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Highly sensitized patients both pre and post transplantation.

Paul Terasaki, Ph.D.
Terasaki Foundation Laboratory, Los Angeles, USA

Highly sensitized patients pretransplantation has been shown to be high risk patients
who are likely to either hyperacutely reject their kidneys, or to have severe acute rejections.
New data on highly sensitized patients post-transplantation indicates that these patients are
likely to chronically reject their grafts in the near future. Antibodies post transplantation
have been found to increase in strength with time, if they are donor specific antibodies.
Thus high sensitization is an indication of many clones of cells making large amounts of
antibodies.

It is important to distinguish between high PRA and high titer of antibodies. High
PRA may mean that the patient is sensitized to many random donors. It is often
associated with high titer antibodies, though not necessarily. High titers of antibodies will
be very difficult to elimdnate, both in the pre and post transplantation periods. Pre
transplantation, the most effective way is to transplant with a crossmatch negative donor,
thus avoiding the necessity of reducing the antibodies. The new single antigen beads are
the most effective way in which to identify antibody specificities. The beads are useful
also in gauging the strength of the antibodies. Pl.asmaphcresis and IVIG are common
methods used to reduce the titer of preformed antibodies.

Post transplantation, the appearance of antibodies indicates that the graft is being
rejected by the antibodies. We believe that monitoring the patients for antibodies will be
useful in detecting chronic rejection. If antibodies are found sufficiently -early,
immunosuppression can be increased to reduce them. Alternatively, a change in drugs,
for example to MMF may aid in reducing antibodies. We have postulated that minor
changes in drug therapy may be effective, if started sufficiently early. When large
numbers of clones are producing antibodies, it may be impossible to stop all clones. Since
chronic rejection is the main problem of transplantation today, the monitoring of patients
post transplantation is very important. Usually, after the first appearance of antibodies,
there is considerable time before the kidney is finally rejected. This is because the kidney
has many nephrons, and have extra capacity. Once a certain threshold is crossed, then

further damage results in increase of serum creatinine and eventual failure,
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Progress, Challenges and Future Trends in Islet
Transplantation for Treatment of Diabetes

Camillo Ricordi, M.D.

Diabetes Research Institute, University of Miami, Miami, Florida

Despite clinical advances in islet transplantation, several challenges have severely
limited large scale application of islet cell transplantation in the clinical arena. Critical
requirements for large-scale success in this cellular replacement therapy include careful
consideration of all variables that can affect outcome in a sequential, integrated approach.

Attention to all details is essential in procedures that can last days (from tissue
procurement to pre-transplant in-vitro culture and shipment) before the final product is
infused into the recipient. Specialized multidisciplinary teams are also equally important,
not just for obtaining first quality islet cell products, but also for management of islet cell
transplant recipients. In fact, failure to achieve appropriate therapeutic levels of
immunosuppression could, for example, be associated with early failure of cellular
transplants, even in the presence of a suitable initial cell product.

Improved outcomes in islet cell replacement therapies will require an integrated
strategy in key areas of research, including:

* Denor Interventions

» Pancreas Procurement and Preservation

+ Islet Cell Processing, Purification, Pre-Transplant Culture, and Immunomodulation

» Islet Cell Transplant Techniques and Prevention of Islet Cell Infusion-Related

Complications
* Islet Engraftment and Prevention of the Early Loss Associated to Inflammatory
Events

» Effective Induction and Maintenance Immunosuppression

* Immune Monitoring

» Immunomodulation and Tolerance Induction

+ Islet Cell Regeneration and Expansion



* Alternative Sources of Insulin Producing Cells beyond the Limited Pool of
Multiorgan Donors

When addressing any of these areas of possible improvement, it will be critical to keep
in mind the potential effect of any individual “improved” strategy on the overall sequential,
integrated approach. Any small change in one area could result in the introduction of
significant new variables downstream. For example, a novel method for pre-transplant
culture that could improve islet cell survival in culture by 25%, could also increase the
injtial antigenicity/immunogenicity of the final islet cell product, triggering a much
stronger immune response, and leading to an initial loss post-transplant of 50% of the
infused cells. Similarly, a new immunosuppressive agent that is very effective in blocking
the expansion phasc of the immune respense could prevent apoptotic mechanisms from
occurring in the contraction phase of the immune response, therefore preventing the
possibility of inducing donor specific tolerance. In this regard, it is also important to
consider the sequential timing of progress in these selected research fields. In fact,
parallel progress in different areas will be needed to capitalize on potential breakthroughs
that emerge from any specific research. For example, a successful strategy for tolerance
induction would be a key achievement; but it would immediately open an insurmountable
challenge, imposed by the sudden increase in the demand for islet cells for transplant
applications, in face of a very scarce availabie supply from organ donors. It is therefore
critical that significant progress also be obtained in areas that will allow to maximize
availability of islet cell products, including islet cell expansion strategies and identification
of alternative sources of insulin producing cells (e.g., stem cells and cells from animal
sources). Eventually, tolerance induction and regeneration of insulin producing cells from
the patient’s own precursors / stem cells may replace more traditional islet cell transplant

strategies in the reparative medicine pathway to cure diabetes,

Kidney Transplantation and Islet Cell Isolation and
Transplantation

J. Michael Millis, M.D.
Professor of Surgery, Chief Section of Transplantation, University of Chicago,USA



Kidney Transplantation is now the preferred method of management for patients with
End Stage Renal Disease. Unfortunately the demand for kidney’s typically is greater than
the supply. Additional sources of kidneys are necessary. The number of Living Donor
Kidney transplants performed in the US is now greater than the number of kidney
transplants from Deceased Donors. The reasons for this phenomenon are: improved
operations for the donor, and graft survival rates that are better than those for Deceased
Donors.  The talk will focus on the operative technique of laparoscopic donor
nephrectomy and the improved graft survival for Living Donor grafts.

Islet Cell transplantation offers the benefit of a minimal operation with the hope of
insulin independence. The techniques for islet isolation, purification and transplantation
are completely different from solid organ transplantation. The talk will focus on the
indications for islet transplantation, the technique of isolation and purification, and the

current results from islet transplantation.

Update of the International Islet Transplant Registry

Reinhard G. Bretzel, Andreas O. Schultz, Bernhard J. Hering, Mathias D. Brendel

Giessen, Germany

Long-term studies strongly suggest that tight control of blood glucose can prevent the
development and retard the progression of chronic complications of type 1 diabetes
mellitus. In contrast to conventional insulin treatment, replacement of a patient’s islets of
Langerhans either by pancreas organ transplantation of by isolated islet transplantation is
the only treatment to achieve a constant normoglycemic state and avoiding hypoglycemic
episodes, a typical adverse event of multiple daily insulin injections. However, the expense
of this benefit is still the need for immunosuppressive treatment of the recipient with all its
potential risks,

Islet cell transplantation offers the advantage of being performed as a minimally invasive
procedure, in which islets can be perfused percutaneously into the liver via the portal vein.
As of 2004, 851 pancreatic islet transplants worldwide have been reported to the
International Islet Transplant Registry (ITR) at our Third Medical Department, University
of Giessen and Marburg, Giessen / Germany. Data analysis shows at one year after adult



