CellR4 2019; 7: e2786
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ABSTRACT

The article describes impact of advanced research
in the USA and collaborative approach of US sci-
entists and clinicians on development of the field
of islet transplantation in Poland and all over the
world. At the same time, it presents negative con-
sequences of islet regulation by FDA as a biologi-
cal drug leading to decline and extinction of the
field in the US, while it is on the rise worldwide.

We have read the article by Ricordi and Japour
in STATNEWS with great interest. It is difficult to
believe that the USA, the country, which developed
the islet transplantation procedure, optimized the
islet isolation technique, and proved its safety and
efficacy, still after 19 years of research and clinical
experience cannot offer it as a standard of care to
patients in need. The primary obstacle has been the
regulation of allogeneic islets as a biological drug in
the USA based on the premise from decades ago that
the biological characteristics of islets may change
(re-differentiation, growth, etc.) during 72 hours of
incubation in culture media, when in fact the islets
are only preserved in a steady state for logistical rea-
sons prior to transplantation.

Of note, autologous islets isolated in the same
GMP facility in the way with the same reagents as
allogeneic islets but without short incubation, have
not been regulated as a drug by FDA.

Based on the results of the US-based Collabo-
rative Islet Transplantation trial, it has been clear
that the biological properties and in vivo function
of human islets are not significantly affected by this
short incubation period. Therefore, there is no need
to regulate allogeneic human islets as restrictively

as a biological drug (Advanced Therapy Medicinal
Product)’. The regulatory agency of the European
Union, the European Medicines Agency (EMA),
has already taken this approach.

The first islet allotransplantation procedure in
Poland was performed at the Medical University of
Warsaw in June of 2008>. However, the path to this
achievement was long and tortuous. Following the
first description of the isolation of pancreatic islets
in 1965 by a Polish scientist®, the islet isolation tech-
nique was further developed by research teams in the
US and Canada, who pioneered clinical islet trans-
plantation by introducing the procedure into the clin-
ic*’. Paul Lacy, David Sutherland, Camillo Ricordi,
and James Shapiro, respectively, performed the first
transplantation that resulted in insulin-independence,
developed automated methods for islet isolation®, and
implemented a revolutionary program of immuno-
suppressive treatment to prevent graft rejection’. Fol-
lowing decades of research and clinical development,
the effectiveness of islet transplantation as a treat-
ment was evaluated in the multicenter Clinical Islet
Transplantation (CIT) trial sponsored by the NIH and
JDRF. The CIT trial, which incorporated multiple
centers, proved that the procedure can be safely and
effectively replicated and inspired the development of
an islet transplant program in Poland.

After the success of islet transplantation in
North America, the leaders of the transplantation
community in Poland received funding from the
Ministry of Health to construct the first clinical
islet isolation and cell processing facility in War-
saw. Polish teams received generous contributions
of knowledge, experience, and resources by islet
leaders from US-based centers, who provided ad-
vanced training, optimized islet cell processing and
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clinical protocols, and key supplies including me-
dia, reagents, and equipment manufactured in the
US. Physicians from Warsaw, supported by fund-
ing from the Polish Transplantation Society, were
trained in islet transplant centers in Minnesota,
Texas, and Milan. This collaboration with leaders
in the field from the US culminated in the first clin-
ical islet allotransplantation in Poland in 2008.

Further successful development of the program
was possible due to European and Polish regulations
classifying islets not as a biological drug (Advance
Therapy Medicinal Products) but as a “tissue or or-
gan for transplantation” under the authority of Pol-
transplant, the agency responsible for human organ
and tissue sharing for clinical transplantation (the
Polish equivalent of UNOS in the US), and the Na-
tional Center of Tissue and Cell Banking (NCTCB)
(Krajowe Centrum Bankowania Tkanek i Komorek).
The regulation of human cadaveric islets as a “tissue
for transplantation” enabled more rapid clinical de-
velopment while maintaining the quality of the islet
product and the efficacy of the procedure. In 2011,
based on clinical data from the USA, Canada, and
the first few cases in Poland, the Ministry of Health
approved islet transplantation as an alternative to
pancreas transplantation, a standard-of-care proce-
dure fully reimbursed by the Polish National Health
Fund. While islet cell processing centers are re-
quired to obtain an accreditation from the NCTCB,
islet transplantation centers must be accredited by
the National Council for Transplantation under the
Ministry of Health. Current policy allows for and fi-
nancially covers islet allo- and auto-transplantation
not only into the liver via portal vein infusion, but
also into the peritoneal and submucosal spaces, if
intraportal access is not feasible or safe®’.

The regulation of islets as a “tissue for trans-
plantation” and not as an “Advanced Therapy of
Medicinal Products” in Poland allowed for the
rapid clinical implementation and introduction of
a reimbursement system for the procedure by the
National Health Fund. This was a key and critical
factor that enabled the islet transplantation program
in Poland to serve disadvantaged patients with the
life-threatening brittle form of type 1 diabetes.

Last year, a second islet transplantation cen-
ter emerged in Poland. The Medical University of
Gdansk and a second Laboratory for Cell and Tissue
Transplantation (CellT) were accredited by the prop-
er authorities and have already performed 5 success-
ful islet isolations and transplantations. Assistance

from the Islet Transplant Center at the University of
Chicago in the US was instrumental for the develop-
ment of this new program. In addition to receiving
guidance during the construction of the cell process-
ing facility as well as optimized clinical and islet cell
isolation protocols, the team in Gdansk was trained
extensively in Chicago and at home in Poland.

Clinical experience from Poland, in addition to
that of other countries from around the world, has
proven that the regulation of islets as a “tissue for
transplantation” without the stringent requirements
mandated for highly manipulated cellular therapies
(“advanced therapy medicinal products™) is suffi-
cient to reassure patients of the safety and efficacy of
this treatment while offering significant advantages
including the rapid development and clinical imple-
mentation of islet transplantation by limiting time,
effort, and funding requirements. We do hope that
the FDA will revise the regulation, adjusting it based
on current knowledge and experience regarding the
risks and benefits for patients. This would allow for
the elimination of barriers to clinical islet transplan-
tation in the US while maintaining the safety and
efficacy of the procedure via current regulations for
tissue and organ transplantation. In fact, human is-
lets are more similar to organs than individual cells,
and should be treated as such scientifically and by
regulatory agencies. Islets have a consistent and
sophisticated structure composed of multiple cell
types, distinct and dedicated vasculature providing
a blood supply, innervation by both autonomic and
sensory nerves, and unique function essential to
homeostasis. The structure and function of islets is
preserved during transplantation in the same way as
for all other solid organs. After procurement from a
deceased donor, a whole pancreas is preserved un-
der cold conditions, then islets are separated (isolat-
ed) from surrounding tissue, and then preserved in
warm, as is often the case for other solid organs such
as the liver, or lungs (OCS Lung System, Transmed-
ics, Andover, MA). Islets and solid organs are trans-
planted as allogenic tissue under the same donor and
organ distribution regulations and the same clinical
management including immunosuppression therapy.
There is no reason not to regulate human islets as
any other solid organ in the US. The application of
more restrictive standards than to solid organs may
be perceived as some by “discrimination” based on
size, only because human islets are smaller than sol-
id organs. It is not only unfair but clearly detrimental
to patients and the entire field.
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