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Diabeet in Leiden
krijgt insulinecel

Door onzeredactic wetenschap

ROTTERDAM, 11 DEC. Voor het
eerstin Nederland is een suikerpa-
tiént behandeld met de insuline
producerende cellen van cen do-
nor. Dat maakte het Leids Univer-
sitair Medisch Centrum, dat de
transplantatic enkele weken gele-
den ui , vandaag bekend.
De 39-jarige vrouw hoeft nu veel
minder van het hormoon insuline

uiten.

Bijzonder van de behandeling is
dat de zickte bij de bron wordt
aangepakt, want defecte insuline
producerende cellen zijn de oor-
zaak van diabetes type 1. Diecellen

tientallen Nederlandse patiénten
chikt. Nederland telt
igduizend mensen

dial

suikerspiegel zo dat zij bewuste-
loos raken.

Hetis cen oud idee om de zickte
te genezen door patiénten te be-
handelen met cilandjes van Lan-

overleden donor. Ech

2000 lukte het Canade:

dat op cen betrouwbare manier te
doen. Sindsdien is de behandeling
wercldwijd bij circa zeshonderd
diabetici uitgevoerd. De eilandjes
‘worden uit de alvleesklier g
leerd en ingespoten in de poort-
ader van de patiént. De cellen nes-
telen zich dan in de lever.

De Lei internist-endocrino-
loog Eelco de Koning is tevreden:
nZe vertelde dat het heel goed met
haar ging: ze heeft vrijwel geen in-
suline nodig voor de maaltijden.

Er zijn echter ook beperkingen.
Na de behandeling moet een pa-
tiént altijd medicijnen slikken om




Rationale for intensive glycemic
control: Diabetes Control and
Complications Trial (DCCT)

* |Intensive compared to conventional glycemic
treatment (HbAlc 7.4 vs. 9.1%) during 6.5 years
has beneficial effects on the incidence of
microvascular complications

* Nephropathy
e Retinopathy
* Neuropathy

DCCT, N Engl J Med 329: 977-986, 1993



Price to pay for intensive glycemic
control: hypoglycemia and
hypoglycemia unawarenes

Hypoglycemia
 Mild hypoglycemia — subjective (with
symptoms), objective (glucose < 3 mmol/l)

e Severe hypoglycemia — outside help necessary
(loss of consciousness)

 Hypoglycemia unawareness
« Oxford/Copenhagen (Diab Metab Rev 2004)
» Hypoglycemia unawareness 12.5%
e 1.3 episodes/patient/year
* 10% of subjects — 69% of episodes




Complications despite intensive
glycemic control

EDIC, JAMA 290: 2159-2167, 2003



The beta-cell: stimulus -secretion
coupling for perfect glycemic control
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Islets: pulsatile Insulin secretory pattern

Meier JJ, Diabetes 2006




Pancreas transplantation: patients with
type 1 diabetes and end -stage renal
disease
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Patient with
type 1

Function pancreas?

e Production of digestive enzymes (98-99% of
pancreas)

e Insulin production (1-2%)




Normal pancreas and islets

Islet of Langarnans




1/100 mm










Where to transplant pancreatic islets?






















Islet transplantation restores Insulin
pulsatility

Meier JJ, Diabetes 2006




Continuous glucose monitoring after
pancreas or Islet transplantation

Lehrmann et al, Diabetologia 2006




Islet transplantation and acute diabetic
complications

Attenuation of glucose fluctuations
Abolishment of hypoglycemic episodes
Restoration of hypoglycemia awareness
Improvement in quality of life




Islet transplantation and chronic diabetic
complications

e Stabilizes diabetic retinopathy
e Improves cardiovascular function and vascular

STtructure (rorina P et al., Diab Care 28: 1358-1365, 2005 )
e Kidney-islet vs kidney alone
mproves diastolic function
Reduces progression in IMT
Reduces BNP concentrations

o Stabilization of diabetic neuropathy in > 50% of
patients




Islet transplantation improves kidney
graft survival in T1.DM

Fiorina P et al., Diabetes Care 28:1303-1310, 2005




I
Expectations

Expectations
Low procedural risk
Average 2 islet infusions for good clinical effect

Advantageous effects on acute and chronic
complications

Insulin independence long term — only minority of
patients

Good lasting effect on glycemic control (also after
5 years and long-acting insulin)




Current program: Patients with previous
kidney transplantation and type 1 diabetes (on
Immunosuppressive agents)

Surgery _ Diabetology

LUMC Nephrology

/ | \
Pancrea_s Islet transplantation Intensified insulin
transplantation therapy

e Patient choice...




Islet transplantation in type 1 diabetes
without renal failure

e Restricted to patients with
e Glycemic lability
e Severe hypoglycemia/hypoglycemia
unawareness

e A doctor’s dilemma (clinical benefit vs side effects
Immunosuppressive drugs and transplantation-
related complications)




Islet transplantation in the Netherlands

Permission for LUMC
Islet isolation

Isolation

Transplantation

Permission for
Islet
transplantation




Issues In Islet transplantation

1. Donor organ
Shortage of organ donors
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Issues In Islet transplantation

 Donor organ
 Procurement and preservation
e Shortage of organ donors

* |slet isolation

e Loss of islets because of procedure (enzymatic
damage, toxic substances (Ficoll gradient
separation)

e Islet transplantation




Early graft loss

Eich et al., NEJM 2007




Issues In Islet transplantation

Donor organ

 Procurement and preservation
e Shortage of organ donors
Islet isolation

e Loss of islets because of procedure (enzymatic
damage, toxic substances (Ficoll gradient
separation)

Islet transplantation

* Instant blood mediated inflammatory reaction
(IBMIR)

Post-transplantation islet function




Post -transplantation events

 Immune attack: Allograft rejection”? Recurrent
autoimmunity?

e Chronic islet toxicity by Immunosuppressive
drugs (most drugs diabetogenic)

e Reduced vascularisation

Robertson RP, N Engl J
Med 350: 694-705, 2004




Improvement of beta -cell therapy and
wider applicability

e Alternative islet sources needed!
o Alternative transplantation site (biomaterials)
e Immunomodulation and immunoevasion

e Immunosuppressive drugs with fewer side
effects

* Immunoevasion (biomaterials, gene therapy)




Are there stem cells for islets in the pancreas?

Human pancreas
1 % islets

40% ducts

Collagenase digestion

Purification

Remaining

tissue for duct
cell isolation




Islets are formed from human duct cells N
VItro

Green glucagon

Insulin gene
expression cultured
human islets

Insulin expression
(vs human islet)

11000 4/1000 de Koning, Bonner Weir et al ,
1/5000 n=3-10; p <0.01 .
unpublished data




