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Beta cell replacement therapy in diabetes:
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Disclosures

» Consulting/ Advisory Boards:
— Current: ARIEL medicine
— Historical: AbbVie, ViaCyte

» Research Support:

— Current: Dompe pharmaceuticals
— Historical: Medtronic, Merck

e Off label use: alloislet transplants
(investigational product)
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Objectives

« Discuss the reasons for islet transplant
— Why and How

» Describe the rationale for and
management of TPIAT for children

» Explain common islet transplant outcomes
— Islet autotransplant
— Islet allotransplant
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From pancreas to liver:
why transplant an islet?

« Allogenic islet transplant: To treat type 1
diabetes (complicated by hypoglycemia
or microvascular disease)

¢ Autologous islet transplant: To prevent
or minimize surgical diabetes resulting
from pancreatectomy
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From pancreas to liver:
why transplant an islet?

« Allogenic islet transplant: To treat type 1
diabetes (complicated by hypoglycemia
or microvascular disease) -research

e Autologous islet transplant: To prevent
or minimize surgical diabetes resulting
from pancreatectomy —clinical (children)
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Islet Transplants for Pancreatic Disease

TYPE 1 DIABETES PANCREATITIS

Islets

Elevated Blood Glucose Severe PAIN
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Differences Between Autoislet and
Alloislet Transplant

(non-cultured) islets, +/-

¢ Immunosuppressive drug purification

toxicity (diabetogenic)

« Technical factors: cold
ischemia, donor brain death

« # of islets >5000 IEQ/kg
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ALLO AUTO
* Autoimmune destruction * Variable islet yield
« Alloimmune rejection * Procedural differences: fresh

Moving an islet from the
pancreas to the liver...

The process of islet isolation
and intraportal infusion
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An islet in the pancreas

Islets
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Islet Cell Processing

* Removed from surrounding exocrine pancreas
» Devascularized (later revascularizes)
« Deinnervated

» Beta cell apoptosis occurs

What happens to an islet during isolation?
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Intraportal infusion: An islet in the liver

Initial infusion triggers
inflammation, coagulation (IBMIR)

Re-vascularizes, but early on...
— Hypoxic environment
— Beta cell apoptosis frequent

Deinnervated (?)
Exposed to portal “toxins”

Glucose-responsive insulin
secretion

Deficient physiologic glucagon
response to hypoglycemia
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Islet revascularization occurs over
1-3 months post-transplant

Hypoxia Vascularization
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Total pancreatectomy with
islet autotransplantation
(TPIAT)

M UNIVERSITY OF MINNESOTA
Driven to Discover

Historical evolution of IAT
TRANSPLANTATION
PROCEEDINGS

Human Islet Transplantation: A Preliminary Report

J. 5. Najarian, D. E. R. Sutherland, A. J. Matas, M. W. Steffes,
R. L. Simmons, and F. C. Goetz

antigens was performed,® but not as a basis for re-

cipient selection. The donor and recipients shared one

antigen in two instances, wa antigens in onc instance,

and no antigens in seven instances. In two instances,

the islet and original kidney donor shared an HLA
content  antigen not present in the recipient.
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TPIAT Cases, 1977-2015 N=638
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Pancreatitis in children

Pseudocyst

Neural
inflammation
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Pancreatitis in children

Etiology of Disease:

Hereditary/ Genetic:
M PRss1 (cationic trypsinogen)
SPINK1 (trypsin inhibitor)

CFTR (Exocrine sufficient CF)

Other:
Pancreatic divisum
Autoimmune

Medications

Idiopathic
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Traditional surgical options to
treat chronic pancreatitis
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TPIAT for severe chronic pancreatitis

Transplantation of Native Islets
for Patients with Pancreatitis

Patient with
Isolated Nativo
Isiet of Langerhans Pancreatitis.
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e Goal of
pancreatectomy =
relieve pain, allow
normal function

» Goal of islet
autotransplant
(IAT) =
to prevent or
minimize
postsurgical diabetes
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Candidates for Pancreatectomy and IAT

« Chronic pancreatitis refractory to medical
treatment and endoscopic interventions

Narcotic dependence and/or significantly
impaired quality of life

¢ Lack medical/ psychosocial contraindications
« Non-diabetic, or C-peptide positive diabetes

« Willing to accept risk of diabetes for pain relief

A Life Altering Procedure

5 y/o male with cystic fibrosis from Ohio
Acute pancreatitis, 15t episode at age 2y
20 hospitalizations; dependent on NJ
tube feeds

Withdrew from school

TP-1AT performed

Now 13 years post-transplant:

— “J. celebrated ten years pain free and insulin
free last week! Can you believe it has been
ten years... We celebrated with dinner out.
Jonah's favorite thing....FOOD! ” (mom, 6/14)




