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Wat gebeurt er met de glucose
die wij opnemen via ons eten?

Pancreas

Vetweefsel
/

Spieren

Lever



ADA criteria for diagnosis of diabetes mellitus (2011)

NORMAL Diabetes Impaired glucose tolerance
Fasting <100 mg/dl >126 mg/dl >100 and <126 mg/dl  (IFG)
OGTT <140 mg/dl >200 mg/dl >140 and <200 mg/dl ~ (IGT)
(2h after 759 glucose)
Random >200 mg/dl
HbAlc 4-6% >6.5%

* In absence of symptoms (polyuria, polydipsia,...) second sample on different day.



Rationale voor de diagnhostische criteria

Values in Deciles for US Adults Not Known to Have Diabetes

Prevalence of

retinopathy (%)
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2-h PPG (mg/dL) <34 <102 <140 195
HbA1C (%) <3.3 <54 5 6.2

American Diabetes Association. Diabetes Care. 2003:26(suppl 1):S5-S20



Waarom is de bloedsuiker
controleren zo belangrijk?

Diabetesverwikkelingen

- Acuut
- Chronisch
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Diabetic complications

Brain and cerebral circulation

Eyes {retinopathy) (cerebrovascular disease)

Heart and coronary
circulation (coronary
heart disease)

Kidney
(nephropathy)

Peripheral nervous system
Lower limbs (peripheral (neuropathy)

vascular disease)

Diabetic foot
(ulceration and amputation)



Diabetes

Type 2 diabetes

Type 1 diabetes

Zwangerschaps

diabetes
Diabetes na

pancreas operatie

Diabetes door

cortisone |
Erfelijke vormen




Type 1 diabetes

Geen insuline productie




Type 1 diabetes

= Destructie
van de insuline-producerende betacel

1

Behandeling: Vervangen
van alle functies van de
betacel



Doel van diabetes
behandeling

Kwantiteit van leven
en

Kwaliteit van leven



HbA,. and Relative Risk of Progression

of Complications in Type 1 Diabetes
Diabetes Control and Complications Trial (DCCT)
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Adapted with permission from Skyler JS. Endocrinol Metab Clin North Am. 1996;25:243-254,



Type 1 diabetes

= Destructie van beta cellen

1

Therapie: Vervangen van
alle beta cel functies



Vervangen van alle beta cel functies

Bloedsuiker meten

’\

Algoritme

J

Insuline



Vervangen van alle beta cel functies




Type 1 diabetes: Middelen

Insuline

Educatie en zelf meten van de bloedsuiker
Dieet

Lifestyle



Type 1 diabetes: middelen

e INsuline

 Educatie en zelf meten
van de bloedsuiker

 Dieet
» Lifestyle






Toekomst

* Medicijnen die verwikkelingen
tegenhouden



Toekomst

* Medicijnen die verwikkelingen
tegenhouden

* Nieuwe Insulines:
— Langer werkend, korter werkend

— Via de mond
— Glucose gevoelig



Toekomst

* Medicijnen die verwikkelingen
tegenhouden

* Nieuwe Insulines:
— Langer werkend, korter werkend
— Via de mond
— Glucose gevoelig

» Gesloten lus: artificiele pancreas



Artificiéle pancreas




Pumps and sensors
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Artificiéle pancreas




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Threshold-Based Insulin-Pump Interruption
for Reduction of Hypoglycemia

Richard M. Bergenstal, M.D., David C. Klonoff, M.D., Satish K. Garg, M.D.,
Bruce W. Bode, M.D., Melissa Meredith, M.D., Robert H. Slover, M.D.,
Andrew J. Ahmann, M.D., John B. Welsh, M.D., Ph.D., Scott W. Lee, M.D.,
and Francine R. Kaufman, M.D., for the ASPIRE In-Home Study Group*
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Artificiéle pancreas

Subcutaneus
connecting lead

Enzymatic IV
\ glucose sensor

External
receiver and
programmer

Peritoneal
catheter Implantable insulin pump (MIP 2007)

Figure 1. Scheme of human implantation of the Long-Term Sensor System® (LTSS, Medtronic-Min-
iMed), a prototype of implantable artificial beta-cell.



Toekomst

Medicijnen die verwikkelingen
tegenhouden

Nieuwe Insulines:

— Langer werkend, korter werkend
— Via de mond

— Glucose gevoelig

Gesloten lus: artificiele pancreas
Transplantatie



Type 1 diabetes

Cure

Replacement of pancreatic betacell



Toekomst

Medicijnen die verwikkelingen tegenhouden

Nieuwe insulines:

— Langer werkend, korter werkend
— Via de mond
— Glucose gevoelig

Gesloten lus: artificiele pancreas
Transplantatie
Preventie



Preventie

STOP
DIABETES




How are beta-cells destroyed in T1D?
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Naimit Aspecific immunomodulation

Immune stimulation Anti-CD3
Cytokines
FK506
Anti-CD4 3
FTY20

Thymectomy

Cyclosporine A

Antibodies against cytokines ATG

Bone marrow transplantation

Anti-CD2

1,25-dihydroxyvitamin D Irradiation Rapamycin
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Anti-CD3 REVERSES diabetes in NOD mice
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Naimit
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SEVENTH FRAMEWORK
PROGRAMME

NAIMIT

Natural immunomodulators as novel
immunotherapies for
Type 1 diabetes

WWW.naimit.eu



http://www.naimit.eu/
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Lactococcus lactis : from dairy industry to antigen and
therapeutic protein delivery

Is a lactic acid bacteria traditionally used in dairy industry in the
fermentation of foods. e.g. production of buttermilk and cheese.

It is non-pathogenic, non-invasive, non-colonizing , therefore
considered as GRAS (generally regarded as safe) organism.

A delivery tool for antigen and therapeutic proteins

+» Genetically engineered to deliver proteins/peptides in the gut
s Containment system to prevent survival outside the human body
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Experimental design

oCD3 (2,5ug/day)
+ L.lactis (2x10°CFU)

End Point
m Follow up I Follow up |

Start 5 days 5 weeks

week 6 week 14
Newly-diagnosed
diabetic NOD mice diabetes reversal? Long term
(>200 mg/dl) Immune tests diabetes reversal?

Groups:

Group 1: aCD3

Group 2: aCD3 + L./actis with empty vector (LL-pT1NX)

Group 3: aCD3 + L.lactis secreting pro-insulin + IL-10 (LL-pins + hIL-10)
Group 4: aCD3 + L.lactis secreting pro-insulin (LL-pins)

Group 5: aCD3 + L./actis secreting IL-10 (LL-hIL-10)

Group 6: L.lactis secreting pro-insulin + hiL-10

JCI1 2012, 122(5): 1717-25



Reversal of diabetes
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JCI1 2012, 122(5): 1717-25






Type 2 Diabetes: the modern day tsunami...
Estimated global prevalence of diabetes

Type 2 diabetes

151 million 347 million 438 million
2000 2008 2030

Danaei et al. Lancet 2011;378: 31-40



Type 2 diabetes

Relatief onvoldoende insuline productie
>90% van

alle diabetespatienten

Stijging glycemie

Hoge weerstandigheid
aan insuline



Type 2 diabetes: Middelen

Glucose verlagende middelen

Educatie en zelf meten van de bloedsuiker
Dieet

Lifestyle



Type 2 diabetes: Middelen

* Educatie

*Dieet

e Lifestyle

* Multifactoriéle benadering

* Glucose verlagende middelen
e Zelf meten van de bloedsuiker
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‘We live in interesting times’




Toekomst

Nieuwe insulines:

— Langer werkend, korter werkend
— Via de mond

— Glucose gevoelig

Obesitas tegengaan

Insuline gevoeligheid verbeteren
Betacellen beschermen/sterker maken
Incretinesysteem



GLP-1 heeft diverse effecten in het menselijk
lichaam

Pancreas

Insulin secretion
(glucose-dependent)

f Beta-cell sensitivity
f Insulin synthesis

‘ Glucagon secretion
(glucose-dependent)

f Beta-cell mass*

*in animal studies

Brain
‘ Energy intake*

Liver

‘ Hepatic glucose
output

GI tract

Gastric
emptying

Heart
f Cardioprotection

f Cardiac function



The family of
Incretin-based therapies

Incretin-based
therapies

DPP-4
Inhibitors

GLP-1R

agonists

DPP-4=dipeptidyl peptidase-4; GLP-1R=glucagon-like peptide 1 receptor.



Plaats van heelkunde???



Diabetes




Diabetes
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Renal Handling of Glucose
(180 L/day) (900 mg/L)=162 g/day

Glomerulus ———

Proximal Tubule

Early

Late

excretion

Normoglycemia
with
SGLT2 Inhibitor

Decreased
glucose
reabsorption

. SGLT2 Inhibitor



Diabetes, ziekte met toekomst

De prevalentie van diabetes neemt toe

Verwikkelingen van diabetes drijven
gezondheidszorg kost

Genezing/preventie van type 1 diabetes
aan de horizon

Nieuwe middelen maken goede
glycemiecontrole in meer mensen mogelijk






