discrimi-
nation of 40 µm islets. Lens aberrations are negligible across 
the image. An operator indexes the imaging system manually 
at each corner stop. Over 99% of all islets are imaged by the 
four uncompressed, three color-plane, tagged image file format 
(TIFF) images of 70Mb. Bright field illumination is provided by 
a low intensity white-light-emitting diode (LED) panel with 
negligible shortwave emission below 425 nm. Total time to im-
age one complete flask is under 60 seconds; in-flask light expo-
sure is less than four minutes exposure to typical laboratory 
fluorescent lighting. Flask ex-incubator time is less than three 
minutes. DIA is performed automatically on each of the four 
images. Original images are digitally improved by a factor of 
two from an illumination uniformity of 0.6%. Islets are identi-
fied by constant-level threshold. Since the full flask is cap-
tured, islets do not need to be concentrated into one area thus 
less than 0.4% of islets exhibit contact artefacts. Results in-
clude numbered islet-by-islet data for: caliper length and width 
(Feret’s measure), image location, and shape descriptors such 
as circularity. An archive image is created from each original 
image showing the detection outline and a unique number la-
bel on each islet. Subsequent data processing yields analysis of 
IEQ (both an areal algorithm and the conventional average of 
caliper length and width related to the 150 µm standard IEQ 
sphere) as well as standard variances and central tendency in-
dices. The measurement algorithms have been validated by 
imaging ten lots of small samples (40<n<60) from several hu-
man islet isolations allowing islet-by-islet comparison of IEQ 
measured in the DISC versus a composite of bright field images 
obtained in an EVOS fl® microscope at an optical resolution of 
1.2 µm. The correlation of islet-by-islet IEQ volume V was 
VDISC = 1.046 VEVOS - 0.027 (R2 = 0.971) for n=242 with an 
IEQ size distribution equivalent to nominal isolation popula-
tion. The second function of the DISC is for purity measure-
ments using the same optical system operated at a 1:1.2 chip 
focal plane giving optical resolution of 6.6mm /pixel equivalent 
to spatial islet discrimination of 13 µm. Approximately 100 di-
thizone (DTZ) stained islets are captured in one image. Image 
processing results include islet-by-islet and DTZ-cluster-by 
DTZ-cluster data for: caliper length and width (Feret’s meas-
ure), image location, and shape descriptors such as circularity. 
An archive image is created from each original image with 
color outlines around both the detected islet and the detected 
DTZ stained tissue. Subsequent data processing yields analysis 
of purity (DTZ area/total islet area) as well as IEQ and stan-
dard variances and central tendency indices. This technique is 
being refined to include measurement of local intensity of 
DTZ/insulin presence. 

P21 

Influence of donor and organ retrieval factors on islet 
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Objectives: Since 2012, the UK has had a joint allocation sys-
tem for donor pancreases for whole organ and islet transplan-
tation. This is being continually audited to ensure that organ 
utilisation is maximised. Human islet isolation remains a vari-
able process with donor variables impacting greatly on islet 
outcome success. The aim of this study was to evaluate which 
donor and retrieval variables influence isolation outcomes in 
the current era of islet isolation in an integrated national pro-
gramme, and to see if any of these differed from the previously 
published literature. 

Methods: As part of the UK National Islet Transplantation 
Programme, human pancreases that met broad clinical inclu-
sion criteria (age 25-60; BMI 25-40; CIT <10 hrs) were re-
trieved with appropriate consent and islets isolated by stan-
dard protocols at one of three clinical islet isolation laboratories 
licenced by the national regulators. UK islet isolation data was 
analysed from 510 preparations carried out between January 
2011 and March 2016. A ‘successful’ islet isolation was defined 
by the UK Islet Taskforce as one with an outcome of ≥200K 
IEQ (although release criteria included additional strict viabil-
ity and purity measures). Logistic regression was performed to 
determine the effects of donor variables and organ retrieval on 
islet isolation outcome success. 

Results: 292 (57.3%) of the 510 islet isolations were recorded 
as having IEQs ≥200K. A number of factors were associated 
with the rate of islet isolation success. Islet isolation success 
was associated with increased donor age (p=0.038) and BMI 
(p=0.015). 68.1% of organs from donors with past hypertension 
(n=116) resulted in successful outcomes compared with 57.3% 
of 389 donors with no past hypertension (p = 0.006). The type of 
retrieval affected islet isolation outcome; 47.9% of organs from 
DCD donors (n=94) resulted in successful outcomes, compared 
with 59.4% of the 416 organs from DBD donors (p=0.042). 
40.4% of donor organs recorded as having haematomas (n=57) 
resulted in successful isolations while 61.1% of the organs with 
no haematomas recorded (n=393) resulted in successful isola-
tion outcomes (p=0.003). Other donor factors (including cause 
of death, blood biochemistry, and donor medication) and other 
retrieval observations were not found to have significant effects 
on islet isolation outcomes. 

Conclusions: We have demonstrated an overall isolation suc-
cess rate of >50% as defined by islet yield. We confirm the find-
ings of previous studies that have found donor variables such 
as age, BMI, and the type of retrieval (DBD/DCD) affect the 
successful outcome of islet isolations, although our isolation 
success from DCDs was 47.9%. Further to this, our experience 
suggests that past hypertension in donors favours more suc-
cessful outcomes but this may well be a surrogate marker of 
different variables. Not surprisingly, the presence of a signifi-
cant haematoma within a donor organ is detrimental to islet 
isolation outcomes, probably reflecting poor in situ perfusion 
and/or incomplete collagenase distribution. These data help 
direct the ongoing criteria for the Joint Pancreas Allocation 
System in the UK to ensure maximal pancreas utilisation, at 
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the same time as ensuring focused efforts to optimise islet iso-
lation methods that enable efficient isolation from the full 
range of available organs. 

P22 

The use of a glovebox biological isolator system, a viable 
alternative to conventional clean room facilities for iso-
lating islets 

T. Loudovaris1, L. Mariana1, C. Kos1, N. Bleasdale2, A. Irvin1, 
M. Waibel1, H. Thomas1, T. Kay1  

1Immunology And Diabetes, St Vincent's Institute, Melbourne, 
Australia. 2VCCT Operations, Australian Red Cross Blood Ser-
vice, Melbourne, Australia. 

Type 1 diabetes affects 122,000 Australians and is the result of 
autoimmune destruction of insulin-producing beta cells in the 
pancreatic islets. To survive, type 1 diabetic patients depend on 
daily insulin injections. Some patients develop severe hypogly-
caemic unawareness, and these are recipients for transplanta-
tion of replacement islets isolated from organ donors. In Mel-
bourne, Australia, we have recently established a unique cell 
processing facility on the St Vincent’s Hospital campus for iso-
lation of human islets. A custom-built BioSpherix Xvivo bio-
logical isolator system was installed and commissioned by St 
Vincent’s Institute within a purpose-built cleanroom. The isola-
tor provides a sterile, fully contained environment ideally 
suited not only for islet isolation but also for the processing of 
other human cells and tissues. The isolator contains three 
processing chambers, two capable of operating between ambi-
ent to 45°C and one from 4°C to ambient. Cell culture incuba-
tors, a centrifuge module and a microscope module are inte-
grated into the system, eliminating the need to perform process 
steps outside the controlled environment. From start to end of 
processing, islets are maintained at optimal conditions to 
maximize yields. We have also utilized the isolator’s capability 
to provide a higher oxygen environment both for processing 
and culturing. From 2007 to late 2013 we have transplanted 21 
islet preparations from the conventional cleanroom into dia-
betic recipients in Melbourne and Adelaide. Since late 2013 we 
have transplanted 19 islet preparations using the isolators into 
diabetic recipients in Melbourne, Adelaide and Sydney. 

Islets for transplant around the world are isolated according to 
local GMP guidelines in conventional cleanroom facilities. Al-
though we started in a conventional cleanroom, we are the first 
to use an isolator, also in accordance with GMP guidelines, to 
procure islets for transplant. A Comparison of the Isolator fa-
cility with the conventional cleanroom facility that was previ-
ously used, shows that islet yields on average were signifi-
cantly higher pre-purification, 428,373±27,564 IEQ (n=65) v’s 
352,701±16,634 IEQ (n=97) and post-purification 
289,471±20,288 IEQ v’s 215,453±11,666 IEQ. Note these data 
include research pancreata some of which would not qualify for 
transplant. Similarly post purification islet yields from trans-
plant preparations on average was significantly higher, 
387,689±16,205 IEQ v’s 329,932±17,733 IEQ (p=0.0241), how-
ever the higher yields per gram of pancreas, 4,567±582 IEQ/g 
pancreas v’s 4,180±243 IEQ/g pancreas respectively, were 
found not to be significant. Isolating islets for transplant has 
not suffered by moving from a conventional cleanroom to an 
isolator facility but appears to have benefited. We discuss how 
the isolation procedure has evolved in the isolator and where 
benefits may have been gained. 

P23 

Preliminary results from evaluation of a new, closed, 
automated harvest and purification system for isolation 
of human islets of Langerhans 

M. Ståhle1, A. Friberg1, J. Olerud1, O. Korsgren1, A. Arendt2, P. 
Jähn2, H. Schierbeck1  
1Clinical Immunology and Transfusion Medicine, Uppsala Uni-
versity Hospital, Uppsala, Sweden. 2Clinical Products, Miltenyi 
Biotec GmbH, Bergisch Gladbach, Germany. 

Introduction: Clinical human islet isolation currently re-
quires open systems and is difficult to standardize. The present 
study is a proof of concept evaluation of a new, closed, continu-
ous automated tissue separation (ATS) system using the 
CliniMACS Prodigy® instrument. 

Materials and Methods: Effluent from the digestion chamber 
was split evenly between the standard tissue separation (STS) 
system or to the ATS system. The harvested product was alter-
natively transferred every 2 minutes into each system. 

The ATS system used a spinning 400 ml chamber with two 
ports; one used for input of materials and the other for collec-
tion of excess solution/product. Harvested tissue expectedly 
concentrated to the outer portion of the ATS chamber where it 
remained in UW (preloaded) while superfluous harvest solution 
was continuously removed. Once concentrated, a discontinuous 
Optiprep/UW gradient in 7 steps was then promptly loaded on 
top of the tissue and subsequently purified tissue was collected 
in an online fashion. 

Digested tissue in the STS system was harvested in conical 
tubes as per standard protocol and purified by a continuous 
Biocoll-UW density gradient in a COBE 2991 centrifuge. 

After overnight storage, islet quality assessment of dynamic 
glucose-stimulated insulin secretion (GSIS), intracellular insu-
lin content and recovery was performed. Islet quality assess-
ments were repeated after 3-5 days of storage. All ATS system 
waste bag content as well as content in bags for supernatant 
were evaluated for tissue volume and islet loss. 

Results and discussion: Evaluation of all ATS system bags 
revealed a total average pellet volume loss of <1 ml. GSIS was 
comparable between groups with a mean stimulation index of 
11 for ATS and 17 for control at day 1 and 4 vs. 4 at day 3-5, 
respectively. We observed lower islet equivalent (IE) number in 
the ATS group (mean of 38900 IE) compared to control prepa-
rations (mean of 75900 IE) at isolation day and for both media 
changes (data not shown). Recovery at day 1 and 3-5 was simi-
lar in both groups. In terms of islet size distribution, islets lar-
ger than 300 mm were absent in preparations performed in the 
ATS system whereas islets up to 450 mm could be found in con-
trol preparations. 

Conclusion: The ability to perform 1) online harvest of di-
gested pancreas material and 2) subsequent purification is 
technically feasible using this new, closed, ATS system. Fur-
ther evaluation and optimization of diameter sizes of chamber 
ports, pump- and centrifugation speeds and maximal allowed 
tissue ischemia time are needed. The ATS, if optimized, could 
allow for multiple concurrent isolations to be operated with less 
personnel, further reduction of open system processing for islet 
isolation and it presents an attractive method for standardiza-
tion across centers. 
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Smartphone-Fluidics Based Microscopy and Flow Cy-
tometry for Islet Quantification  
 

Manwai Chan1, Yuan Xiag1, Mohammad Nourmohamma-
dzadeh1, Joshu Mendoza Lieas1, Jade Yeh1, Jose Oberholzer1, 
Yong Wang1. 
 
1Surgery, University of Illinois at Chicago, Chicago, USA 
 

Aims of Study: Islet transplantation is a promising therapy 
for Type 1 diabetes. Islet mass is one of the parameters that 
determines transplant outcomes. In practice, islet mass is 
assessed by manual microscopic analysis, which is heavily 
operator-dependent and objective with significant inter- and 
intra-variability. One study indicated that islet mass of same 
sample by 36 operators had coefficients of variation over 20%. 
Digital imaging systems (DIA) analysis is an alternative, 
showing reduced variability. However, the DIA only meas-
ures islet mass and purity, but not other useful parameters. 
Additionally, it still needs human intervention leading to er-
rors and bias that not meet cGMP requirement. The adapta-
tion of smartphone in microfluidics has been explored for par-
ticle counting and analysis. Here, we are developing a simple 
microfluidic device with a high-power smartphone application 
for rapid, accurate, and automatic assessment of islet charac-
teristics including IEq, purity, and other parameters. 
 

Methods:  As shown in Fig.1 an iPhone 5S case was designed 
via AutoCAD and fabricated by 3D-Printing. Microfluidic 
channel (350 µm in length and 500 µm width) was fabricated 
using PDMS. A 4 X Aspheric lens was built onto the case to 
adjust optical aberration. Islets were loaded into microfluidic 
by syringe pump at 30 µl/min and recorded by iPhone 5S 
camera. Software development was under Matlab 2016a. Blob 
Analysis was used to distinguish the foreground and back-
ground pixels; Watershed transformation was used to detect 
islet objects and characterize islet properties. a final report 
was generated with all islet parameters and imaging of each 
islet. 
 

Results: Human and rodent islet samples were evaluated, 
showing that the system is able to measure islet diameter, 
area, volume, purity, islet equivalents (IEQ), roundness, total 
islets count/IEQ, and fragmentation as shown in Fig.2. The 
final report was attached with each islet snapshots, allowing 
user to visualize islet quality beyond islet mass such as islet 
fragmentation, cell volume, and central necrosis. By compar-
ing with manual counting, the system is more reliable and 
consistent (within 5% error rate). 
 

Conclusions: The novel approach in microfluidic integrated 
with smartphone is consistent and reliable for providing fast 
and comprehensive evaluation of human islet quality and 
quantity. Furthermore, it can minimize the errors from man-
ual counting. As Point of Care (POC) device it allows the phy-
sician to monitor human islet isolation process locally and 
remotely. The successful application of this system will be 
significant for achieving Investigational New Drug (IND) ap-
plication and a Biologics License Application (BLA) as human 
islets are defined as therapeutics.  
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Donor’s body surface area more than body mass index is 
the main predictor of human islet isolation success for 
islet allotransplantation 

M. Chetboun1, V. Gmyr1, T. Hubert1, N. Delalleau1, S. 
Belaich1, J. Thevenet1, E. Moerman1, B. Lukowiak1, R. Ez-
zouaoui1, S. Surmont1, S. Balik1, J. Noulette1, V. Raverdy1, C. 
Bonner1, M. Vantyghem1, F. Pattou1, J. Kerr-Conte1  
1Translational Research for Diabetes, University of Lille, Lille, 
France 

Aim of study: Islet allotransplantation involves the isolation 
and purification of islets from deceased donor’s pancreas. The 
quantity of islets isolated appears crucial for clinical outcome 
but is also highly variable. We studied the characteristics of 
pancreas donors and isolation process and their influence on 
islet isolation yield. 

Methods: All pancreata received for clinical islet allotrans-
plantation at our center between 01/2003 and 12/2016 were 
enrolled.  In all cases, islet isolation was performed  after less 
than 12 hours of cold ischemia, by an experienced team using 
the automated technique and state of the art SOPs. Islet isola-
tion was considered as successful when the final preparation 
contained  ≥250,000 IEQ, with ≥90% viability and ≥30% pu-
rity. The characteristics of donors, pancreas procurement, and 
isolation technique were investigated retrospectively. Their 
impact on islet isolation success was analyzed by univariate 
and multivariate analysis (logistic regression). 

Results: During these 14 years, a total of 466 pancreata ob-
tained from selected donors were processed for clinical al-
lotranspantation. Islet isolation was successful in 157 cases 
(34%), allowing allotransplantation of 285,871±6,503 IEQ. In 
univariate analysis, isolation success was significantly associ-
ated with higher donor weight, body mass index and body sur-
face area, absence of tobacco use, and the type of enzyme used 
for isolation (Liberase). Donor, age sex, and height, alcohol use, 
type of perfusion and/or conservation solution, cold ischemia 
time (<12h in all cases) has no significant impact on isolation 
outcome. In multivariate analysis Enzyme type, absence of to-
bacco use, and donor body surface area were significantly asso-
ciated with isolation success. Body surface area had the highest 
impact on isolation success : odd ratio 5.3 [2.0-14.0] ; p= 
0.001. (Figures A/B attached)   

Conclusions: Using state of the art isolation technique and 
standardized procedures by an experienced team, islet isolation 
was successful in 34% of pancreata harvested from brain dead 
donors for clinical islet transplantation. Among donor’s 
charateristics, body surface area was the main predictor of iso-
lation success. 
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Islet Encapsulation, Engraftment and Bioengineered 
Scaffolds 

P26 

Development of a functionalised biomaterial to support 
pancreatic islet viability in transplantation 

L. McDonough1,2, R. Ibañez1, E. Dolan1,2, B. Cavanagh3, M. 
Salamone4, H. Brandhorst5,6, D. Brandhorst5,6, P. Johnson5,6,7, G. 
Duffy2, H. Kelly1,2  

1School of Pharmacy, Royal College of Surgeon in Ireland, Dub-
lin,Ireland. 2Tissue Engineering Research Group, Royal College 
of Surgeons in Ireland, Dublin,Ireland. 3Cellular and Molecular 
Imaging Core, Royal College of Surgeons in Ireland, Dublin, 
Ireland. 4ABIEL S.r.l., IAMC-CNR, Campobello di Mazara, It-
aly. 5Nuffield Department of Surgical Sciences, University of 
Oxford, Oxford, UK. 6Oxford Centre for Diabetes, Endocrinol-
ogy and Metabolism, Oxford, UK. 7Oxford NIHR Biomedical 
Research Centre, Oxford, UK. 

Aim of Study: Pancreatic islet transplant therapy is a promis-
ing treatment for type 1 diabetes mellitus. However the short 
supply of donor islets and poor survival and efficacy when in-
fused into the portal vein limit application of the current pro-
cedure. The Diabetes Reversing Implants for enhanced Viabil-
ity and long-term Efficacy (DRIVE) project aims to develop a 
suite of bio-interactive hydrogels, based on hyaluronic acid 
(HA), which will be used to deliver pancreatic islets in a protec-
tive capsule to extravascular sites improving survival and en-
graftment of transplanted pancreatic islets.  

Methods: Central to the success of this approach is the bio-
compatibility of the HA based hydrogels with pancreatic islets 
and the ability of biologically relevant molecules to diffuse 
freely in and out of the hydrogels. To determine biocompatibil-
ity, preliminary experiments were performed on encapsulated 
rat and human islets using a 200µL hydrogel (8mm diameter, 
4mm height). Rat islets were isolated from Lewis and Wistar 
rats and cultured in 2D for up to 72 hours before use. Rat islets 
were then encapsulated in the hydrogel at a density of 2000 to 
5000 IEQ/mL and imaged using light and confocal microscopy. 
The encapsulated rat islets were cultured for 1 week and a glu-
cose stimulated insulin secretion (GSIS) assay was performed 
at 24h, 96h and 144h. Human islets which did not meet the 
criteria for human transplant were encapsulated in the hy-
drogel at a density of 2000 IEQ/mL. Human islets were as-
sessed by GSIS (2 vs. 20 mmol/L glucose) and a plate reader 
based FDA/PI viability assay 2 hours after encapsulation and 
imaged using a light microscope. Insulin diffusion through the 
hydrogels was measured using a fluorescently labeled FITC-
insulin molecule at ex/em 495nm/515nm and by confocal mi-
croscopy. 

Results: Encapsulated rat islets demonstrated insulin secre-
tion up to day 7 (Figure 1A) and showed GSIS response for up 
to 24 hours (stimulation index 1.65) (Figure 1B). Rat islets did 
not appear damaged by the encapsulation process retaining 
their characteristic morphology (Figure 1C). 

 

Following encapsulation, human islets showed viability of 
50.9% and exhibited a GSIS response at 2h (stimulation index 
2.0). Viability of the encapsulated human islets was lower than 
the control human islets (200 IEQ) in free floating culture 
(77.5%), which may be due to analytical variability. Light mi-
croscopy indicated that encapsulated human islets were intact 
and homogeneously dispersed after encapsulation. Diffusion 
studies showed insulin diffused up to 2mm into the hydrogel 
after 60 minutes incubation in insulin solution (Figure 2A) and 
through the entire hydrogel after 120 minutes (Figure 2B).  

 

In the region of 37% of loaded insulin diffused from the hy-
drogel after 4 hours.  

Conclusions: These studies indicate that the HA based hy-
drogel shows potential as a biocompatible carrier for pancreatic 
islets, and allows for diffusion of insulin into and out of the hy-
drogel. Future studies will focus on three areas. Firstly, to en-
hance biocompatibility, functionalization of the hydrogel with, 
for example pancreatic proteins and oxygen carriers will be as-
sessed. Secondly analytical assays for testing in 3D systems 
will be optimised to ensure validity of results. Finally, further 
investigation into the diffusion of materials through the hy-
drogel will be undertaken to assist in informing device design 
e.g. area and thickness, helping ensure successful translation 
of the DRIVE product to the clinic. 
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Hydrogel encapsulated porcine islet transplantation re-
stored diabetes for immune normal mice 

W. Yuan1, K. Taniwaki1, T. Kurokawa1, F. Inagaki1, O. Hagi-
wara1, M. Shimoda1  
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Aim of Study: Type 1 diabetes (T1D) is an autoimmune dis-
ease characterized by the destruction of beta-cells within the 
pancreas, resulting in absolute deficiency of insulin. In recent 
years, transplantation of human islets from brain death or car-
diac arrest donor for T1D has been shown to be effective for 
stabilizing blood glucose levels and high safety. However, 
shortage of donors is a major problem. As a solution to this 
problem, porcine pancreatic islets transplantation has been 
expected as a potential treatment for T1D. But on the other 
hand, the patients are necessary to take immunosuppressive 
drugs for the lifetime to suppress rejection after transplanta-
tion. To avoid the problems such as cost and side effects of im-
munosuppressant, various immune isolation devices and cap-
sules have been developed. However, there are no devices or 
capsules that still have complete immune isolation capacity. 

Methods: We examined various methods of encapsulating por-
cine islets into hydrogel capsules. First, we examined a method 
of gel-A encapsulation of porcine islets using nozzles. This 
method was able to control the size of the capsules easily. The 
morphological and dimensional characteristics of microcapsules 
could be varied by changing different experimental parameters 
such as the nozzle vibrational frequency, the nozzle vibrational 
amplitude, the polymer pumping rate and the distance between 
the nozzle and the surface of the gelling bath. These capsules 
did not have another polymer coating. This method results in 
the production of microcapsules with optimal characteristic for 
cell transplantation protocols. We also investigated larger cap-
sules which was about 1 cm in diameter and 1 to 2 mm in 
thickness. The larger capsules have the advantage that the to-
tal volume is relatively small, and it is also possible to remove 
them after transplantation. 

We performed streptozotocin (STZ) with 160mg/kg of body 
weight to the BALB/c Cr Sic mice with tail vein injection. En-
capsulated porcine islets were transplanted into abdominal 
cavity of diabetic mice (blood glucose level > 350 mg/dl) 

Results: The blood glucose levels were decreased after trans-
plantation (blood glucose level: < 200 mg/dl), and the close on 
normal blood glucose levels was continued for several months, 
and about 80 percent of pancreatic islet remained 8 months 
after transplantation. And 2weeks after graft removal, the 
mice blood glucose level was increased again (blood glucose 
level> 500mg/dl). 

Surprisingly, the grafts were viable and effective in immune 
normal mice for long term without immunosuppressive drugs. 
We compared differences in results depending on the size and 
shape of the hydrogel capsules. 

Conclusions: The hydrogel encapsulation with an optimal 
condition could be useful for islet xenotransplantation. 
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Large-Scale and Sorting of Encapsulated Human Islet 
Preparation into Resolved Empty from Loaded Sub-
populations: Proof-Of-Concept 

J. Mendoza-Elias1,2, E. Marchese1, Y. Xian1,2, L. Wang1, J. 
McGarigle1, S. Ghani1, D. Isa1, C. Yeh3, J. Oberholzer1, Y. 
Wang1,2  

1Department of Surgery/Transplant, University of Illinois at 
Chicago, Chicago, USA. 2Department of Bioengineering, Uni-
versity of Illinois at Chicago, Chicago, USA. 3Department of 
Surgery, China Medical University Hospital, Taichung, Taiwan 

Aim of Study: Encapsulation is a promising approach to over-
come the need for immunosuppression by protecting islet tis-
sues from host immune rejection.  

Methods: The most commonly investigated method for islet 
encapsulation therapy is alginate microencapsulation, which 
has been shown to ensure efficient nutrient influx, insulin re-
lease, and waste exchange. However, due to the nature of the 
encapsulation process the production of empty capsules (micro-
capsules without islets) is an unavoidable by-product creating 
several obstacles. First, studies have demonstrated that empty 
alginate microspheres may potentiate foreign-body reactions 
that may result in encapsulated islet graft rejection. Second, 
empty microcapsules significantly contribute and increase the 
encapsulated islet preparation implanted into the animal 
model or potential patient. Third, this may limit transplant 
sites and implantable islet mass. Consequently, empty capsule 
by-products are a technical limitation in the clinical application 
of islet microencapsulation. In general, manual removal of the 
empty capsules post encapsulation is challenging and unpracti-
cal due to the large capsule population and potential contami-
nation. Other methods have had limited success; but, are diffi-
cult to scale-up to the industrial scale and speed required by 
the clinic. 

Results: In this study, we demonstrate that a continuous den-
sity gradient can sort an encapsulated human islet preparation 
into resolved empty and loaded capsules subpopulations. We 
demonstrated the sorting of 10,000 islet equivalents (IEq) and 
20,000 IEq human islet preparations encapsulated in a 500 µm 
alginate calcium and barium capsule at a seeding density of 
10,000 IEq/mL combined with equal volume of empty alginate. 
Furthermore, we characterize pre-sorted (PRE) and post-sorted 
(POST) encapsulated islet preparations and characterize: 
preparation volume reduction, islet mass loss, loaded-capsule-
percent-composition, morphology, viability scores, and function 
as evaluated by: glucose induced insulin secretion assay, intra-
cellular calcium flux assay, and mitochondrial potential 
changes. 

Conclusions: In summary, for sorting 20,000 IEq preparation, 
we found the process reduced encapsulated islet preparation 
volume (-33.33% ± 2.95) with a non-significant loss in IEq (PRE 
vs. POST: 18,239.3 ± 952.20 vs. 16,156.15 ± 4,772.66, 
p=0.4996); and enrichment in loaded-capsule-percent-
composition (PRE vs. POST: 27.11% ± 5.79 vs 59.18% ± 9.85, 
p=0.0177). Furthermore, islet viability and function was not 
significantly adversely impacted and the observation that in-
creasing encapsulated islet density correlates with: (i.) increas-
ing islet viability scores (PRE vs. POST: 65.33% ± 4.55 vs. 
77.63% ± 2.35, p=0.0085); (ii.) GSIS bulk insulin released dur-
ing 25 mM glucose challenge (20.58 ± 2.83 µUI/10 islets vs. 
52.40 ± 7.55 µUI/10 islets, p=0.0169); (iii.) GSIS stimulation 
index (PRE vs. POST: 0.7069 ±0.05 vs. 1.51 ± 0.20, p=0.00185); 
(iv.) AUC of intracellular calcium influx under 25 mM glucose 
stimulation (PRE vs. POST: 1993.76 ± 13.56 vs. 2178.16 ± 8.33, 
p<0.0001); (v.) intracellular calcium influx under 30 mM KCL 
stimulation (PRE vs. POST: 1638.22  ± 22.39 vs. 1714.22 ± 
16.97, p<0.0067); while not significantly impact metabolic func-
tion as indicated by non-significant changes in mitochondrial 
potential changes. 
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Increasing Islet Packing Density within Immunoisola-
tion Devices Increases Cell Death and Alters Molecular 
Profiles Post-transplant 

L. Steyn1, J. Jandova1, C. Min1, D. Molano1, N. Price1, J. 
Stanton1, W. Purvis1, T. Loudovaris2, S. Limesand3, K. Papas1  

1Department of Surgery, The University of Arizona, Tucson, 
USA;2St. Vincent's Institute of Medical Research, Melbourne, 
Australia;3School of Animal and Comparative Biomedical Sci-
ences, The Univeristy of Arizona, Tucson, USA 

Aim of Study: For patients with Type I Diabetes, islet trans-
plantation is evolving into a favorable treatment option. How-
ever, there are limitations that must be overcome in order for 
this to become a viable treatment option. Limitations for wide-
spread clinical islet transplantation include the need for life-
long immunosuppression and the finite availability of human 
islets. The use of immunoisolation devices offers a potential 
solution to these limitations by enabling the use of human is-
lets and ultimately stem cell derived beta cells without immu-
nosuppression. The treatment of a diabetic patient requires a 
large number of islets, which requires the islets to be packed at 
extremely high densities in order to accommodate them within 
a reasonably sized device. High islet densities within a device 
affect their efficacy by creating significant oxygen and other 
nutrient limitations leading to cell stress, dysfunction and 
death. The objective of this study was to determine the effects 
of high islet density loading within an immunoisolation device 
on islet viability and transcriptome post-transplantation. 

Methods: The TheraCyte device was used as a model for this 
study. Theracyte devices were loaded with increasing islet 
packing densities of human islets at a low density (500 IE/cm2, 
n=3), medium density (2000 IE/cm2, n=3), or high density (4000 
IE/cm2, n=3) and then transplanted subcutaneously into a nude 
rat model. The devices were explanted after 3 days and islet 
viability was assessed by histological measurements. Device 

sections were stained for cleaved caspase-3 (apoptotic marker), 
insulin, and DAPI (nuclear marker). The HTG EdgeSeq mRNA 
gene expression assay containing 2,568 genes, 15 housekeeping 
genes, 5 negative and 4 positive process controls was performed 
on device section samples from each explanted device (n=3 for 
each density). 

Results: Histological analysis confirmed that only a small 
fraction of islets (tissue) remained viable within the medium 
and high density devices (2000 IE/cm2 and 4000 IE/cm2) 3 days 
post-transplant. Any remaining tissue in the medium and high-
density devices was concentrated at the periphery of the de-
vices and was positive for cleaved caspase-3. Cleaved caspase-3 
was co-localized with insulin in the medium and high density 
devices, indicating β-cells were undergoing programed cell 
death. No cleaved caspase-3 positive β-cells were observed in 
the low density control devices (500IE/cm2). Gene expression 
analysis revealed the biggest differences between low and high 
density devices. Of the 92 statistically significant genes with a 
fold change higher than 1.5, 67 were up-regulated and 25 genes 
down-regulated in low density (p<0.05). Most of these genes are 
involved in cellular processes such as hypoxia, apoptosis, cell 
cycle, angiogenesis, stress and toxicity and immune processes. 
There were 10 differentially expressed genes between medium 
and high density samples and 3 genes between low and me-
dium density samples (fold change>1.5; p<0.05). 

Conclusions: These results show a dramatic decrease in islet 
viability in devices loaded with higher densities (>2000 IE/cm2), 
signifying a major limitation in transplantation methods with 
realistically sized devices. Novel approaches, especially ones 
enabling oxygen delivery in situ, are needed to overcome islet 
density limitations. Oxygen supplementation will be required 
with existing device designs to achieve high islet density load-
ing within an immunoisolation device without compromising 
islet viability and function. 

P30 

Possibility of subcutaneous islet transplantation using 
tissue-engineered sheets 

S. Ono1, T. Adachi1, M. Hirabaru1, K. Matsushima1, H. Ima-
mura1, T. Adachi1, Y. Kawakami1, T. Kuroki2, M. Takatsuki1, S. 
Eguchi1  
1Department of Surgery, Nagasaki University Graduate School 
of Biomedical Sciences, Nagasaki, Japan. 2Department of Sur-
gery, Nagasaki Medical Center, Nagasaki, Japan. 

Aim of Study: The outcome of islet transplantation have im-
proved recent 10 years, however early graft loss after trans-
plantation is still problem. There are several factors that lead 
to early graft loss. In this study, we focus the instant blood-
mediated inflammatory reactions (IBMIRs) and hypoxia of 
transplant site. Some previous reports described that during 
intraportal transplantation, 60-80% of the islets are lost within 
1 h after transplantation due to IBMIRs. In order to avoid the 
IBMIRs, several studies showed the transplantation of islets at 
extrahepatic sites, including the omentum, spleen, testis and 
renal subcapsular space. However insufficient long term sur-
vial of graft have been showed after transplantation at these 
sites due to hypoxia.  Protection of islets from hypovasculariza-
tion may contribute to maintain the graft function. Some pre-
vious reports suggested that mesenchymal stem cells (MSCs) 
or fibroblast could protect human islets and promote early re-
vascularization. The main purpose of this study is to evaluate 
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the efficacy of co-transplantation with MSCs and fibroblast us-
ing the cell sheet in islet subcutaneous transplantation and to 
clarify which type of feeder cells is ideal for co-transplantation 
in vitro. 

Material and Methods: Rat MSCs and Human fibroblasts 
were engineered into cell cells sheets using temperature-
responsive culture dishes. 1) The islets were isolated from 
Fisher 344 rats and seeded on MSCs sheet. After 3 days co-
culture, we evaluated the efficacy of the MSCs sheets as a scaf-
fold comparing the cultivation of islets with or without sheets 
in terms of islet viability, recovery rate, insulin secretion, and 
cytokine’s secretion. The therapeutic effects of engineered 
MSCs with islets were evaluated by subcutaneous transplanta-
tion to severe combined immunodeficiency (SCID) mouse with 
streptozotocin-induced diabetes. 2) Human islets and fibro-
blasts were engineered as described method. We evaluated the 
islet viability, insulin secretion, cytokine’s secretion, fi-
bronectin, and the cell junction between islets and fibroblast 
sheets. (3) MSC (ADSC, BMSC) or fibroblast was seeded and 
human islets was put on MSC or fibroblast sheet. After 3 days 
culture, to evaluate the viability, survival assay, glucose stimu-
lated insulin secretion test and cytokines. 

Results: 1) The MSCs sheet improved islet viability, recovery 
rate, insulin secretion, and cytokine’s secretion. In the recipi-
ent mice, normoglycemia were maintained for long time in 
MSCs sheet group. 2) The fibroblast sheet improved the islet 
viability, insulin secretion, cytokine’s secretion, fibronectin, 
and the cell junction. 3) Islet viability and VEGF secretion 
were superior in ADSC group compared to others. 

Conclusions: Subcutaneous islet transplantation would be 
possible by using MSC and fibroblast sheet as a source of cyto-
kines and extracellular matrix. Especially, ADSC is better for 
angiogenesis and has a possibility of cytoprotective effect for 
islets. 

P31 

Effect on Human Islet Co-Transplanted with Mesen-
chymal Stem Cells in the Liver and Kidney Capsule 

W. Cui1, L. Fan2, X. Ma1, G. Chen1, K. Khan3, C. Desai4, C. Gon-
zalez2  

1Islet Cell Lab, Georgetown University Hospital, Washington 
DC, USA. 2Bone Marrow Transplant, Georgetown University 
Hospital, Washington DC, USA. 3Transplant, Georgetown Uni-
versity Hospital, Washington DC, USA. 4Surgery, University of 
North Carolina, Chapel Hill, USA. 

Background:  We examined the effect of co-transplantation of 
mesenchymal stem cells (MSC) from adult human bone-
marrow (BM) and human islets (HI) in a mouse model. Our 
primary aim was to establish the safety and suitability of the 
liver via intra-portal injection versus under the kidney capsule 
as a site for HI and MSC co-transplantation. Our secondary 
aim was to determine the effect of co-transplantation of MSCs 
on the outcome of islet transplantation. 

Methods:  After isolation and in-vitro characterization of 
MSCs and isolation of pancreatic islets, both were co-
transplanted into chemically induced diabetic, severe combined 
immune deficiency (SCID, Beige) mice. The mice were screened 
with an intraperitoneal glucose tolerance test and the diabetes 

was induced by intraperitoneal injection of 150mg/kg Strepto-
zotocin. Mice whose non-fasting blood glucose was over 
250mg/kg on two consecutive measurements were considered 
diabetic. Human Islets (HI) and MSCs were in the following 
proportions:   

Liver: 1000 IEQ HI + 200 MSC 

Kidney: 2000 IEQ HI + 200 MSC 

We assessed HI graft function for 30 days comparing the above 
groups to controls (HI transplanted in chemically induced dia-
betic mice but without MSC co-transplantation. Monitoring 
was primarily by measuring non-fasting blood glucose daily. 
Euglycemia was defined as non-fasting blood glucose < 200 
mg/dL on two consecutive measurements. 

Results: Our initials study showed that using 1000 IEQ of HI 
was adequate in the liver however there was no engraftment 
with this dose under the kidney capsule and hence the dose 
was doubled. We noted that there was good HI engraftment in 
the liver; there was no difference in the euglycemic rate com-
paring HI-MSC co-transplants to HI controls (Figure 1). Hu-
man islets transplanted under the kidney capsule showed a 
dichotomous pattern with very poor engraftment for HI con-
trols as compared to HI-MSC co-transplants, (Figure 2). 

Conclusions:  Our data indicates that the addition of MSCs to 
HI transplanted in the liver via the intra-portal route is safe 
and does not affect engraftment. Human islets transplanted 
under the kidney capsule in this mouse model did not engraft 
unless a double dose was used and was much better when 
MSCs were simultaneously infused. The effect of MSCs on the 
HI and the enhanced engraftment needs further study. 
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Whole Pancreas and Islet Graft Monitoring 

P32 

Comparison of the metabolic results and complications 
of procedures for pancreas or islet grafts in the two 
years following transplantation: a single center experi-
ence 

O. Villard1, S. Delmas2, P. Benhamou3, T. Berney4, G. Mourad2, 
V. Garrigue2, M. Pierredon5, F. Panaro6, A. Wojtusciszyn1  
1Department of Endocrinology, Diabetes and Nutrition, Hôpital 
Lapeyronie, University of Montpellier, Montpellier, France. 
2Department of Nephrology, Dialysis and Transplantation, 
Hôpital Lapeyronie, University of Montpellier, Montpellier, 
France. 3Department of Endocrinology, Grenoble Alpes Univer-
sity Hospital, Grenoble, France. 4Department of Surgery, Cell 
Isolation and Transplant Center - University of Geneva, Ge-
neva, Switzerland. 5Department of Radiology, Hôpital Saint 
Eloi, University of Montpellier, Montpellier, France. 
6Department of General and Liver Transplant Surgery, Hôpital 
Saint Eloi, University of Montpellier, Montpellier, France. 

Introduction: The restoration of pancreatic beta-cell function, 
through allogeneic transplantation of pancreas (PT) or islets of 
Langerhans (IT), can be proposed for selected patients with 
type 1 diabetes. Results of islet transplantations continue to 
improve from the Edmonton protocol and to reach those of pan-
creas’s transplantation. We propose to compare the metabolic 
results and complications of these two techniques, obtained in 
the 2 years following the first transplantation in patients 
grafted by one of these techniques in our center. 

Methods: Thirteen PT (6F / 7M) patients (9 of which received 
simultaneously a renal transplant) were compared to 13 IT pa-
tients (9F / 4M): 3 after a pancreatic transplant failure, 2 after 
a renal transplant and 8 with islet transplant alone. At the 
time of transplantation, PT recipients were younger than IT 
recipients (respectively 29 and 48 years, p <0.0001). The dura-
tion of diabetes (26.3 and 31.2 years), BMI (24.9 and 24.3 kg / 
m2), and HbA1c before graft (9.3 and 8.6%) did not differ sig-
nificantly between the two groups. Insulin requirements 
tended to be higher before transplantation in PT patients (0.60 
vs 0.47 Ui / kg / d, p = 0.09). Five PT and 10 IT recipients were 
followed up at 2 years. 

Results: Both grafts significantly reduced HbA1c : median 
with interquartile of 5.5% [5.2; 6.2] and 6% [5.6; 6.8] at 1 year 
post-graft, and 5.8% [5.2; 6.2] and 6.9% [5.9; 7.7] at 2 years, for 
PT and IT respectively. Insulin-independence in PT often oc-
curs very early after surgery and is estimated at 100% (13/13), 
91.7% (11/12) and 80% (4/5) respectively at 6 months, 1 and 2 
years post-graft. In IT, insulin-independence is estimated at 
61.6% (8/13), 70% (9/13) and 75% (9/12) after completion of the 
second or even third islet infusion. The positive c-peptide is 3 
times higher in PT compared to IT (p <0.001) in the first year. 

Among the 30 islet infusions performed, 8 perihepatic hema-
tomas (7 patients) result in 1 transfusion and 1 radiological 
embolization. Thirteen PTs were complicated in 10 patients: 3 
hemodynamic shocks, 2 pulmonary embolisms, 10 transfused 
patients and 6 sepsis. Early re-surgery (in the first 15 days) 
was necessary in 5 PT (38%) without loss of graft: 1 pancreatic 
venous thrombosis, 1 renal transplantectomy, 3 peri-
anastomotic hemorrhages. We report 3 later surgeries: 2 
drainages of pancreatic abscess and 1 evisceration. 

A rejection was observed in 1 PT at 6 months and 2 IT at 1 and 
2 years. An anti-HLA alloimmunization is observed in 2 PT 
and 1 IT. The iatrogenicity of immunosuppressive drug is com-
parable between the 2 groups (8 PT and 7 IT). 

Conclusions: Both graft types improved all metabolic parame-
ters in all patients at 2 years of age. These results are observed 
very early in PT, at 6 months in TI to finally be comparable on 
the rate of insulin-independence at 2 years. Islet transplanta-
tion remains minimally invasive. Pancreatic transplantation is 
associated with severe morbidity: 77% of severe complications, 
all favorable at 3 months. Each procedure therefore retains its 
indications, which must be strictly reserved for patients for 
whom the benefit / risk balance remains positive. 

P33 

The characteristics and locating tendency of the grafted 
islets in allo-transplanted non-human primate liver 

G. Kim1, J. Lee1, D. Shin1,2, H. Lee1, H. Park1,3, K. Lee1,3, G. 
Choi1,3, S. Park1, J. Park1,3, S. Kim1,3  

1Transplantation Research Center, Samsung Biomedical Re-
search Institute, Samsung Medical Center, Seoul, Korea. 
2Department of Health Sciences and Technology, Graduate 
School, Sungkyunkwan University, Seoul, Korea. 3Department 
of Surgery, Samsung Medical Center, Sungkyunkwan Univer-
sity School of Medicine, Seoul, Korea. 

Aim of study: Islet transplantation (IT) is a promising ther-
apy strategy to treat type 1 diabetes. Non-human primate 
(NHP) is mainly used in pre-clinical phase for islet transplan-
tation and surgical technique application into human. How-
ever, little was known about transplanted islet’s distribution in 
the whole liver and its characteristics. In this study, we con-
firmed the characteristics and locating tendency of the grafted 
islets in the liver of allo-islet transplanted cynomolgus monkey. 

Methods: Four whole monkeys liver (about 1 to 5 month after 
IT) were divided into eight segment (S1~S8) by functional 
anatomy and fixed. Each segment was sectioned and then par-
affin embedded. Using immunohistochemistry method, islet 
grafted liver slides were stained by H&E and insulin. Slide im-
ages were analyzed by Aperio positive pixel count V9 algo-
rithm. 

Results: Analyzed liver area of recipient monkeys were 
9,369±511mm2 to 16,569±794mm2. The total number of counted 
islets in liver tissues was 102±13 to 631±51. Islet distribution 
in each segment of the all recipient’s liver were S1 (18.2±5.6%), 
S2 (22.7±11%), S3 (11.8±6.8%), S4 (18.8±4.8%), S5 (5.3±3.8%), 
S6 (5.4±4.8%), S7(5.9±4.2%) and S8(11.9±3.3%) respectively. 
When normalized to islet number per tissue area (100mm2), 
each segment present S1 (28.5±5.7%), S2 (13.9±6.6%), S3 
(14.1±7.7%), S4 (12±1.7%), S5 (6.9±4.5%), S6 (4.8±4.2%), S7 
(5.2±3.9%), S8 (14.7±4.6%) respectively and many islets were 
existed especially in the segment 1 in all recipient monkey. 
Grafted islet size (diameter) were 50.0um to 420.8um and the 
insulin positive area of islet was 0.37% to 92.49% in total 3,746 
islets from four recipient monkeys. 

Conclusions: We visualized islets in the whole liver of four 
recipient monkeys at a glance through IHC and islet character-
istics. Our results indicate that the largest numbers of islets 
were existed in S1 than other segments (by islets per tissue 
area). Also, insulin positive area was higher in the smaller 
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(50~100 um) than bigger size (100 um<) islets. Thus, S1 is 
more reasonable site for liver biopsy. So our analysis of charac-
teristics in long term insulin independently survived monkey 
livers will provide information to clinical study. 

P34 

Effect of Intrapancreatic Fat on Diabetes Risk after To-
tal Pancreatectomy with Islet Autotransplantation 

M. Kizilgul1, M. Bellin1,2, M. Abdulla1, D. Heller1, G. Beilman3, 
S. Chinnakotla3, T. Dunn3, T. Pruett3, B. Hering1,3, J. Wilhelm1  
1Schulze Diabetes Institute, University of Minnesota, Minnea-
polis, MN, US. 2Department of Pediatrics, University of Minne-
sota, Minneapolis, MN, US. 3Department of Surgery, Univer-
sity of Minnesota, Minneapolis, MN, US. 

Background: While intrapancreatic fat is postulated to impair 
b-cell mass and function in type 2 diabetes, possibly via local 
release of non-esterified fatty acids and pro-inflammatory fac-
tors, the impact of intrapancreatic fat has never been studied 
in the context of type 3c diabetes.  Pancreatic fat has been 
shown to exacerbate mortality and morbidity of patients ex-
periencing acute pancreatitis and may also play a role in pan-
creatic diseases such as pancreatitis and pancreatic cancer 
progression through a complex interplay of inflammation, adi-
pocytokines, and other factors. Patients undergoing TPIAT 
presents a unique opportunity to explore the role of intrapan-
creatic fat in chronic pancreatitis and diabetes, because of the 
opportunity to intimately examine the entire pancreas paren-
chyma and tissue biopsies in patients who also have extensive 
metabolic phenotyping and are at high risk for subsequent dia-
betes. 

Material and Methods: We studied the association between 
intrapancreatic fat and diabetes outcomes in 87 patients un-
dergoing TPIAT between 2009 and 2016 who met the following 
criteria: marginal islet mass transplanted (2000-5000 islet 
equivalents/kg), non-diabetic prior to TPIAT, with low (“LPF”, 
n=53) or high (“HPF”, n=26) intrapancreatic fat content. Intra-
pancreatic fat was initially evaluated by gross examination 
during islet isolation and later validated using histomor-
phomeric analysis of archived pancreas biopsies taken just 
prior to isolation (n=44). Samples were paraffin-embedded and 
sections stained with hematoxylin and eosin prior to digital 
image analysis and fat area quantification. HPF and LPF 
groups were matched for age, BMI, and etiologic classification 
to remove confounding factors related to metabolic outcomes. 

Results: Differences in fat content were confirmed with histo-
morphometry (2.1+/- 4.3 vs 10.6+/-8.9%; p<0.001). Patient 
demographics and islet isolation data was similar between 
groups.  Insulin independence or low-dose partial insulin sup-
plementation was more frequent at 1 year with LPF (p=0.016); 
1 and 2-hour glucose levels during mixed meal tolerance tests 
were higher in the HPF group (p=0.027, p=0.016) while Beta-
score (a composite marker for islet function) was significantly 
better in the LPF group (6.08 ± 1.73 to 4.58 ± 1.93, p=0.028). 
Average insulin use, fasting glucose, HbA1c, fasting and stimu-
lated C-peptide levels were similar between groups.  

Conclusions:  Patients with HPF were more likely to be insu-
lin dependent, with higher post-prandial glucose excursion, 
suggesting that intrapancreatic fat might lead to b-cell dys-
function with detrimental effects on diabetes outcomes after 
TPIAT. Alternatively, high intrapancreatic fat may be a 

marker for patients with greater visceral adiposity and insulin 
resistance. 

Table. Metabolic outcomes 1-year after TPIAT 
LPF (n=53) HPF (n=26)    

Mean 
(n) 

SD or 
% 

Mean 
(n) 

SD or 
% 

P 

Avg Insulin Use 
(U/day) 

11.0 (41) 12.3 17.8 
(14) 

12.3 0.088 

Fasting glucose 
(mg/dL) 

108.2 
(38) 

37.1 133.2 
(11) 

43.6 0.106 

1st-hour glucose 
in MMTT* 

142.8 
(30) 

58.5 192.6 
(10) 

57.9 0.032 

2nd-hour glu-
cose in MMTT* 

135.3 
(38) 

58.0 192.4 
(11) 

69.9 0.027 

HgbA1C (%) 6.4 (40) 1.1 6.9 (12) 1.1 0.151 
Fasting C-
peptide (ng/mL) 

0.99 (38) 0.72 1.14 
(11) 

1.12 0.694 

Stimulated C-
peptide (ng/mL) 

2.72 (38) 1.39 2.46 
(11) 

1.40 0.595 

Graft Failure 
(%) (C-peptide 
<0.6 ng/mL) 

 (0 of 38) 0 (0 of 11) 0 NA 

Beta-score 6.1 (36) 1.7 4.6 (11) 2.0 0.034 
 

LPF=Low pancreatic fat; HPF=High pancreatic fat; MMTT: 
Mixed meal tolerance test 
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Oral Glucose Tolerance Testing identifies high preva-
lence of glucose intolerance after Pancreas Transplan-
tation for Type 2 Diabetes  

D. Al-Adra1, A. Norgate1, S. Singh2, J. Schiff2, M. Selzner1, G. 
Sapisochin1, I. McGilvray1, M. Cattral1  

1Surgery, University Health Network, Toronto, Canada. 
2Medicine, University Health Network, Toronto, Canada. 

Aim of Study: Pancreas transplantation has emerged as an 
effective therapeutic option for selected patients with Type 2 
diabetes (T2D).   Although graft survival and function are simi-
lar in patients with T1D and T2D, patients with T2D may have 
an increased risk of returning to insulin therapy because of 
insulin resistance.  We hypothesized that Oral Glucose Toler-
ance Testing (OGTT) may help identify T2D recipients at risk 
of recurrent diabetes. 

Methods: We analyzed the glycemic profile of 14 patients with 
T2D who received a pancreas transplant (SPK 11, PAK 3) be-
tween 2010 and 2016.  OGTTs were performed with a 75 g glu-
cose load at 6, 12 and 24 mo. after transplantation.  Blood glu-
cose and C-peptide levels were measured at 0 and 2 hrs. The 
patients were classified into 3 groups: normal, impaired glu-
cose tolerance (IGT), or diabetes (DM) based on WHO criteria. 
Fasting blood glucose (FBG) and HbA1c were monitored regu-
larly during follow-up.  

Results: The median pre-transplant insulin requirements and 
C-peptide values were 41U/d (range 24-140) and 755 pmol/L 
(381-6322), respectively.  After a median post-transplant fol-
low-up of 2.6 (0.8–4.1) years, 13 patients remain insulin inde-
pendent and 1 patient receives insulin at half the pre-
transplant dosage. At 6, 12, and 24 mo., elevated FBG 
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(>6.1mmol/L) and elevated HbA1c (>6.1%; graph A) were de-
tected in 15%, 8%, and 14% and 23%, 55%, and 42%, respec-
tively.    OGTT  (graph B) revealed a high prevalence of IGT 
and DM that increased over time.  All patients with abnormal 
OGTTs at 6 mo. showed no improvement or worsening of gly-
cemic control at 24 mo.  The median C-peptide stimulation ra-
tio (2 hr/0 hr) at 6, 12, and 24 mo. remained stable (2.7, 3.2, 
and 2.9, respectively).  Acute pancreas rejection occurred in the 
one recipient who is treated with insulin.  Among the 6 recipi-
ents with abnormal OGTTs at 24 mo., weight increased >10% 
in 3, decreased in 2, and remained stable in 1; and none have 
had a rejection episode.  

Conclusions: OGGT reveals a high rate of IGT and DM after 
pancreas transplantation for T2D.  Further studies are needed 
to define the long-term impact on the rate of insulin-
independence and whether interventions (e.g. oral hypoglyce-
mic therapy, weight gain prevention) mitigates decline of gly-
cemic control. 
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Pancreas graft assessment using helical CT-perfusion 
tomography 

A. Pinchuk1, I. Dmitriev1, Y. Anisimov1, R. Storozhev1, R. Mus-
limov1, N. Shmarina1  

1Kidney and pancreas transplantation department, Skli-
fosovsky SRI for Emergency Medicine, Moscow, Russian Fed-
eration 

Introduction: To assess pancreas graft’s (PG) condition and 
perfusion parameters using the 640-slice dynamic volume per-
fused computer tomography (PCT). 

Materials and methods: 23 patients after pancreas trans-
plantation were investigated using 640-slice computer tomo-
graphy. The contrast agent was injected through the central 
venous 16G-catheter with 5 ml/sec speed. The research was 
carried out without breath holding. The calculated parameters 
were: arterial blood flow (AF (ml/min/100g) in the graft’s head, 
body and tail areas), and time of maximum PG’s tissue peak 
(TTP (sec.)). 

Results: In all cases we found out adequate PG’s blood supply 
in the time of normal organs’ function. The TTP - 23[19;23,2] 
sec., AF – 126[110;150], 120[103;132], 113[98;130] 
ml/min/100g. It should be noticed that in 10 cases organ’s blood 
supply was carried out separately through splenic artery’s sys-
tem (7 patients with graft’s superior mesenteric artery throm-
bosis and 3 patients with graft’s isolated splenic artery supply 
(ISAS pancreas transplantation)). There were no any clinical or 
laboratory signs PG’s dysfunction in this group of cases. CT-
perfusion results were: AF – 135[117;160], 125[120;132], 

122[105;137] ml/min/100g, TTP – 23[19;25] sec. and statisti-
cally didn't differ from native pancreas perfusion parameters. 

Conclusions: 640-slice dynamic volume perfused computer 
tomography allows to visualize whole-PG’s vascular structure 
and anatomy. It also helps objectively estimate the adequacy of 
PG’s blood supply and assess perfusion parameters in all pan-
creas graft’s regions. 
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Peripheral Blood Lymphocyte Counts in Pancreas 
Transplant Recipients 

V. Dadlani1, A. Mukhtar1, B. Smith2, M. Stegall2, Y. Kudva1  

1Division of Endocrinology, Mayo Clinic, Rochester, USA. 
2Department of Transplantation Surgery, Mayo Clinic, Roches-
ter, USA. 

Objective: Subsets of patients with T1D experience different 
profiles of immune related adverse events after PT.  We stud-
ied immune profiles of patients before and after simultaneous 
pancreas kidney (SPK) and pancreas transplantation alone 
(PTA) to identify sub-cohorts that could ultimately facilitate 
development of personalized immune suppression for PT.  

Methods: Patients with T1D received SPK and PTA trans-
plantation had peripheral blood immune cells (B, T and NK 
cells) evaluated prior to transplantation and 3 to 5 months and 
12 months after transplantation. All patients received Anti-
Thymocyte globulin (ATG®) at transplantation.  Maintenance 
immunosuppression consisted of 3 drugs: Tacrolimus, myco-
phenolate mofetil and prednisone. 

Results: 16 T1D patients received SPK (age 47.9 ± 9.1 years, 
F/M 6/10) and 8 T1D with PTA (age 48.8 ± 9.1 years, F/M, 6/2) 
were studied (Tables 1 and 2).  CD45, CD19, CD3, CD4 and NK 
cells decreased 3-5 months after SPK and increased by 12 
months. None of these cells reached pre transplantation counts 
at 12 months. CD8 cell counts decreased at 3-5 months but 
were restored to pre-transplantation counts at 12 months.  
CD4:CD8 ratio decreased at 3-5 months after SPK and PTA.  
The ratio increased by 12 months but remained suppressed 
compared to pre-transplant status. CD4 cells dropped below < 
200 cells/mm3 in all 8 PTA patients 3-5 months after trans-
plantation. At end of 1 year, CD4 cells were 200-500/ml and 
<200 in 5 (62.5 %) and 3 (37.5 %) patients respectively. Simi-
larly in SPK recipients, CD4 counts remained <200/ml in 9 
(56.3%) and 200-500/ml in 4 (25%) patients respectively after 
transplantation.  

Conclusions: SPK and PTA recipients receiving ATG induc-
tion and standard 3 drug maintenance immunosuppression 
show a decrease in T, B and NK cells after transplantation. By 
12 months, CD8 cell counts are restored to pre-transplantation 
counts.  All other subsets remain suppressed compared to pre-
transplantation measurements. 

Table 1. Immune cells comparison pre and post SPK 

Immune 
cells 

Pre vs 3 to 5 months post 
transplantation 

Pre vs 12 months post 
transplantation 

Post 3 to 5 vs post 12 
months transplanta-
tion 

  Pre 
SPK 

Post 
SPK 

P Pre SPK Post 
SPK 

P Post 
SPK 

Post 
SPK 

P 
value 

CD45+ 
(thou/ uL) 

1.7 ± 0.7 0.4 ± 0.4 <0.001 1.7± 0.7 1 ± 0.5 0.001 0.4 ±  
0.4 

1 ± 0.5 0.002 

CD 19 225± 
136.5 

87 ± 88 0.004 225±136.5 148.6± 
99 

0.01 87 ±   
87.8 

148.6±  
99.4 

0.008 
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CD3 1287 ± 
528 

254.8 ± 
280 

0.001 1287.6 ± 
528.6 

696 ± 
463 

0.002 255 ± 
280 

695.9±   
463 

0.003 

CD4 856 ± 
382 

134  ± 
135 

0.001 856 ±  382 257 ± 
182 

0.001 133.7± 
135 

257.4±   
182 

<0.001
  

CD8 404 ± 
182 

120 ± 
142 

<0.001 404 ±  182 410 ± 
319 

0.5 119.9± 
142 

410.4±  
318.7 

0.001 

CD4:CD8 2.2 ±  
0.9 

1.7 ± 0.7 <0.001 2.2 ± 0.9 0.9 ± 
0.6 

<0.001 1.7 ± 
0.7 

0.9±   
0.6 

0.9 

NK cells 218± 
155 

90 ± 69 0.003 218 ±   
154.6 

144 ±  
70.5 

0.02 90 ±  
69.4 

144 ±  
70.5 

0.003 

  
Table 2. Immune cells comparison pre and post PTA 

Immune 
cells 

Pre vs 3 to 5 months post 
transplantation 

Pre vs 12 months post 
transplantation 

Post 3 to 5 vs  12 post 
months transplanta-
tion 

  Pre PTA Post 
PTA 

P 
value 

Pre 
PTA 

Post 
PTA 

P 
value 

Post 
PTA 

Post 
PTA 

P 
value

CD45+ 
(thou/uL) 

2.6 ± 0.9 0.4 ± 
0.2 

<0.0001 2.6 ± 0.9 1 ± 0.7 0.003 0.4 ± 0.2 1 ± 
0.7 

0.009 

CD 19 359 ±  
205 

76.5 ±  
89 

0.001 359 ±  
205 

109 ±  
80.5 

0.001 76.5± 89 109 ±  
81 

0.01 

CD3 2003 ± 
764 

153 ± 
104 

<0.0001 2003 ±  
764 

753 ±   
645 

0.009 153±104 753 
±   
645 

0.01 

CD4 1390  ± 
546.5 

59 ± 38 <0.0001 1390 ± 
546 

202 ±   
90.5 

0.002 59 ± 38 202.3 
±   
90.5 

0.007 
  

CD8 586 ± 
230 

88 ± 65 0.001 586 ±  
230 

484 ±  
499 

0.3 88 ± 65 484±  
499.5 

0.03 

CD4:CD8 2.4 ±  0.6 0.8 ± 
0.4 

0.004 2.4 ±  
0.6 

0.9 ± 
0.5 

0.001 0.8 ± 0.4 0.9 ± 
0.5 

0.3 

NK cells 210 ±  
117 

97± 523 0.02 210 ±  
117 

152 ±  
66 

0.1 97 ± 53 152 ±  
66 

0.003 
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Hypoglycaemia post pancreas transplantation 

A. Gwozdz1, B. Phillips1, P. Choudhary2, G. Lord3, C. Cal-
laghan1, M. Drage1  
1Department of Transplantation, Guy's Hospital, London, 
UK;2Diabetes, King’s College London, London, UK;3Nephrology, 
King’s College London, London, UK 

Background: Hypoglycaemia is unusual after pancreas trans-
plantation, although symptoms of hypoglycaemia have been 
reported in 30-50% of simultaneous pancreas and kidney 
transplantation (SPK) recipients. The most common pathologi-
cal cause of hypoglycaemia in adults is islet cell adenoma or 
exogenous insulin administration. 

Case description: We report a case of severe hypoglycaemia 
occurring in a 49-year-old woman, 5-months after SPK for type 
1 diabetes mellitus, which was diagnosed at the age of 21 
years, and complicated by autonomic and peripheral neuropa-
thy, and nephropathy. Several months after transplant sur-
gery, she began to experience episodes of symptomatic hypogly-
caemia, which was driven by carbohydrate-rich meals; her 
meal pattern remained consistent. Post-transplant HbA1c and 
insulin levels were in normal range, and islet antigen 2- and 
insulin antibodies were not detected. The patient required a 
structured diet with a fixed amount of carbohydrates daily in 
order to prevent hypoglycaemia; no more than 30g carbohy-
drates at any one time, followed by 10g carbohydrates 2hrs 
later, and no less than 60-80g carbohydrates per day. Her kid-
ney function has remained excellent post-transplantation. 

Discussion: The underlying mechanism of hypoglycaemia af-
ter pancreas transplant is generally not well understood. Sev-
eral potential etiologies that have been implicated in severe 
hypoglycaemia after pancreas transplantation proposed in the 
literature, include: the presence of anti-insulin antibodies; pe-
ripheral hyper-insulinaemia from systemic venous drainage of 
the transplanted organ; alterations in insulin sensitivity; ab-

normalities in counter regulatory hormones; and, rarely, un-
regulated β-cell growth. The significance of a structured diet 
with fixed carbohydrate requirements in the prevention of post-
transplant hypoglycaemia has yet to be defined in the litera-
ture. 
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Impact of acute rejection seriousness on actual glucose 
metabolism in pancreas graft recipients 

T. Havrdova1, F. Saudek1, T. Jedinakova1, L. Voska2, K. 
Lipar3, V. Lanska4  
1Diabetes Center, Inst Clin Exp Medicine, Prague, Czech Re-
public. 2Department of Pathology, Inst Clin Exp Medicine, Pra-
gue, Czech Republic. 3Transplant Center, Inst Clin Exp Medi-
cine, Prague, Czech Republic. 4Department of Statistics, Inst 
Clin Exp Medicine, Prague, Czech Republic. 

Aims of Study: In pancreas transplantation the early indica-
tor of graft dysfunction is still missing. The aim of our study 
was to determine whether a standard IVGTT can be useful in 
graft biopsy indication. 

Methods: We performed 30 examinations in 26 insulin-
independent Type 1 diabetic pancreas recipients with some 
laboratory signs of potential graft dysfunction (increase of se-
rum amylase/ lipase levels): 22 patients with portal venous 
drainage of the pancreatic graft and 4 subjects with systemic 
drainage. Fasting glycemia, insulin and C-peptide levels, 
HbA<sub>1c </sub>and IVGTT with coefficient of glucose as-
similation (K<sub>G</sub>) calculation were assessed just be-
fore ultrasound-guided percutaneous pancreas graft biopsy. 
Banff classification was used for histological rejection grading. 

Results: Despite different grades of acute rejection (AR; mod-
erate in 7 patients, mild in 8, “indeterminate” in 10 and normal 
histology finding in 5 subjects) parameters of actual glucose 
metabolism: fasting glycemia, insulin and C-peptide levels did 
not differ between the groups. In moderate AR group 28% pa-
tients had an abnormal response to the glucose stimulus (DM), 
42% patients had an impaired glucose tolerance (PGT). In mild 
AR group both DM and PGT were present in 37% subjects. 40% 
recipients of “indeterminate” AR group had DM and 50% had 
PGT. In AR-free group 40% recipients had DM and 50% PGT. 
We did not find any significant difference in results of IVGTT 
(p=0.68). Mean KG was 1.16 ± 0.5 (SD) %/min. in moderate AR 
group, 1.01 ± 0.4%/min. in mild AR group, 0.83 ± 0.3%/min. in 
“indeterminate” AR group and 0.95 ± 0.3%/min. in AR-free re-
cipients (p=0.256). Fasting insulin-glucose ratios and insulin 
sensitivity indexes did not differ between the groups (p=0.8 and 
p=0.97, respectively). Serum amylase and lipase levels were 
significantly increasing with AR grade (p=0.0001 and 
p<0.0001, respectively).  

Conclusions: Though this was a small group study, we con-
clude that parameters of glucose metabolism measured by 
IVGTT in time of graft threat probably do not relate directly to 
the seriousness of acute rejection. 

Supported by NV15-26746A (Czech Republic). 
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Use of Canagliflozin in Simultaneous Pancreas-Kidney 
Transplant Recipients for the Treatment of Type 2 Dia-
betes: A Case Series 
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tral3,4, D. Cherney1,6, S. Singh1,2,3  

1Division of Nephrology, Department of Medicine, University of 
Toronto, Toronto, Canada. 2The Kidney Transplant Program, 
University Health Network, University of Toronto, Toronto, 
Canada. 3The Pancreas Transplant Program, University of To-
ronto, Toronto, Canada. 4Division of General Surgery, Depart-
ment of Surgery, University of Toronto, Toronto, Canada. 
5Institute of Health Policy, Management and Evaluation, Uni-
versity of Toronto, Toronto, Canada. 6Department of Physiol-
ogy, University of Toronto, Toronto, Canada. 

Aim of Study:  Simultaneous pancreas-kidney transplant re-
cipients (SPKTR) are at risk of developing type 2 diabetes 
(T2D) following transplantation, where insulin secretion may 
be insufficient to maintain normoglycemia. In non-transplant 
populations, the use of sodium-glucose co-transporter 2 
(SGLT2) inhibitors can improve glycemic control, promote 
weight loss and reduce the risk of cardiovascular events in pa-
tients with T2D. However, there is a lack of safety data regard-
ing the use of SGLT2 inhibitors in transplant recipients. The 
purpose of this study is to describe our short-term experience 
using SGLT2 inhibitors for the treatment of T2D in SPKTR. 

Methods: All SPKTR treated with the SGLT2 inhibitor ca-
nagliflozin at our institution were included.  Baseline demo-
graphic and metabolic data were collected at the time of ca-
nagliflozin initiation and over follow-up. Adverse events were 
also collected. 

Results: There were 4 SPKTR treated with canagliflozin, all of 
which had a primary diagnosis of type 1 diabetes but developed 
T2D after transplantation. The mean age of SPKTR was 49.4 
(SD 8.9) years and the average time on canagliflozin treatment 
was 5.6 (SD 3.4) months. Baseline hemoglobin A1c (HgbA1c) 
and eGFR prior to treatment was 7.4 (SD 1.1)% and 60 (SD 14) 
ml/min/1.73m2, respectively. Mean changes in metabolic and 
renal parameters with canagliflozin treatment are shown in 
the Table. There were no urinary tract or mycotic infections 
diagnosed during treatment.  No patients experienced acute 
rejection or AKI. 

Conclusions: Our short-term observational data suggest that 
SGLT2 inhibition is well tolerated and has therapeutic poten-
tial in SPKTR transplant recipients with T2D, and merits fur-
ther study in a larger cohort over an extended period of time.  

Table. Mean changes in metabolic and renal parameters with 
SLGT2 inhibitor use 

Parameter  Mean change         
HgbA1c -0.3 (SD 0.6) % 
Weight -1 (SD 1.4) Kg 
Systolic BP -9 (SD 4.2) mmHg 
Diastolic BP -9 (SD 12.7) mmHg 
eGFR -1 (SD 8.8) ml/min/1.73m2 

 
Pancreas Transplantation – Outcomes and Complica-
tions 
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Gastroparesis Audit in Adult Pancreas Transplant Re-
cipients – an underestimated and underassessed phe-
nomenon? 

S. Lockhart1, R. Wormell1, R. Crookston1  

1Oxford Transplant Centre, Oxford University Hospitals NHS 
Foundation Trust, Oxford, UK 

Introduction:  Gastroparesis is a relatively common feature of 
individuals with type 1 diabetes mellitus referred for pancreas 
transplantation.  It is widely recognised that failing to fulfil 
nutritional requirements post-transplant can be associated 
with delayed wound healing and repeated hospitalisations.  An 
audit by the dietetics department found no consistency with 
the documentation of gastroparesis in referred patients.    

Methods:  The Gastroparesis Cardinal Symptoms Index was 
introduced as means of objectively evaluating the prevalence 
and spectrum of this syndrome before pancreas transplanta-
tion.  A total of 52 patients were evaluated using the tool from 
November 2014 – January 2016.  Post-operative nutritional 
data, weight and length of stay were collected on these 52 pa-
tients. 

Results:  Of the 52 patients evaluated 13 were identified as 
high scorers.  These patients experienced exacerbations of gas-
troparesis post-transplant with significant nutritional deficits.  
Of these 13 patients 9 had undergone simultaneous pancreas 
and kidney transplant and 4 had a pancreas transplant alone. 

In the SPK cohort: 8/9 not meeting 50% nutritional require-
ment by day 7 despite being offered nutritional supplements. 

In the PTA cohort: 4/4 patients did not meet 50% nutritional 
requirements by day 7.  Length of stay was not influenced by 
the GCSI score. 

Conclusions: Individuals with gastroparesis can be a ne-
glected group. It is unclear if this group is at higher risk of 
graft loss than others. The GCSI score can be used, in addition 
to clinical judgement, to assess the severity of gastroparesis 
and the need for additional dietetic support. 

Currently used nutritional measure are insufficient in deter-
mining nutritional deficits or the risk of developing a nutri-
tional deficit. Using other tools in conjunction with the GCSI 
index may help improve pre and post-transplant management. 

All patients with a high gastroparesis score need dietetic input 
and a specialist enteral feeding agreed at time of transplant 
listing, which can be amended with changes in clinical circum-
stances. 

The audit highlighted the need to increase MDT awareness 
regarding proactive approaches in improving nutritional man-
agement of high scorer’s pre and post-transplant. 

Intraoperative placement of a jejunostomy feeding tube would 
be a potential strategy to ensure improved nutritional status 
and would avoid any risk to the transplant anastomosis by 
later placement of naso-jejunal tubes. While further refinement 
of the GCSI tool may be needed the interpretation of a GCSI 
score must be placed in a clinical context. 
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Severe skin eruption mimicking graft-versus-host dis-
ease following one-way HLA-matched simultaneous 
pancreas–kidney transplantation 
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Introduction: Graft-versus-host disease (GVHD) is an infre-
quent, but usually fatal, complication after solid organ trans-
plantation. It has been reported that the use of an HLA homo-
zygous donor, which results in a complete one-way donor–
recipient HLA match, carries a high risk of developing GVHD 
after liver or intestinal transplantation; however, its signifi-
cance in pancreas and kidney transplantation remains un-
known. We herein report a patient with type 1 diabetes who 
received one-way HLA-matched simultaneous pancreas–kidney 
(SPK) transplantation and developed a severe skin eruption 
mimicking GVHD. 

Case report: A 44-year-old woman with type 1 diabetes-
induced chronic renal failure had HLA typing A (24, -), B (44, 
52), C (12, 14), DR (9, 15), and DQ (6, 9). Her braindead donor 
was a 46-year-old woman with HLA typing A (24, -), B (52, -), C 
(12, -), DR (15, -), and DQ (6, -). The patient underwent enteri-
cally drained SPK transplantation under immunosuppression 
(basiliximab, tacrolimus, mycophenolate mofetil and predniso-
lone [PSL]). The initial post-transplantation course was un-
eventful, with immediate pancreatic function, cessation of 
haemodialysis by postoperative day (POD) 10 and patient dis-
charge on POD 36 on a PSL taper. On POD 39, the patient was 
readmitted with fever of unknown cause and severe skin erup-
tion with truncal pruritus. The patient was initially treated 
with a steroid ointment for a suspected drug eruption, but her 
condition gradually deteriorated. Moreover, the levels of aspar-
tate aminotransferase (AST) and alanine aminotransferase 
(ALT) increased, with normal total bilirubin levels; there was 
no diarrhoea. A skin biopsy performed on POD 41 was consis-
tent with GVHD, showing interface dermatitis with vacuolar 
change, perivascular lymphocytic infiltration and exocytosis 
with necrotic keratinocytes. Peripheral blood was drawn on 
POD 46 to perform short tandem repeat studies for DNA chi-
merism. However, approximately 100% of circulating lympho-
cytes were of recipient origin, which was non-confirmatory for 
GVHD. Suspecting the skin eruption and liver dysfunction to 
be a GVHD-like reaction, 0.5 mg/kg PSL was administered for 
7 days. All symptoms including skin eruption, liver dysfunction 
and fever were alleviated; pancreas–kidney graft functions 
were well maintained, without infection (e.g. viral). 

Conclusions: Major chimerism could not be proved in this 
case, but skin biopsy findings consistent with GVHD and the 
existence of minor chimerism could not be ruled out. As an 
HLA homozygous donor transplant results in a complete one-
way donor–recipient HLA match, the possible risk of develop-
ing GVHD cannot be excluded, and its indications should be 
carefully judged. 
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Long-term effects of pancreas transplantation on dia-
betic retinopathy and incidence and predictive risk fac-
tors for early worsening 

S. Shin1, Y. Kim2, D. Han1, Y. Kim1, J. Lee2, H. Kwon1, S. 
Chun1, Y. Yoon2, J. Kim2  
1Department of Surgery, University of Ulsan, College of Medi-

cine, Asan Medical Center, Seoul, Korea. 2Department of Oph-
thalmology, University of Ulsan, College of Medicine, Asan 
Medical Center, Seoul, Korea. 

Purpose To evaluate the long-term effects of pancreas trans-
plantation on progression of diabetic retinopathy (DR) and to 
determine incidence and associated risk factors for early wors-
ening of DR. 

Methods: Patients who underwent successful pancreas trans-
plantation between January 2007 and October 2015 and were 
followed more than 12 months were consecutively enrolled. DR 
progression was defined as i) development or aggravation of 
central involved macular edema requiring anti-VEGF injec-
tions or/and ii) progression of DR severity requiring panretinal 
photocoagulation (PRP) or/and vitrectomy (PPV). Progression 
within 1 year of pancreas transplant was considered as early 
worsening. The incidence and clinical characteristics of overall 
progression and early worsening of DR were evaluated. Odds 
ratio of each putative risk factor for early worsening was calcu-
lated using binary logistic regression analysis. 

Results: Three hundred and three eyes of 153 patients were 
included in the analysis. At preoperative examination, 221 eyes 
(72.9 %) have advanced DR more than severe NPDR with his-
tory of PRP or/and PPV. During the mean follow-up period of 
4.2 ± 2.2 years, 62 eyes (20.5%) experienced DR progression 
and early worsening of DR was noted in 57 eyes (18.8%) within 
postoperative 1 year. In the multivariate analysis, preoperative 
severe NPDR-PDR with recent PRP (OR 78.1, P < 0.001) and 
pancreas transplantation alone (PTA) (OR 7.7, P = 0.002) were 
significant risk factors for early worsening of DR. In subgroup 
analysis  comparing clinical characteristics of patients with 
and without early worsening, progressors showed longer dura-
tion of DM (P = 0.006), larger changes of HbA1C at 6 months 
after surgery (P = 0.012), lower glomerular filtration rate (P = 
0.007), and postoperative deterioration of renal function (P < 
0.001). 

Conclusions: Although the degree of DR remained stable over 
time in most patients, early worsening of DR after pancreas 
transplantation occurred in considerable patients with poten-
tial risk factors such as preoperative vulnerable status of DR 
and PTA. In particular, the most critical time for progression of 
DR is within the first year of metabolic normalization. 
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Initial experience with de novo belatacept-based immu-
nosuppression with tacrolimus discontinuation in si-
multaneous pancreas kidney transplant recipients 

P. Uva1,2, L. Leon1, A. Quevedo1, A. Dotta1, E. Minue1, R. Pi-
lotti1, F. Toniolo1, E. Chuluyan2, D. Casadei1  

1Pancreas Transplantation, Insituto de Nefrología de Buenos 
Aires - Nephrology, Buenos Aires, Argentina. 2CEFyBO, CONI-
CET, Buenos Aires, Argentina. 

Introduction: In simultaneous pancreas kidney transplanta-
tion (SPK) the most common immunosuppression (IS) regimen 
includes tacrolimus, mycophenolate and steroids. Long term IS 
with tacrolimus may produce kidney and pancreas graft toxic-
ity and dysfunction. In selective patients, belatacept may allow 
tacrolimus withdrawal while maintaining adequate immuno-
suppression for the pancreas. 
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Materials and Methods: Standard protocol included ATG 
and steroid induction with tacrolimus, mycophenolate and 
steroids for maintenance. De novo belatacept-based immuno-
suppression with tacrolimus discontinuation at 6 months was 
used in selected patients. 

Results: Case 1: 49 y/o male with history of coronary artery by 
pass surgery, dyslipemia, high blood presure and severe pe-
ripheral vascular disease received a SPK transplant. Based on 
these comorbidities, belatacept was started on day 0. He had a 
biopsy proven grade 1 rejection of the pancreas during the first 
month postransplant treated with steroids. Tacrolimus was 
discontinued at 5 months. Case 2: 42 y/o female with congenital 
partial lipodystrophy and severe dyslipemia received a SPK 
transplant. Due to this unique glucose resistance setting, be-
latacept was started on day 0 and tacrolimus was discontinued 
at 6 months. Case 3: 37 y/o received a SPK transplant. During 
surgery he had thrombosis of the head of the pancreas and 
duodenum. A Whipple procedure of the graft wasperformed 
during the same surgical procedure, resulting in a partial pan-
creas graft. Belatacept was started on day 10 and tacrolimus 
was discontinued at 6 months. 

All three patients have normal kidney (Cr 0.8-1.0mg/dL), and 
pancreas function (glucose 75-90mg/dL) with no episodes of 
rejection during follow up (15-21 months). In addition they all 
have  negative anti-HLA antibodies. 

Discussion: Belatacept based immunosuppression has been 
seldom used in pancreas transplantation to reverse tacrolimus 
long term graft toxicity, with very safe profile for the pancreas 
graft. In this small cohort of selected  patients, this protocol 
resulted in good kidney and pancreas graft function after a 
mean follow up of 1.5 years with no episodes of rejection after 
tacrolimus discontinuation and no formation of anti-HLA anti-
bodies.  

P45 

Outcomes of ABO compatible non-identical pancreas 
transplants 

S. Nagaraju1, R. Mangus1, J. Powelson1, J. Chen1, J. Fridell1  
1Department of Surgery, Indiana University School of Medi-
cine, Indianapolis, USA 

Blood group compatible but non identical (ABO CNI) trans-
plants can reduce waiting time and may lead to increased or-
gan utilization. This has been a major focus of the UNOS Pan-
creas Committee recently. There is limited data on the out-
comes of pancreas transplants using CNI donors. 

Methods: A data review of all pancreas alone, pancreas after 
kidney and simultaneous kidney pancreas transplants at our 
institution since 2003 (n=606) revealed 41 recipients of an ABO 
CNI donor pancreas. They were matched for age, race, gender, 
year of transplant and type of transplant with 41 ABO identi-
cal pancreas transplants. The two groups were compared for 
incidence of acute cellular rejection (ACR); length of hospital 
stay after transplant; number of readmissions within 3 months 
of transplant and transfusion requirements in the first year 
after transplant. Serum haptoglobin and Lactate Dehydro-
genase were used to identify hemolysis in patients needing re-
peated transfusions without overt blood loss. 

Results: The two groups were comparable for years of diabetes 
prior to transplant, age and body mass index. The male to fe-

male ratio was 44:56 and patients were comparable for immu-
nologic matching. There was 1 case of ACR in the control group 
while none were seen in the study group. The average length of 
hospital stay after transplant was 8 days in study group and 
6.5 days in control group. The rate of re-admission within the 
first 3 months after transplant was 55% and 40% in study and 
control groups (Table 1). The mean number of units of packed 
red blood cell (PRBC) transfusions in the first year of trans-
plant was 5.8 units in study group and 4.5 units in the control 
group. 6 of 41 patients (14%) in the study group had hemolysis. 
All of them were O into A group transplants. The mean PRBC 
requirement was 9.3 units, but no other therapy was needed to 
treat hemolysis. The median 1 year graft survival by Kaplan-
Meier was 100% in the study group and 88% in the control 
group (Fig 1). 

Discussion: There is variable data on outcomes of solid organ 
transplant using ABO CNI donors, but none on pancreas 
transplant using these donors. Allo-immune mediated hemoly-
sis (AIH) is a known phenomenon in such transplants and is 
caused by donor derived lymphocytes producing antibodies 
against recipient blood group antigens. The risk for developing 
hemolysis is greatest for group O into A transplant. AIH has 
been reported to be about 70%, 40% and 17% in ABO compati-
ble heart-lung, liver and kidney transplants respectively. In 
our study 14% of pancreas transplants had hemolysis. The 
hemolysis is usually transient occurring within the first 3 
months after transplant and can be treated with monitoring 
and transfusion of donor blood type PRBCs. Rarely additional 
immunosuppression or plasmapheresis may be required. De-
spite the occurrence of hemolysis in 14%, both ABO CNI and 
ABO identical transplants had similar graft survival. 

Conclusions: ABO compatible pancreas transplants have 
similar graft survival as ABO identical transplants. AIH may 
occur after such transplants, so some caution is required.  

Table. Clinical outcomes for pancreas transplants 
 ABO identi-

cal 
ABO 
CNI 

P 

ACR within 1st year 1(2.4%) 0 1.00
Length of hospital stay (days) 6.5 8 0.69
Re-admission within 3months (%) 40 55 0.34
Peak post-transplant amylase 220 241 0.61
Peak post-transplant lipase 138 135 0.65
Transfusion requirement (mean, 
median) 

   

PRBC (Intraoperative) 0.4, 0 0.5, 0 0.74
PRBC (1st year) 4.5, 2 5.8, 4 0.54
1-yr graft survival (%) 88 100 0.05
Kaplan Meier Median survival (mo) 110 119 0.27
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Simultaneous Pancreas/Kidney Transplant Recipients 
Are Predisposed to Symptomatic CMV-infection and 
Concomitant Infectious Complications 

T. Schachtner1,2,3, M. Zaks1, N. Otto1, A. Kahl1, P. Reinke1,2  

1Nephrology and Internal Intensive Care, Charite Campus Vir-
chow Clinic, Berlin, Germany. 2Berlin-Brandenburg Center for 
Regenerative Therapies, Charite Campus Virchow Clinic, Ber-
lin, Germany. 3Charite and Max Delbrueck Center, Berlin In-
stitute of Health, Berlin, Germany. 

Background: Infections have increased in simultaneous pan-
creas/kidney transplant recipients (SPKTRs) with CMV-
infection being the most important viral infection with adverse 
impact on patient and allograft outcomes. A comparison of 
CMV-infection between SPKTRs and kidney transplant recipi-
ents (KTRs), and the association of CMV-infection with other 
infectious complications in SPKTRs, however, remains scarcely 
described. 

Methods: Here, we studied all primary SPKTRs and primary 
deceased-donor KTRs (<65 years) at our transplant center be-
tween 2008 and 2015 for the development of active CMV-
infection. 21 of 62 SPKTRs (33.9%) and 90 of 335 KTRs (26.9%) 
were diagnosed with CMV viremia. A control group of 41 
SPKTRs without CMV viremia was used for comparison. 

Results: SPKTRs showed an increased incidence of active 
CMV-infection compared to KTRs. SPKTRs were more likely to 
develop CMV-disease, CMV pneumonia, recurrent CMV-
infection, higher initial and peak CMV-loads, and more need 
for intravenous antiviral therapy compared to KTRs (p<0.05). 
High-risk CMV-serostatus (D+R-) and 2 HLA-B/-DR mis-
matches increased the risk of CMV-infection in SPKTRs 
(p<0.05). No differences were observed for patient and allograft 
outcomes (p>0.05). SPKTRs with CMV-infection were more 
likely to show concomitant EBV viremia compared to SPKTRs 
without CMV-infection (p<0.05). SPKTRs with CMV-infection 
showed higher incidences of concomitant BK viremia, EBV 
viremia, and septic complications compared to KTRs with ac-
tive CMV-infection (p<0.05).  

Conclusions: Our results suggest a higher incidence and more 
severe course of active CMV-infection in SPKTRs compared to 
KTRs. The increased incidence of concomitant infectious com-
plications among SPKTRs with CMV-infection suggests an 
overall impaired immunity, and calls for more intense screen-
ing. 
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Taking the Bull by the Horns: Addressing the Drop in 
Pancreas Transplant Referral Volume Through a Pilot 
Study of “Internal Conversion” 

J. Scalea1, E. Lamos2, S. Bartlett1, R. Barth1  

1Department of Surgery, University of Maryland, Baltimore, 
Maryland, USA. 2Department of Endocrinology, University of 
Maryland, Baltimore, Maryland, USA. 

Background: The total number of pancreas transplants in the 
United States has decreased steadily since 2004. Experts in the 

field recently reported that, while this drop in volume is multi-
factorial, the lack of a steady referral source is partly to blame. 
We hypothesized that, in recent years, surgeons have failed to 
consider pancreas transplantation in our current diabetic kid-
ney transplantation candidate population. 

Methods: We systematically reviewed our kidney transplant 
waiting list to assess the total number of diabetics, and to de-
termine if these patients were in fact candidates for pancreas 
transplantation. Accordingly, we subsequently initiated a pilot 
study of protocoled pancreas transplantation evaluation such 
that all diabetics aged <65 and BMI<30 with renal failure who 
presented for kidney transplant evaluation were also offered 
the option of simultaneous pancreas-kidney (SPK) transplanta-
tion (termed “internal conversion”). 

Results: Our center’s kidney transplant (only) list included 
1191 active patients. Of these we identified  37 type 1 diabetic 
patients (3.1%) who were candidates for SPK. There were 511 
additional patients (42.9%) with type II diabetes on the kidney 
transplant (only) waiting list. Upon subsequent protocolization 
of the kidney transplant evaluation process to offer more dia-
betic patients the opportunity to undergo SPK the annualized 
number of pancreas transplant evaluations increased from 7.5 
pancreas listings per year to 36 pancreas transplant listings 
per year (p<0.01). 

Conclusions: Surgeons need to take a more active role in the 
decision to offer SPKs to diabetic kidney transplant candidates. 
This strategy requires simply taking a more focused look at a 
center’s kidney transplant waiting list, and can increase the 
total number of SPK evaluations. In this early pilot study for 
which graft outcomes are pending, an objective SPK criteria 
applied to all kidney transplant evaluation candidates yielded 
a nearly 5-fold increase in referral volume. 
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Single-center retrospective analysis of simultaneous 
pancreas and kidney transplantation for type 2 diabetes 
with ESRD recipients 

Y. Fu1, W. Song1, C. Mo1, G. Feng1, Z. Shen1  

1TRANSPLANT, FIRST CENTRAL HOSPITAL, TIAN-
JIN,CHINA 

Simultaneous pancreas kidney transplantation is standard eli-
gibility to type 1 diabetes mellitus combined with end stage 
kidney failure. At present, there is insufficient evidence to sup-
port the use of SPK over other kidney transplant options in 
patients with type 2 diabetes mellitus what cause 90% diabetic 
nephropathy. So it is important to decide if SPK is suitable in-
dication of T2DM. 

Objective: To provide evidence supporting the procedure of 
SPK for type 2 diabetic nephropathy through comparing out-
come of T1DM and T2DM SPK groups in our center. 

Methods: Divided patients accepted SPK into 2 groups accord-
ing to the type of DM: T1DM(n=36), T2DM(n=73) from January 
2008 to July 2016 of our center. Compare the characters pre 
operation and outcome, pancreas and kidney function post op-
eration. 

Results: The mean age was higher in type 2 diabetic patients 
than in type 1 diabetes mellitus group (p<0.05). The average 
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preoperative dialysis time, the preoperative insulin dosage, the 
incidence of preoperative diabetic complications were higher in 
type 2 diabetes than in type 1 diabetes group (p<0.05). It was 
no significance difference between two groups in 5 years sur-
vival rate and surgical complications although recipients were 
older and higher BMI in T2DM group. But rejection rate post 
operation was higher in T1DM group(p=0.16). 

Conclusions: SPK for T2DM recipients will not increase the 
surgical risk and can get good longterm outcome. 
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Pancreatic transplant alone for a severe case of exoge-
nous insulin resistance 

J. Chapochnick1,2, C. Derosas1,2, R. Iñiguez1,2, J. Peffaur1,3  

1Center for Abdominal Organ Transplantation, Clinica Santa 
Maria, Santiago,Chile. 2Department of Surgery, Clinica Santa 
Maria, Santiago,Chile. 3Neprhology Unit, Clinica Santa Maria, 
Santiago,Chile. 

Introduction: Pancreatic transplant alone (PTA) has specific 
indications. Worldwide represents not more than 10% of the 
pancreas transplants done per year. In our country this is the 
first reported case and with a uncommon indication. 

Case report: This is a 40 yo female with type 1 Diabetes 
Meliitus (DM) diagnosed at age 15, with no signs of diabetic 
nephropaty. Her glucose control was extremely difficult fluctu-
ating daily from 20 to 800 with frequent hospital admissions 
for both ketoacidosis and severe hypoglycemia.  Her HbA1C 
was over 11 and in the last several years she was using over 
220 units of insulin per day. Her C-peptide was < 0.1ng/dl.  Her 
creatinine was normal and there was no significant proteinuria 
on her urinalysis. She was listed for PTA in July 2014 and on 
August 2015 a PTA was performed. The donor was a 33 yo 
male, cold ischemia time was 4 hours and the surgery was un-
eventful. Since reperfusion she never again required a single 
dose of insulin and her glucose levels normalized immediately.  
Symptoms of hypoglycemia also disappeared. She was dis-
charged home on POD 8.  At 18 months follow up she is doing 
well, her glucose control is optimal with normal HbA1C and 
normal C-peptide. Her kidney function also remains normal to 
this day. 

Discussion: This is an atypical indication for PTA that could 
serve as support to the concept that some patients suffering 
from life threatening complications of DM and exogenous insu-
lin resistance can be treated with PTA with good results. This 
is also the first PTA performed in Chile.  
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Primary de-novo sarcoma in an allograft pancreas 

S. Nagaraju1, A. Sharfuddin2, S. Vaishnav2, J. Powelson1, J. 
Fridell1  

1Department of Surgery, Transplant Division, Indiana Univer-
sity School of Medicine, Indianapolis, USA. 2Department of Ne-
phrology, Indiana University School of Medicine, Indianapolis, 
USA. 

Malignancy in organ transplant recipients is increasing with a 
preponderance of virally mediated tumors. Cancer specific out-

comes are worse in transplant recipients. Limited studies exist 
on the incidence of de-novo malignancy in pancreas transplant. 
We report the first case of primary sarcoma in a pancreas al-
lograft. 

Case report: A 53-year-old white female (BMI: 20.1 kg/m2) 
with previous history of type 1 diabetes, chronic kidney dis-
ease,  coronary artery disease, dyslipidemia, pancreas trans-
plant in 2007 and incisional hernia repair was admitted for 
abdominal pain, nausea, vomiting and hypovolemia. Clinical 
exam was remarkable a palpable intra-abdominal mass. CT 
scan of the abdomen and pelvis revealed acute small bowel ob-
struction with a mass in the head of the allograft pancreas. 
Exploratory laparotomy with allograft pancreatectomy was 
done.   

Immunosuppression regimen at the time of transplant con-
sisted of induction with methyl prednisone and rabbit anti-
thymocyte globulin and maintenance on tacrolimus, sirolimus 
and mycophenolate moefetil (MMF). Post-transplant course 
was notable for BK virus nephropathy of native kidneys. Tac-
rolimus and MMF were discontinued for calcineurin toxicity 
and diarrhea. Current immunosuppression regime of azathio-
prine 25mg daily and sirolimus 0.5mg daily and belatacept 
5mg/kg every 4 weeks was stopped post-operatively. 

Histopathological exam including immunohistochemical stains 
revealed an undifferentiated spindle cell tumor positive for 
polyomavirus. The final diagnosis was a high-grade unclassi-
fied spindle cell sarcoma, stage III. 

Post-operative course was complicated by fungal pneumonia 
with return to ICU for respiratory failure, congestive heart 
failure, gastrointestinal bleed from a benign ulcer on the en-
tero-enteric anastomosis, actinomyces esophagitis, acute chole-
cystitis requiring laparoscopic cholecystectomy, ERCP for re-
tained CBD stones, urinary tract infections, delay in return of 
intestinal function and malnutrition. Hematology-oncology 
consult recommended close monitoring for disease recurrence. 
Her most recent scan was negative for recurrence at post-op 
day 249. 

Discussion: In transplant, the majority of malignancies ap-
pear to be virally mediated and of recipient origin. Transmis-
sion of donor origin neoplasia has been observed. Different time 
frames and tissue types are seen in these two patterns of 
transplant associated malignancy. Donor derived neoplasms 
occur early while the recipient origin tumors occur many years 
after the transplant. Sarcomas are a relatively rare form of 
cancer. The etiology of sarcomas remains largely unknown, 
though some are linked to viruses, familial cancer syndromes 
or therapeutic radiation exposure. Primary sarcomas are ex-
tremely rare, accounting for less than 0.1% of all native pan-
creatic malignancies. The involvement of the allograft itself in 
the tumor is rare. We report a previously unreported phe-
nomenon of a soft tissue sarcoma arising in an allograft pan-
creas. 

The sarcoma in our patient is likely to be recipient origin, 
Polyoma virus related sarcoma. None of the other recipients 
(lungs and liver) from the same donor developed sarcomas. 
Standard treatment for sarcoma is wide excision of the tumor 
and close monitoring for recurrence. Systemic chemotherapy or 
radiotherapy is usually limited to advanced cases. 

Conclusion: Sarcomas may occur in a pancreas allograft. Al-
lograft pancreatectomy and monitoring for recurrence is vital 
for a good outcome. 
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Incidence of amputation in recipients of simultaneous 
pancreas-kidney transplant compared with kidney 
transplant alone   

E. MacCraith1, N. Davis1, C. Browne1, P. Mohan1, D. Hickey1  

1Department of Transplantation and Urology, Beaumont Hosp-
tial, Dublin, Ireland 

Aims: The incidence of amputation after simultaneous pan-
creas and kidney (SPK) transplantation is approximately 5-
10% after 5 years follow-up. The objective of this study was to 
investigate the incidence and risk factors for amputation in 
SPK transplant patients after a minimum follow-up of 10 
years. 

Methods: An analysis was performed on a prospectively main-
tained database of 81 SPK transplants and 43 kidney trans-
plantation alone (KTA) consecutively performed in one centre 
for insulin dependent diabetes mellitus between December 
1992 and January 2006. Primary outcome variables were inci-
dence of amputation per patient, total number of amputations 
and type of amputation performed. Data are presented as a 
mean ± standard deviation. 

Results: Seven patients (9%) in the SPK cohort and one pa-
tient (2%) in the KTA cohort underwent amputation (p<0.001). 
One amputee had pancreas allograft failure prior to amputa-
tion. Fifteen amputations were performed in total and 4 pa-
tients required ≥2 amputations. The latency period between 
transplantation and amputation was 133.57 ± 49.43 months in 
the SPK cohort and 168 months in the KTA group. 

 

 

Conclusions: The incidence of amputation after SPK trans-
plantation is approximately 9% after 10 years follow-up. Pa-

tients are at a significantly greater risk of amputation after 
SPK transplantation compared to KTA for type 1 diabetes de-
spite insulin independence.  
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Combined Lung-Liver-Pancreas Transplantation in a 
Recipient with Cystic Fibrosis 

A. Barbas1, D. Al-Adra1, S. Singh2, J. Schiff2, N. Selzner2, S. Ke-
shavjee1, T. Waddell1, A. Norgate1, C. Chaparro2,3, M. Cattral1, 
M. Dib1, N. Goldaracena1  
1Surgery, Toronto General Hospital, University Health Net-
work, University of Toronto, Toronto, Canada. 2Medicine, To-
ronto General Hospital, University of Toronto, Toronto, Can-
ada. 3Adult Cystic Fibrosis Clinic, St. Michael's Hospital, To-
ronto, Canada 

Cystic fibrosis (CF), an autosomal recessive genetic disorder of 
electrolyte transport in epithelial cells, affects multiple organs.  
Lung transplantation is the most common transplant per-
formed in CF patients, followed by liver transplantation alone 
and combined lung-liver transplantation in those with CF-
associated liver disease (CFLD) . Several reports highlight the 
potential benefits of pancreas transplantation in CF-related 
diabetes (CFRD); however, it remains rare with only 28 trans-
plants documented in the United States between 1987 and 
2014.  Most pancreas transplants for CFRD have been per-
formed in combination with a liver or lung transplant.   

Aim: Herein, we report the indications and clinical course of a 
successful combined lung, liver, and pancreas transplant.  

Methods and Results: The patient is a 19-year-old male who 
has the homozygous Delta F508 mutation in the CF trans-
membrane conductance regulator (CFTR) gene. During the two 
years prior to transplantation, pulmonary function declined 
significantly, bleeding from esophageal variceal bleeding devel-
oped, and he became insulin-dependent.  Following bilateral 
lung transplantation, the liver and pancreas were transplanted 
en bloc and the donor duodenum was drained into the recipient 
jejunum.  All organs functioned well immediately after trans-
plantation. His post-operative course was complicated by the 
development of mild graft pancreatitis, non-occlusive thrombo-
sis in the aortic conduit supplying the liver/pancreas graft, and 
stenosis of the right bronchial anastomosis, which required pe-
riodic balloon dilatation. At 1-year follow-up, FEV1 was 2.7 
liters (64% of predicted); serum bilirubin, liver enzymes, albu-
min, and INR were in the normal range; he had gained 10 kg of 
weight without oral exocrine enzyme and vitamin supplements, 
and was insulin-independent.  His renal function was normal 
with an estimated glomerular filtration rate >120 ml/s. Serum 
vitamin A, D, E levels at 1-year were normal.  At 1-year, fast-
ing blood glucose (BG) and HBA1c values were 5.4 mmol/L and 
0.058, respectively.  Oral glucose tolerance testing at 1-year 
showed BG values of 5.4 mmol/L and 10.0 mmol/L at 0 and 2 
hours, respectively; the corresponding C-peptide values were 
725 pmol/L and 2436 pmol/L.   

Conclusions: combined lung-liver-pancreas transplantation is 
an attractive option in selected CF patients.  The incidence of 
de novo diabetes after isolated lung and liver transplantation 
alone exceeds 50%, suggesting that pancreas transplantation 
might be more broadly considered in CF patients with glucose 
intolerance, which will result in better quality of life and possi-
bly survival. 
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The Pancreas Can Take the Cold:  Lower Waitlist Times 
by Increasing Cold Ischemia Times 

J. Graham1, M. Lubetzky1, A. Chokechanachaisakul1, M. 
Kinkhabwala1, J. Rocca1  
1Surgery, Montefiore Medical Center, New York, USA 

Aim of Study: Pancreas transplantation (PTx) has been on a 
dramatic decline in the last decade. Numerous factors have 
contributed to the waning momentum seen in the early 2000's. 
Certainly this may be due to fewer referrals, however, older 
and obese donors who suffer from non-traumatic causes of 
death have diminished the number of suitable donors for pan-
creas procurement. Our center has looked to redress the latter 
issue by reversing our policy of only accepting local pancreas 
allografts.  

Methods: Since 2014, we have performed 8 PTxs from donors 
in non-regional centers (7 SPKs and 1 PAK) and,12 PTxs  from 
 local allografts (11 SPKs and 1 PAK). There was no difference 
in the mean donor age (import 21.4 v. local 23.9; p=0.4), mean 
peak amylase (PA), or mean peak lipase (PL) levels (PA import 
271 u/L v. local 204 u/L; p=0.45,  PL import 555 u/L v. local 164 
u/L; p=0.09).  Import pancreata had significantly longer mean 
cold ischemia times (CIT) (CIT import 853 min v. local 435 
min; p=0.0001). Mean follow-up time for the import and local 
groups was 481 days and 474 days respectively.  

Results: The 1-year mean hemoglobin A1c (HgbA1c) was not 
significantly different in both groups (HgbA1c import 6% v. 
local 6.4%; p=0.63). Importantly, the mean waitlist time at our 
center was 395 days as compared to 3 years nationally.  The 
import group had 2 patients with non-occlusive splenic vein 
thrombosis (SVT). The local group had 1 patient with non-
occlusive SVT, 1 patient with gastrointestinal bleeding requir-
ing a re-operation and 1 graft loss due to chronic rejection. 
Several multivariate analyses have shown that CIT is a risk 
factor for pancreas allograft failure. Here we show in a highly 
selective group that import pancreata with longer CITs do not 
have adverse outcomes when compared to pancreata procured 
locally.  

Conclusions: As such, transplant centers faced with declining 
PTx rates may need to refine their strategy to identify out-of-
region donors with favorable characteristics and recalibrate 
their comfort level as it relates to increased CITs, working with 
unfamiliar recovering surgeons, and transportation logistics. 
Notably, these import pancreata contributed to a 66% increase 
in transplantation rate during this time period. 
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Donation after circulatory arrest (DCD) in pancreas 
transplantation: A report of 10 cases 

J. Fridell1, R. Mangus1, J. Powelson1  

1Surgery, Indiana University School of Medicine, Indianapolis, 
USA 

Introduction: Use of extended criteria organ donors has suc-
cessfully increased the number of grafts available for trans-
plantation. Transplantation of pancreas grafts procured from 
donation after circulatory death (DCD) is rare. Outcomes for 
these grafts have not been well described in the literature. This 
study reviews a small series of pancreas transplants at a single 
center to assess the donor and recipient characteristics for 
DCD pancreas transplantation, and to compare clinical out-
comes for these DCD and standard donors. Post-transplant 
clinical outcomes include post-transplant serum amylase and 
lipase, length of hospital stay, and short- and long-term graft 
survival. 

Methods: The records of all pancreas transplants performed at 
a single center over a 13-year period were reviewed. DCD pro-
curement was performed according to standard criteria and 
protocols established at our center, with a 5-minute wait time 
from pronouncement of death to first incision. Heparin was 
administered in all cases prior to withdrawal of support. The 
average time from incision to aortic cannulation was less than 
3 minutes. In two patients, tissue plasminogen activator was 
infused as a thrombolytic during the donor flush. Post-
transplant graft injury was assessed using measured labora-
tory values including peak serum amylase and lipase levels. 
Early graft loss was assessed by 7- and 90-day graft loss, while 
long term graft survival was assessed using the Kaplan-Meier 
method with Log-rank analysis (10-year). 

Results: The records for 606 deceased donor pancreas trans-
plants were reviewed. There were 596 standard donors and 10 
DCD donors. In all cases, the time to arrest was less than 10 
minutes. There were no demographics differences in donors or 
recipients. Of the 10 DCD transplants, 6 were simultaneous 
pancreas-kidney and 4 were pancreas transplant alone. The 
median total ischemia time for the DCD grafts was 5.4 hours, 
compared to 8.0 hours for standard donors (p=0.15). The cause 
of death for DCD donors was anoxic injury (6) and trauma (4). 
There was no difference in peak amylase and lipase levels in 
the organ donor, and no difference in the recipient post-
transplant. Median length of hospital stay was 7 days for both 
groups, and there were no episode of acute cellular rejection in 
the first year post-transplant for the DCD group (4.2 % for 
standard group, p=0.65). There was no difference in early or 
late graft survival, with 100% graft survival in the DCD group 
up to 1-year post transplant. Kaplan-Meier graft survival 
shows similar survival for the two groups up to 10-years post-
transplant (p=0.92). 

Conclusions: These results support the routine use of care-
fully selected DCD pancreas donors. There were no differences 
in graft function, post-operative complications, and early and 
late graft survival. 
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Tough situation of pancreas transplantation in the set-
ting of scarce organ donation 

K. Chan1,2, Y. Wang1,2, T. Wu1,2, C. Lee1,2, T. Wu1,2, H. Chou1,2, W. 
Lee1,2  

1Organs Transplantation Institute, Chang Gung Memorial 
Hospital at Linkou, Taoyuan City, Taiwan;2Chang Gung Uni-
versity College of Medicine, Taoyuan City, Taiwan 

Background: Diabetes mellitus (DM) is a major health prob-
lem, which is estimated to affect 4%-5% of the population 
worldwide. Currently, pancreas transplantation has been an 
optimal method to restore long-term nomoglycemia as well as 
improving a life quality for patients with insulin-dependent 
DM. However, the gap between the organs needed and dona-
tion for transplantation is always huge. Herein, we reviewed 
the situation of pancreas transplantation under the setting of 
organ donor shortage in Taiwan. 

Methods: A retrospective review in terms of pancreas trans-
plantation from Taiwan Organ Registry and Sharing Center 
(TORSC) and Ministry of Health and Welfare was performed. 
Meanwhile, pancreas transplantation in the Chang Gung Me-
morial Hospital at Linkou was reviewed as well. 

Results: Nowadays, there are five medical centers approved 
for pancreas transplantation in Taiwan. The first pancreas 
transplantation was performed by Taipei Veterans General 
Hospital (TVGH), one of the major medical center in Northern 

Taiwan, in 2003. Since then, only single digit pancreas trans-
plantations were perform annually until 2008. Chang Gung 
Memorial Hospital at Linkou (CGMH-Linkou), the biggest 
medical center in Taiwan, has become the fourth approved 
pancreas transplantation hospital in 2008 in Taiwan. Organ 
donor including tissue and solid organ donation was approxi-
mately 200 to 250 per year in a 2.3 Million population in Tai-
wan. However, only 155 pancreas transplantations were per-
formed within last decade, and 9 of them were performed in 
CGMH-Linkou (Figure 1). Currently, 91 registered patients are 
still waiting for pancreas transplantation, and the number are 
ongoing counting in Taiwan. 

Conclusions: Although organ donor rates are steadily rising 
in recent years, the number of pancreas transplantation is still 
scanty that the gap between organ donation and waitlist seems 
to be unsolved. As such, continuing improvements to Taiwan-
ese health policies and public education in terms of organ 
transplantation might be able to ameliorate the tough situation 
of organ donation as well as pancreas transplantation in the 
future. 
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Simultaneous pancreas-kidney transplantation: lessons 
learned from the initial experience of a single center in 
Korea   

S. Kim2, D. Kim1, J. Kim1, S. Lee1  

1General Surgery, Kangdong Sacred Heart Hospital, Seoul, 
South Korea;2General Surgery, Ilsan Dongkook Univ. Hosp., 
Ilsan, South Korea 

Introduction: Simultaneous pancreas-kidney (SPK) trans-
plantation is an established therapeutic approach for patients 
with insulindependent diabetes mellitus and end-stage renal 
disease. Improvement of quality of life and potential reductions 
in macrovascular and microvascular complications have been 
documented in many publications. In addition, SPK trans-
plants have been reported to be superior in graft survival com-
pared to kidney-only or solitary pancreas transplantation. De-
spite the long-term benefits of SPK transplants, there are a lot 
of potential complications in the early postoperative period. 
Technical factors influence the early outcomes greatly. In spite 
of recent improvements in surgical technique and perioperative 
management, SPK transplantation is still thought to be associ-
ated with significant initial morbidity, and the graft failure 
rate remains also high. Management of various morbidities in 
the early postoperative period requires the multidisciplinary 
approach. It has been believed to be too difficult to perform and 
maintain a pancreas transplantation. 
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Purpose: The purpose of this study is to report the results of 
simultaneous pancreas-kidney (SPK) transplantations and de-
scribe the lessons learned from the early experiences of a single 
center. 

Methods: Between January 2002 and June 2013, a total of 8 
patients underwent SPK transplantation. Clinical and ra-
diologic data were reviewed retrospectively. 

Results: Seven patients were diagnosed with type I diabetes 
mellitus and one patient became insulin-dependent after un-
dergoing a total pancreatectomy because of trauma. Pancreas 
exocrine drainage was performed by enteric drainage in 4 pa-
tients and bladder drainage in 4 patients. Three patients re-
quired conversion from initial bladder drainage to enteric 
drainage due to urinary symptoms and duodenal leakage. Four 
patients required a relaparotomy due to hemorrhage, ureteral 
stricture, duodenal leakage, and venous thrombosis. There was 
no kidney graft loss, and 2 patients had pancreas graft loss be-
cause of venous thrombosis and new onset of type II diabetes 
mellitus. With a median follow-up of 76 months (range, 2–147 
months), the death-censored graft survival rates for the pan-
creas were 85.7% at 1, 3, and 5 years and 42.9% at 10 years. 
The patient survival rate was 87.5% at 1, 3, 5, and 10 years. 

Conclusions: The long-term grafts and patient survival in the 
current series are comparable to previous studies. A successful 
pancreas transplant program can be established in a single 
small-volume institute. A meticulous surgical technique and 
early anticoagulation therapy are required for further im-
provement in the outcomes. 
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Rebirth of pancreatic transplantation in Chile. Single 
centre experience 

J. Chapochnick1,2, C. Derosas1,2, R. Iñiguez1,2, J. Peffaur1,3  

1Center for Abdominal Organ Transplantation, Clinica Santa 
Maria, Santiago, Chile;2Department of Surgery, Clinica Santa 
Maria, Santiago, Chile;3Neprhology Unit, Clinica Santa Maria, 
Santiago, Chile 

Introduction: Pancreatic transplantation in Chile has been 
historically done only anecdotally with an average number of 
cases done per year in the entire country of less than one. At 
the same time no sizable waiting list was ever built.  On 2014 
our institution opened a pancreas transplantation program 
with a special focus on patients from the public health system 
where these kind of procedures were not even offered, creating 
a private-public initiative. Since then we have transplanted 10 
patients and we have grown the national waiting list to 23 pa-
tients. The aim of this study is to show the experience of a sin-
gle pancreas transplantation program and its implications in a 
small Latin-American country. 

Methods: Descriptive and prospective study of a case series. 
From a single centre experience from 2014 to date. Complete 
follow up has been achieved. Data analysis on SPSS 20.0. 

Results: Since 2014 we have transplanted 10 patients (9 SPK, 
1 PTA). The main indication was type 1 diabetes and end stage 
renal disease, one patient received a PTA for absolute resis-
tance to exogenous insulin, 70% were female, the median age 
was 35 years. The longest cold ischemia time was 8 hours 40 
minutes. No DGF was observed and all patients are insulin 

free. There is no mortality in our series and no graft lost. One 
patient had rejection during the first year and responded well 
to medical treatment. All patients have optimal graft function 
during the follow up. At the same time the national waiting list 
for pancreas transplantation has grown from 1 to 21 patients. 
Nineteen of them are from our program. 

Conclusions: Even though this is a small series from a young 
program it represents a significant change of paradigm for or-
gan transplantation in our country where these kind of proce-
dures were not being offered specially to the less fortunate citi-
zens. All our transplanted patients have complete follow up 
and optimal kidney and pancreatic function. This data support 
that pancreatic transplantation is feasible in emerging coun-
tries if there is initiative, technical expertise, and careful selec-
tion of recipients and donors. We continue to work with the aim 
of increasing our activity over the next years. 

Pancreas Transplantation – Surgical Aspects and Ex-
perimental 
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Islet allo-autotransplantation: allogeneic pancreas 
transplantation followed by transplant pancreatectomy 
and islet transplantation 

M. Nijhoff1,2, J. Dubbeld3, A. van Erkel4, M. Engelse1, E. de 
Koning1,2  

1Internal Medicine, division of Nephrology and Transplanta-
tion, Leiden University Medical Center, Leiden, The Nether-
lands. 2Internal Medicine, division of Endocrinology and Me-
tabolism, Leiden University Medical Center, Leiden, The 
Netherlands. 3Surgery, Leiden University Medical Center, Lei-
den, The Netherlands. 4Radiology, Leiden University Medical 
Center, Leiden, The Netherlands. 

Simultaneous pancreas/kidney (SPK) transplantation is an im-
portant treatment option for patients with type 1 diabetes 
(T1D) and end stage renal disease (ESRD). In up to 10% of 
cases, allograft pancreatectomy is required shortly after trans-
plantation and the donor pancreas is normally discarded. After 
pancreatectomy of the endogenous pancreas due to benign pan-
creatic disease, islet isolation and autotransplantation are 
regularly performed. We report on a novel treatment option for 
patients who require allograft pancreatectomy: islet allo-
autotransplantation. 

A 39 year old woman with T1D and ESRD who had received an 
SPK transplantation required emergency allograft pancreatec-
tomy due to bleeding at the anastomosis. Islets were isolated 
from the removed pancreas allograft and 478,587 islet equiva-
lents were infused into the portal vein. The patient recovered 
fully. After 3 months stable glycemic control without hypogly-
cemia with only low dose long acting insulin was achieved. 
Maximal stimulated C-peptide during a mixed meal test was 
3.22 nmol/L and HbA1c was 32.7 mmol/mol Hb (5.3%). 

When a pancreas transplant is lost, rescue beta cell therapy by 
islet allo-autotransplantation allows the possibility to optimise 
glycemic control without additional HLA allo-antigen exposure. 
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Enteric drainage in simultaneous pancreas kidney 
transplantation: Does the technique matter?   
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Objective: Enteric drainage is currently the most commonly 
used procedure for dealing with pancreatic exocrine secretion. 
The aim of this study is to compare retrospectively two differ-
ent enteric reconstructions in simultaneous pancreas kidney 
transplant (SPK). 

Methods: We performed 143 SPK transplants in our institu-
tion between 2010-2015. We used transperitoneal approach 
with retroperitoneal pancreas placement and portal venous 
drainage. In group 1 the duodenum of the graft was joined to 
the small bowel loop of the recipient using Roux-en-Y (50 pa-
tients, 35%).  In group 2 simple side-to-side small bowel to 
duodenum of the graft anastomosis was used (94 patients, 
65%). The mean follow up time was 42 months. 

Results: We observed 5 episodes of gastrointestinal bleeding in 
group 1 and 6 episodes  in group 2 during the early postopera-
tive period (≤30 days).  There was one enteral leak in group 1 
and none in group 2. We experienced 3 pancreatic leaks in 
group 1 and 1 leak in group 2. There was one re-laparotomy for 
bowel obstruction 5 months postoperatively in group 2. The 
difference in complication rates between the groups was not 
statistically significant (ns). One year pancreas graft survival 
in group 1 and 2 was 89% and 91% respectively (ns). One year 
patient survival was 98% and 99%, respectively (ns). 

Conclusions: Two surgical techniques of enteric drainage in 
simultaneous pancreas kidney transplantation (Roux-en-Y and 
simple non-Roux) give similar outcomes. 
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A successful case of simultaneous pancreas-kidney 
transplantation using the injured pancreas graft 

S. Miyagi1, K. Shimizu1, K. Miyazawa1, W. Nakanishi1, Y. 
Hara1, K. Tokodai1, C. Nakanishi1, M. Unno1, T. Kamei1  

1Surgery, Tohoku University, Sendai, Japan 

Object: The graft injury was to be sometimes generated, and 
the injured graft usually caused complications such as the 
leakage of pancreatic juice which was one of the lethal compli-
cations. We report the case of simultaneous pancreas-kidney 
transplantation (SPK) using the injured pancreas graft. 

Patients and Methods (Operation): The recipient was a 57-
year-old woman with DM1 and donor was 30 years old male 
with brain injury. In the donation, the pancreas parenchyma, 
splenic artery and gastroduodenal artery (GDA) were already 
injured iatrogenically. So we performed reconstructed opera-
tion in back table. The cut splenic artery is rebuilt using inter-
nal iliac artery graft which was retrieved from the donor. The 
GDA posterior branch was within damaged pancreas paren-
chyma, so we performed ligation. The main GDA was rebuilt 
using external iliac artery retrieved from the donor. We con-
nected the rebuilding splenic artery and GDA using Y-shaped 
arterial graft from the donor, and rebuilt this artery and SMA 
into Carrel patch. Finally, we sutured pancreas parenchyma 

with absorbed monofilament sutures. Then, we performed SPK 
with enteric drainage. 

Results: Five days after transplantation, we recognized high 
titer of amylase in the ascites, so we performed urgent laparo-
tomy. The origin of amylase was from the injured pancreas pa-
renchyma, so we continued washing and drainage. We sepa-
rated the ileum at the oral side of enteric drainage anastomosis 
and reconstructed it at the ileum end (roux-Y reconstruction) to 
reduce inner pressure of enteric drainage anastomosis which 
was exposed to pancreatic juice. After that she recovered 
gradually and completely left from hemodialysis therapy on 19 
days after transplantation. Insulin therapy became needless on 
38days after transplantation. She discharged our hospital 56 
days after transplantation. 

Conclusions: The restoration of injured graft was possible by 
management of pancreatic juice and use of donor’s vessel 
grafts. The shortage of donors was big problem all over the 
world, so it was thought that injured graft transplantation was 
enabled by gathering the free grafts from donors as much as 
possible. 

P61 

Recurrent late duodenal graft perforation after a simul-
taneous deceased donor pancreas-living donor kidney 
transplantation: A case report 

C. Jung1, M. Kim2  

1Department of Surgery, Korea University Anam Hospital, 
Seoul, Korea. 2Department of Internal Medicine, Korea Univer-
sity Anam Hospital, Seoul, Korea. 

Aim of Study: Enteric drainage(ED) has currently become the 
preferred method for exocrine drainage following pancreatic 
transplantation (PT) as a consequence of improved surgical 
technique and general medical care, and especially of im-
provements in immunosuppression. Even though bladder 
drainage (BD) is initially performed due to immunologic rea-
sons, elective enteric conversion (EC) is frequently used in 
many transplant centers to avoid the metabolic and urologic 
complication of BD. Despite recent advances, surgical compli-
cations after PT with ED remain a major problem. Graft duo-
denal perforation is one of the serious complications after ED 
since it may lead to graft loss or death of the patient. Here we 
report a case of recurrent late duodenal graft perforation at 
three and five years after a simultaneous deceased donor pan-
creas-living donor kidney transplantation (SPLKT). In addi-
tion, the perforations were successfully managed without graft 
pancreatectomy.  

Methods and Results: A 29-year-old man who got a SPLKT 
three years ago followed by EC one year after visited emer-
gency room(ER) due to progressive severe abdominal pain. 
When EC of the pancreas graft was performed, side-to-side 
duodeno-ileostomy was performed and omega loop was made to 
minimize the reflux. At the first operation, he had a marginal 
duodenal perforation, treated by primary closure and drainage. 
Biopsy of pancreas and duodenum graft showed chronic rejec-
tion in the pancreas and acute inflammation with ulcer in the 
duodenum. He visited ER again with severe abdominal pain 
two years after previous event. The computerized tomography 
(CT) scan showed a free air along the mesenteric border which 
revealed bowel perforation. Emergent laparotomy was per-
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formed and a 1.0cm perforation was identified at the nonmar-
ginal, posterior wall of the duodenum. Undigested fiber-rich 
food was extracted from the site and an omental patch placed 
over the perforation. An ileostomy was created proximal to the 
omega loop for decompression and a drain placed nearby. The 
ileostomy was taken down 8 weeks after the operation. The 
postoperative course was unremarkable. The levels of 
creatinine, fast blood sugar and HbA1c were normal at the last 
follow up.  

Conclusions: Duodenal graft perforation can occur not only 
immediately after EC but later on, even a couple years after. 
Graft duodenal perforation may occur for a variety of reasons 
including allograft rejection. The omega loop may contribute to 
increased pressure in the graft duodenum, resulting in graft 
duodenal perforation. Primary closure with an omental patch 
repair would be a good surgical option for graft duodenal perfo-
ration. 

P62 

Pancreas transplantation using "button-technique" duo-
deno-duodenal anastomosis – first clinical experience 

A. Pinchuk1, Y. Anisimov1, I. Dmitriev1, A. Balkarov1, R. 
Storozhev1  
1Kidney and pancreas transplantation department, Skli-
fosovsky SRI for Emergency Medicine, Moscow, Russian Fed-
eration 

Introduction: A closer look at the history of the way of pan-
creas graft (PG) exocrine drainage demonstrates its impact on 
the evolution of pancreas transplantation (PTx). Regardless of 
chosen surgical technique (bladder or enteric drainage) the use 
of PG’s duodenal stump (DS) as the draining element was 
obligatory. According to literature the level of surgical compli-
cations’ rate (anastomotic or DS dehiscence, ischemic or CMV-
perforation of PG’s DS) varies from 1 to 19%. As a rule, they 
are followed by infectious complications which considerably 
reduces PG’s and recipients’ survival rates. 

Retroperitoneal PTx with duodeno-duodenal anastomosis for-
mation – the method we have used in clinical practice since 
2007. It is characterized by a wide range of opportunities for 
diagnosis and correction of complications. However in any sur-
gical modification the PG’s DS is the passive reservoir for pan-
creatic secret which is evacuated to gastrointestinal tract’s 
(GIT) gleam only after reaching some volume. It can slow down 
both restitution of the GIT’s normal function and reparative 
processes of an intestinal anastomosis. For this reason we have 
performed an idea of retroperitoneal "button-technique" pan-
creas transplantation (BT-PTx) with graft’s exocrine drainage 
into recipient’s duodenum.  

Material and methods: The 31-y.o. patient (F, BMI–19 
kg/m²) with type I diabetes mellitus complicated by a terminal 
diabetic nephropathy has undergone simultaneous retroperito-
neal kidney and PTx. We have performed “button-technique” 
pancreas graft exocrine drainage. Using 21 mm circular sta-
pler, side-to-side anastomosis between the lower horizontal 
part of the recipient’s duodenum and a segment of PG’s DS 
with Vater papilla in the center has been performed. 

Results: Both transplants’ primary function, an euglycaemia 
since PG’s reperfusion, normalization of azotemia on the 2nd 
postoperative day and early restitution of the GIT’s function 

were observed. There were no complications requiring surgical 
correction. Laboratory values on the moment of discharge were 
the following: serum creatinine – 97 µmol/l, GFR– 65 ml/min., 
daily proteinuria – 0,2 g, α-amylase – 43 U/l, pancreatic amy-
lase – 37 U/l, lipase – 33 U/l, glucose– 5,6 mmol/l, C-peptide – 
3,67ng/ml, insulin – 15,4 mcU/ml, HOMA-IR – 3,8. Antibodies 
to insulin – 3,1 IU/ml; antibodies to β-cells – 0,35, donor-
specific antibodies were negative. Wide possibilities for endo-
scopic evaluation of the anastomotic area were reached. 

Discussion: In our opinion, PG’s exocrine drainage via recipi-
ent’s duodenum is the most physiologic and preferable technol-
ogy. BT-PTx allows preserving all advantages of duodenal 
drainage, such as minimizing DS-related complications, de-
creasing of donor’s antigens load and immediately evacuation 
of PG’s exocrine secret from the anastomotic line into a GIT’s 
gleam, which stimulate the earliest restitution of its motor 
function. 

P63 

Experimental porcine model in Pancreas Transplanta-
tion 

J. Ferrer1, V. Molina1, J. Hidalgo1, R. Pujol2, L. Gómez2, P. De 
La Calle3, M. López-Boado1, J. Fuster1, L. Fernández-Cruz1, J. 
García-Valdecasas1  
1Hepatobiliopancreatic Surgery and Liver and Pancreas Trans-
plantation Department. ICMDiM. Hospital Clinic. University 
of Barcelona. Barcelona. Spain. 2Anesthesiology Department. 
Hospital Clinic. University of Barcelona, Barcelona, Spain. 
3Universidad de Alcala de Henares. Madrid. Spain 

Aim: The aim of this study was to provide a plausible experi-
mental model (i.e comparable to humans) with an aim to pro-
vide valid data for future studies. A porcine subject was there-
fore employed due to its anatomical and physiological similari-
ties with the human species. 

Methods: Sixty-four Landrace pigs of 30 Kg were employed in 
this study; half of them in the role of pancreas donors, and the 
remainder as recipients. The latter were made diabetic by two 
methods, 10 with Streptozotocin (STZ) and 22 with a total pan-
createctomy. For each donor, a whole, fully vascularized duo-
denum-pancreas graft was extracted. The abdominal aorta was 
dissected above the iliac bifurcation for cannulation. The duo-
denum-pancreas graft complete with aorta patch was then ex-
cised. Following this, the graft was placed intra-peritoneally in 
the recipient´s right side.  A venous anastomosis was done be-
tween the donor portal vein and vena cava, and an arterial an-
astomosis was then performed between the donor aorta-patch 
and recipient infra-renal aorta. Satisfactory reperfusion was 
indicated by a progressive normal colouration of the pancreatic 
graft. Enteric drainage was performed by an anastomosis be-
tween the duodenum of the graft and the jejunum of the recipi-
ent. 

Results: The median cold ischemia time was 329 min (217-
420), and the preservation solution used was Celsior (n=55.2%) 
and IGL1 (44.8%). Six of the ten pigs treated with STZ died due 
to toxicity issues (n=3), duodenum graft ischemia (n=1), venous 
graft thrombosis (n=1) and intestinal volvulus (n=1); whilst 
only nine out of the twenty-two with a total pancreatectomy 
died because of anaesthesic management (n=5), bronchoaspira-
tion (n=2), intestinal volvulus (n=1), and graft necrosis without 
thrombosis (n=1). Following transplant, the rest of the subjects 
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lived with a normalization of glucose levels until euthanasia. 

Conclusions: This research indicates that a large animal 
model in pancreas transplantation research is a viable method; 
with few transplant technique related complications. Special 
care in anaesthesic management is needed in order to greatly 
reduced morbidity. Furthermore, due to SZT's high toxicity and 
mortality, total pancreatectomy seems an effective and safe 
procedure to induce diabetes. 

4. Video abstracts 

V1  

Fluorescence and whole Pancreas Transplantation: The 
Firsts 10 Cases 

H. Habibeh1, H. Bouyabrine1, G. Mourad2, A. Wojtusciszyn3, F. 
Panaro1 
 
1Dept. of Surgery/Division of Transplantation, Montpellier 
University Hospital, Montpellier, France, 2Dept. of Nephrology, 
Montpellier University Hospital, Montpellier, France, 3Dept. of 
Diabetology, Montpellier University Hospital, Montpellier, 
France 

Aim of Study: Fluorescence is a promising technique to intra-
operative decision-making during surgical procedures, in par-
ticular to assess organs perfusion. In fact, indocyanine green 
(ICG)-fluorescence represents a dynamic perfusion cartogram 
superimposed to real-time surgical images. Herein, we present 
our experience of ICG-enhanced fluorescence during whole 
pancreas transplantation. 

Methods: We used a high-end full high definition camera sys-
tem (VITOM©, Karl-Storz GmhH&Co., Tuttlingen, Germany), 
connected to a scope with 0° field of direction and 10 mm di-
ameter. Recently, was demonstrated that fluorescence ap-
peared accurate in discriminating bowel perfusion levels. We 
translated this concept to 10 consecutive whole pancreas 
transplantation. 

Results: A standard back-table surgery with arterial recon-
struction was performed. After the pancreas reperfusion, before 
to perform the enteric diversion we intravenously injected 0.5 
mg/Kg of ICG. After 30 seconds we observed (figure) the arte-
rial vascularization of the graft duodenal stump, especially in 
the lateral portions previously resected and sutured by linear 
stapler. Thereafter, we showed the good vascularization of the 
head of the pancreas and of the duodenum graft anastomosed 
to the recipient ileum in side-to-side manner with two 4/0 PDS 
running suture. No intraoperative adverse effects were re-
ported. In 2 of the 10 transplants we reported a duodenal 
stump hypoperfusion treated by surgical resection (stappler 
suture) after organ reperfusion. 

 
Conclusions: Although, the experience with ICG fluorescence 
in general surgery is emerging, the experience during organ 
transplantation procedures is poor. In conclusion, the ICG fluo-
rescence is an emerging technique that may be used during 
whole pancreas transplantation to detect intra-operatively per-
fusion defects. This application may provide an “objective” 
value-added over surgical experience. 

 

V2 

Indocyanine green fluorescence angiography during 
pancreas transplantation 

F. Panaro 

Dept. of Surgery/Division of Transplantation, Montpellier Uni-
versity Hospital, 34000-Montpellier, France 

Background: The indo-cyanine green (ICG) fluorescence is an 
emerging technique that may be used during whole pancreas 
transplantation procedures, to detect intra-operatively perfu-
sion defects that may be immediately recognized and treated, 
reducing risks of severe complications. This application may 
provide an “objective” value-added over surgical expertise. 

 
VIDEO comments: During the first part of the video we ob-
served the graft duodenal stump with the pancreatic-duodenal 
arterial supply (arrow). During the second part, after the organ 
reperfusion we performed a fluorescence imaging and we ob-
served the arterial micro-circulation origin from the head of the 
pancreas to the duodenum stump (arrow). Furthermore, during 
the fluorescence procedure we observed the anastomosis site 
(duodenal-ileal side-to-side), as a non-fluorescence line (arrow) 
due to the running suture.  

V3  

Pancreas Transplantation: a retroperitoneal graft 
placement 

J. Ferrer, S. Espinoza, V. Molina, R. Rull, M. López-Boado, S. 
Sánchez, J. Fuster, J. García-Valdecasas 

Hepatobiliopancreatic Surgery and Liver and Pancreas Trans-
plantation Department. ICMDiM. Hospital Clinic. University 
of Barcelona. Barcelona. Spain 

Background: Techniques such as retroperitoneal graft place-
ment have further improved the ability to reproduce the physi-
ology of the “normal” pancreas. This approach could afford po-
tential advantages over intra-peritoneal graft placement, and 
may reduce graft mobility, therefore minimizing torsion on 
vascular anastomoses. Furthermore, the 'retro' approach may 
provide an anastomotic site that reduces the risk of an internal 
hernia, as well as providing easy access for endoscopic surveil-
lance and biopsy. 

Aim: We herein present a video of a modified technique for 
transplant, with the pancreas placed into a fully retroperito-
neal position with systemic venous and enteric drainage of the 
graft by duodeno-duodenostomy. 

Operative technique: Back-table preparation was performed 
prior to pancreas transplantation. The spleen was removed, 
and retro- peritoneal tissue was excised and ligated. The donor 
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duodenum was reduced to a length of 8–12 cm and staple lines 
were inverted with continuous seromuscular stitches using ab-
sorbable sutures. The arterial reconstruction of the graft was 
created by anastomosis end-to-end between the splenic artery 
(SA) and distal superior mesenteric artery (SMA). 
In the recipient, a median laparotomy was done for surgical 
access. The right colon was then mobilized and a Kocher ma-
noeuvre was performed to expose the retroperitoneal site along 
with the vena cava and iliac vessels. The pancreas was placed 
vertically with the head in a craneal position. The venous anas-
tomosis was performed end-to-side between donor portal vein 
and recipient vena cava.  The arterial supply for the pancreatic 
graft was provided by anastomosis end-to-side between the 
graft superior mesenteric artery with the recipient common 
right-iliac artery. For enteric drainage a duodeno-
duodenostomy was performed side-to-side by means of a hand-
sewn, double-layered anastomosis, at the level between the 
second and third portions of the recipient’s duodenum. A drain 
was inserted beside the pancreas graft, ending near the duo-
deno-duodenostomy. Finally, the colon was returned to its 
original position. In effect, the retroperitoneal placement of the 

pancreatic graft imitates the physiological position of the or-
gan. 

V4 

Advancing pancreas allograft back-bench preparation 
using the LigaSure vessel sealing device 

D. Kaufman, R. Redfield, J. Odorico 

Surgery, University of Wisconsin, Madison, Wisconsin. USA 

Pancreaticoduodenal allograft back bench preparation can take 
2-3 hours to perform in advance of the organ implantation. 
There have not been described any recent technical advances 
that have substantially improved the speed and efficacy of this 
procedure.  We will present a video showing the use of the Li-
gaSure™ small jaw instrument that uses hand activation and 
an integrated cutting mechanism to create a tissue sealing sys-
tem that provides consistent, controlled and secure tissue and 
vessel sealing and dividing in the cold preservation solution. 
We have found that the use of this device significantly shortens 
the procedure time and organ reperfusion blood loss. 
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