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ISLET TRANSPLANTATION IN SEVEN TATIENTS WITH TYPE 1 DIABETES
MELLITUS USING A GLUCOCORTICOID-FREE IMMUNOSUIPEESSIVE REGIMEN
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ABSTRACT SLET rransplanration has been mnvestigated as

Background Registry data on patients with type 1 a treatment for tvpe 1 diaberes mellitus in se-
diabetes mellitus who undergo pancreatic islet trans- lecred parients with inadequare glucose conrrol




Five-Year Follow-Up After Clinical Islet Transplantation
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Thne Islet Transolant Exosrirnant
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Publication of the initial results of the Edmonton protocol in 2000 (1) raised hopes that many of
the technical and immunologic hurdles of islet transplantation had finally been solved and that a
new era for the treatment and cure of type 1 diabetes had arrived. Unfortunately, while shortterm
results utilizing this specific protocol were repeatedby other groups around the globe, long-term
follow-up revealed that islet transplantation with this particular protocol is far less successful
than originally hoped (2,3). Thus, although 5 years after transplantation 85% of recipients had
measurable plasma C-peptide, well-controlled HbAlc levels, significant diminution in amount of
daily insulin required, and virtually no clinical hypoglycemia (3), only 10% of patients
experienced freedom from exogenous insulin use. While this still may represent partial success
in alleviating the debilitating symptoms that brought them to islet transplant in the first place,
such a claim needs to ultimately be established in a controlled trial, like other medical advances.
Moreover, toxicities from the calcineurin inhibitors combined with sirolimus used for
immunosuppression produced worrisome trends in renal function (4). Given continued insulin
dependence, the shortage of donor organs, the complications of immunosuppression, and the
great expense of this procedure, sober reassessment of the clinical applicability of this protocol
and particular experiment is needed.




Decay In Islet Function

- Rejection?

- Autoimmunity?

- Drug toxicity?

- No precursor cells?



FIG. 5. Section of punereas (X 20 magnification) swined for Insulin, Numerous pandreatic duets are shown, with insulin-positive cells present in
the duct walls demonstrating new islet formation from exocrine ducts.
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Single-Donor, Marginal-Dose Islet
Transplantation in Patients
With Type 1 Diabetes

Be.rnh’ard J. Heeing, MDD Context [slet allografts from 2 to 4 donors can reverse type 1 diabetes. However,
Raja Kandaswamy, MD for islet transplants to become a widespread dinical reality, diabetes reversal must be
Jeffrey D. Ansite, BS achieved with a single donor to reduce risks and costs and increase the availability of

SASEIN. ReRuiin i tc;an‘spclzi:m?n' the safety of a single-d inal-dose islet transplant
Masahiko Nakano. MD. PhD bje e To assess safety of a single-donor, margin ose islet transplant pro-

tocol using potent induction immunotherapy and less diabetogenic maintenance im-

Toshiya Sawada, MD munosuppression in recipients with type 1 diabetes. A secondary objective was to as-

Ippei Matsumoto, MD, PhD sess the proportion pf islet transplant recipients vyho achieve insulin independence in
the first year after single-donor islet transplantation.

Sung-Hee Thm, MD

= Design, Setting, and Participants Prospective, 1-year follow-up trial conducted
Hui-Jian Zhang, MD July 2001 to August 2003 at a single US center and enrolling 8 women with type 1
Jamen Parkev, PA-C. MPH diabetes accompanied by recurrent hypoglycemia unawareness or advanced second-

- ary complications.
David W. Hunter, MD
Interventions Study participants underwent a primary islet allotransplant with 7271

David E. R. Sutherland, MD, PhD (SD, 1035) islet equwalents/ kg prepared from a smgle cadaver donor pancreas In-
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Insulin Independent Graft Survival Rate

All Subjects

Kaplan-Meier Estimates (n=20)
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Antigen Presenting Cell
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LEA29Y “>¢| Efalizumab
[ (Raptiva)

(Belatacept)

Cb4/CD8

- Signal One T ce"
I:l Signal Two

(Costimulatory Pathway)

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

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




Immunosuppressive Protocols

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

. EFALIZUMAB 1 mg/kg/wk 0.5mg/kg/wk Drug withdrawn in all pts on May, 2009

W Solumedrol

Days relative to Transplant

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

. Belatacept (10mg/kg/mo) 5mg/kg/mo | 5mg/kg/2mos

EdSolumedrol

Days relative to Transplant
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Insulin

Glucagon,




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

1. Aggressive immunosuppression necessary to achieve success with adult
islet allotransplantation.

2. Longterm insulin independence achieved with non-nephrotoxic

regimens following adult islet allotransplantation using co-stimulation
blockade.

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

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



Pro-Islets and Viacyte Immune Isolation Device Observations (E Kroon)

1. Pro-lIslets are immunogenic.

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

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

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



