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krankenhaus Zum EinStieg g ?

1. Diabetiker sterben zu 70 — 80 Prozent an GefalRkrankheiten

2. Diabetiker sterben zu 60 — 70 Prozent an Gefal3krankheiten

3. Diabetiker sterben zu 50 — 60 Prozent an GefalRkrankheiten



Altersstandardisierte Mortalitit in Osterreich
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von 100 Sterbefallen entfallen ...

Prozentverteilung der Gestorbenen 2004
nach Todesursachen je Altersgruppe
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Alter in vollendeten Jahren

[ 1 Verletzungen und Vergiftungen

[ 1 Sonstige Krankheiten

I Krankheiten der Verdauungsorgane
B Krankheiten der Atmungsorgane

Bl Krankheiten des Herz-Kreislaufsystems
] Bosartige Neubildungen

Q: STATISTIK AUSTRIA; Kedierung nach ICD 10.



b’i hanusch Entwicklung der Ubersterblichkeit von Typ-2
krankenhaus - Djabetikern in der Schweiz von 1975 bis 2005

Gesamtmortalitat Kardiovaskulare Mortalitat
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hanusch

rankenhaus YV Oran sterben Diabetiker ?

Herz- Kreislauferkrankungen

Tumorerkrankungen

Andere

50 - 55 %

25 - 30 %

15-25%

The ADVANCE Collaborative Group, NEJM, 2008
The ACCORD Investigators, NEJM, 2008



e banusch Maligne Erkrankungen bei Adipositas,
cenent= Insulinresistenz und Typ-2 Diabetes

* Adipositas, Insulinresistenz und Typ-2 Diabetes sind mit einer erhdohten Inzidenz
maligner Tumore assoziiert

— Mamma, Endometrium, Ovarien
— Prostata

— Colon, Pancreas, Leber, Osophagus

 Typ-2 Diabetes ist mit einer schnelleren Progression und schlechteren Prognose bei
manifester Erkrankung assoziiert

Guh et al., BMC Public Health, 2009
LeRoith et al, Exp Clin Endocrinol Diabetes, 2008
Giovannucci, Gastroenterology, 2007



« hanusch  General aspects of hyperglycemia-induced

krankenhaus

vascular damage

N
Genetic determinants
TEUTEIIEREE of individual ............. .
: L susceptibility :
v Repeated acute v
) changes in
cellular 4
metabolism
. Diabetic tissue
Hyperglycemia damage
Cumulative long-
) term changes }
in stable
macromolecules
A A
: Independent )
S accelerating factors | |

(e.g., hypertension,
hyperlipidemia) J

P

Michael Brownlee, Diabetes, 2005



'« hanusch  The breakthrough in understanding diabetic

krankenhaus

vascular complications

Banting Lecture 2004
The Pathobiology of Diabetic Complications
A Unitying Mechanism

Michael Brownlee

Michael Brownlee, Diabetes, 2005



® hanusch Hyperglycemia results in increased

krankenhaus i . .
mitochondrial ROS formation
Generate H gradient Collapse H gradient
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Michael Brownlee, Diabetes, 2005



e borucch Hyperglykamie als Promotor der

cenient= Tumorgenese
AGEM:
s Exogenous sources mafm
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Waris & Ahsan, J Carcinogenesis, 2006 Ceriello et al., JCEM, 2009
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wrankenhaus  INSUlIN = IGF1 - Alterungsprozess

|

| - | |

Brain IRS2 siéhé"ing coordiﬁétes lifespan and
nutrition homeostasis

m
Taguchi et al., Science, July 20, 2007
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s hanusch Hormonelle Regulation der
krankenhaus
Lebensdauer
c Insulin / IGF in der Regulation der
CNS ‘j_ .
g Unresticted Lebensdauer
E Appetite
g ~ \
3 Hypothalamus
l Leptin
L H/-— Pituitary —GH
T / T?H Insulin and IGF-1
Inhibin and T%y;rold
steroid hormones / - ‘?
/ e ? \ gl ™~
Steroid hormones ‘| Pancreas = | Adres2
Gonad Insulin
'
R Peripheral
Reproduction soma
Aging

Tatar et al., The endocrine regulation of aging by insulin-like signals, Science, 2003



e hanusch Insulin und IGF-1 als Promotoren der
krankenhaus Tumorgenese

Pre— Two hits
. : — : = in mammary epithelium:
Insulin resistance | | Insq!ln \ — o Viral oncogene (PyVmT)

/ IR/IGF-IR-mediated signal

Blood and tissue: = o
L IGFBP-1/2

T IGF bicavailability ] w—p T |GFs | Apoptosis

il

Mutual cooperation between
. PyVmT and IR/IGF-IR

I

T Proliferation
$ Migration
‘ Invasion
' IGF-IR T PR Loss
IR 1
|] PyVmT

‘T Tumor progression

LeRoith et al, Exp Clin Endocrinol Diabetes, 2008



. nanusch  Der Start der Geschichte: Insulintherapie
e und Colonkarzinom bei Typ-2 Diabetes

. Nested-Case-Control Study, 125 inzidente Patienten, 1195 Kontrolle

Cases Controls Unadjusted OR Adjusted OR

n (%) n (%) (95% ClI, Pvalue)d (95% ClI, P value)®
No insulin therapy (reference) 107 (83.6) 1084 (87.5) 1.0 1.0
=1 year and <3 years of insulin use 8(6.3) 68 (5.5) 1.2(0.6-2.6,P =0.62) 1.4 (0.6-2.9,P = 0.45)
=3 years and <5 years of insulin use 6(4.7) 28(2.3) 2.2(0.9-5.5, P =0.08) 2.9(1.1-7.7,P = 0.03)
=5 years of insulin use 4(3.1) 15(1.2) 2.8(0.9-8.5,P=0.08) 4.7(1.3-16.7, P =0.02)
Each incremental year of insulin therapy® NA NA 1.13(0.99-1.3, P =0.07) 1.2(1.03-1.4,P=0.02)

NOTE. NA = not applicable.

aCases and controls were matched on year of birth, calendar, and duration of database follow-up.

bAdjusted for sex, history of cholecystectomy, smoking (categorized as non smoker, current smoker, ex smoker, pipe smoker, cigar smoker,
unknown smoking status), duration of type 2 diabetes mellitus, body mass index (categorized as <20, =20 and <25; =25 and <30; =30; and
unknown), 3 or more years of metformin use prior to index date, 3 or more years of sulfonylurea use prior to index date and 1 or more years of
recent (i.e., last use within 1 year before the index date) NSAID/aspirin use.

°Non insulin users were categorized as zero days of insulin use.

Yang et al., Gastroenterology, 2004
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wrankenhaus ANtidiabetische Therapie und Tumorinzidenz

. Retrospektive Analyse, GroRbritannien, 62.809 Patienten, 152.065 Personenjahre,
2106 Tumorfalle

Covariate HR 95% CI for HR p value

Lower Upper

No diabetes medications (Cohort 0) vs

Metformin (Cohort 1) 0.90 0.79 1.03 0.12
Sulfonylureas (Cohort 2) 1.23 1.06 1.42 0.01
Metformin plus sulfonylureas (Cohort 3) 0.97 0.85 1.12 0.69
Insulin-based therapies (Cohort 4) 1.28 1.11 1.47 0.001
Sex (female vs male) 0.86 0.79 0.93 <(0.001
Age at insulin initiation (years) 1.04 1.04 1.05 <0.001
Smoking status (ever vs never) 1.27 1.16 1.39 <0.001
Prior solid tumour (yes vs no) 3.95 3.57 4.38 <(0.001

Currie et al., Diabetologia, 2009
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wrankenhaus ANtidiabetische Therapie und Tumorinzidenz

. Retrospektive Analyse, GroRbrittannien, 62.809 Patienten, 152.065 Personenjahre,
2106 Tumorfalle

b

0.994
0.984
0.97+

0.964

Cumulative tumour-free survival

0.954

0.94-

T T
0 1 2 3 4 5

Years to event/censor

Currie et al., Diabetologia, 2009



® hanusch
krankenhaus

Antidiabetische Therapie und Tumorinzidenz
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Metformin, Sulfonylharnstoffe, Insulin und

Tumormortalitat

. Saskatchewan Health Database, 10.309 neu eingeleitete Therapien mit Metformin oder SH
(1991-1996), 491 Tumortodesfalle, Alter 63 Jahre, Follow-up 5,4 Jahre

Cancer mortality

Cancer rate (per 1,000 Adjusted HR
Total n deaths person-years) (%) (05% CD*

Oral antidiabetics

Metformin 6,969 245 (3.5) 6.3 1.0F

Sulfonylurea 3,340 162 (4.9) 0.7 1.3(1.1-1.6)
Insulin use

No insulin use 8,866 323 (3.6) 6.8 1.0%

Insulin use 1,443 84 (5.8) 009 1.9(1.5-2.4)
Age (years)

=53.0 2,578 16 (0.6) 1.1 1.07

54.0-64.3 2,578 75(2.9) 6.0 5.0 (2.9-8.6)

64.4-73.3 2,576 127 (4.9) 8.0 8.9 (5.3-15.0)

=734 2,577 189 (7.3 15.6 16.9 (10.0-28.3)
Sex

Female 4,626 162 (3.5) 6.5 1.0%

Male 5,683 245 (4.3) 8.0 1.5(1.2-1.8)
Comorbidity

CDS =6 3,181 102 (3.2) 6.0 1.07

CDS 7-8 2,210 84 (3.8) 7.0 0.9 (0.7-1.2)

CDS 0-11 2,513 103 4.1) 7.5 0.9(0.7-1.2)

CDS =12 2,405 118 (4.9) 0.0 1.0 (0.8-1.3)

Data are n (%) unless otherwise indicated. *Adjusted for all other covariates in the table. ¥Reference category

for HR.

Bowker et al., Diabetes Care, 2006



e hanusch  Metformintherapie ist mit reduzierter
krankenhaus . .n
Tumormortalitat assoziiert

. Prospektive Daten, 1353 Patienten, 9,6 Jahre FU,
122 Tumortodesfalle

1.00—
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Landmann et al., Diabetes Care, 2010



" hanusch D€ antidiabetische Therapie ist mit dem
krankenhaus . o= - . .n
Risiko fur Pankreaskarzinom assoziiert
. Case-Control Study, 973 Patienten, 873 Kontrollen
. Diabetes vs. kein Diabetes OR 2,37 (1,84-3,06) p<0,001
'years
1 (95% Clya/
" Ist Verbesserung der Insulinresistenzgut ? =
E\E/g’f r 'LCC)).Y)/’<‘001
Insulin secr¢
we  \as unterscheidet Metformin und Glitazone ? -
Ever ).87)/.020
TZDs
Never .0
Ever 3.87)/.245

aAdjusted OR was adjusted for age, race, sex, smoking, alcohol, EMI, family history of cancer, diabetes duration, and use of insulin.

bNot applicable.

Li et al., Gastroenterology, 2009
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wrankenhaus ANPK: Der zellulare Energiesensor

AMP-aktivierte Protein Kinase

* Primar Uber die AMP/ATP Ratio in ihrer Aktivitat gesteuert
« Aktiviert bei Energiemangel

» Steigert energieproduzierende Prozesse

« Supprimiert energiekonsumierende Prozesse



) eieenhaus AMP Kinase und Lipidstoffwechsel
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Hegarty et al., Acta Physiol, 2009



o eemaus AMP Kinase und Glukosestoffwechsel

Exercise Metformin Adiponectin
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Hegarty et al., Acta Physiol, 2009
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krankenhaus ANP Kinase und Tumorbiologie
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Wang & Guan, Acta Physiol, 2009



"e hanusch Increased Incidence of Pancreatitis and Cancer Among Patients

krankenhaus  (Given Glucagon Like Peptide-1 Based Therapy

FDA Adverse Event Reporting System (AERS)

Eingemeldete Ereignisse als Endpunkt

Kontrolliert an Hand von
—  Kontroll-Medikamenten (Rosiglitazon, Nateglinide, Repaglinide, Glipizid)

— Kontroll-Ereignissen (Ruckenschmerz, HW Infekt, AP, Husten, Synkope)

Daten von 2004-2009

Elashoffet al., Gastroenterology, in press



"o hanusch Increased Incidence of Pancreatitis and Cancer Among Patients

krankenhaus  (Given Glucagon Like Peptide-1 Based Therapy

Table 1. Test and Control Events for Exenatide and Sitagliptin versus Control Drugs

PANCREATITIS
Odds Ratio
Pancreatitis Control vs Control p-value vs Control
Drug Events Events Drugs Drugs
Exenatide 970 1236 11.76 2x10-16
Sitagliptin 131 286 6.86 2x10-16
Controls 43 645 - ---
PANCREATITIS (2006 AND PRIOR)
Odds Ratio
Pancreatitis Control vs Control p-value vs Control
Drug Events Events Drugs Drugs
Exenatide 148 634 4.39 1x10-10
Sitagliptin 2 14 2.68 0.21

Controls 17 320 — —

Elashoffet al., Gastroenterology, in press



® hanusch

krankenhaus  (Given Glucagon Like Peptide-1 Based Therapy

Increased Incidence of Pancreatitis and Cancer Among Patients

PANCREAS CANCER
Pancreas Odds Ratio
Cancer Control vs Contro

p-value vs Control

Thyroid Odds Ratio
Cancer Control vs Contro p-value vs Control
Drug Events Events Drugs Drugs

Exepatide 29 1236 7.56 5x10-4

Exenatide 608 0.006
Sitagliptin 174 2x10-4
Controls 247 —

Elashoffet al., Gastroenterology, in press
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- nanusch  EXenatide oder Sitagliptin sind nicht mit
krankenhaus ngm e
Pankreatitis assoziiert
. Gepoolte Versicherungsdatenbank, 786656 Patienten, mindestens 12 Monate FU
1.000 mm—— Diabetes ondiabetic control
0.999] Diabet Nondiabetic control
0.998
0.997 -
é 0.996
Z 0995
g 0.994 -
5.= 0.993
73 0.992
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0.988 0.997 -
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600 630 660 690 720 750 g 0.996 7
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Garg et al., Diabetes Care, 2010



" hanusch  EXenatide oder Sitagliptin sind nicht mit
renkentats pankreatitis assoziiert - 2

. Versicherungsdatenbank

Table 4. Absolute and relative risk of hospitalization associated with a primary diagnosis of acute pancreatitis
among exenatide or sitagliptin initiators compared with metformin or glyburide initiators by propensity score
matched drug pair, Ingenix Research Datamart, 6/1/2005-6/30/2008

No. cases No. patients  Absolute risk (%)  Relative risk ~ 95% CI

Drug pair 1

Exenatide 37 27996 0.13 1.0 0.6-1.7

Metformin/glyburide 36 27983 0.13 1.0 Ref
Drug pair 2

Sitagliptin 19 16267 0.12 1.0 0.5-2.0

Metformin/glyburide 19 16 281 0.12 1.0 Ref

CI, confidence interval

Dore et al., Current Med Res Opinion, 2019



s hanusch DIGAMI 2: Long Term Follow up
e Mortality Rates

. Mean FU 4.1 years (max.: 8.1)

Hazard ratio p-value
(95 % ClI)
Metformin (185/888)2
Death (47/271)P 0.65 (0.47-0.90) 0.0094 ——
CV death (31/176)° 0.72 (0.49-1.06) 0.0995 —a—t
Cancer death (6/31)° 0.25 (0.08-0.83) 0.0235 —_
Sulfonylurea (250/823)2
Death (79/239)P 1.09 (0.84-1.42) 0.5251 i
CV death (57/152)° 1.29 (0.94-1.76) 0.1145 i
Cancer death (11/26)° 0.67 (0.28-1.61)  0.3686 —_——
Insulin (631/442)3
Death (208/110)° 1.03 (0.80-1.31) 0.8312
CV death (133/74)° 0.90 (0.67-1.21) 0.4726 I
Cancer death (27/10)° 2.05 (0.95-4.43) 0.0689 ——
Any glucose-lowering drug (912/161)2
Death (276/42)? 0.83 (0.60-1.16) 0.2737 —
CV death (181/26)° 0.79 (0.53-1.17) 0.2398 —a
Cancer death (33/4)° 1.01 (0.38-2.69) 0.9792 b —
[ T T T 1
0.05 020 0.50 1.00 2.00 4.00

Drug better Drug worse

Melbin et al., Diabetologia 2011
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nanusch  — Diabetes und Krebs in Outcomestudien
a
Intensive Standard control Risk ratio Risk ratio
Study or subgroup [ref.] Events Total  Events Total Weight (%) WM-H, random, 95% CI M-H, random, 95% ClI
ACCORD [35] 65 17,948 63 17931 37.0 1.03 (0.73-1.46) :
UKPDS 33 [33] 120 27,290 50 11,380 40.8 1.00 (0.72-1.39)
UKPDS 34 [34] 13 3,659 21 4,398 9.3 0.74 (0.37-1.48) _'__
VADT [36] 24 4,995 21 5034 130 1.15 (0.64-2.07)
Total (95% CI) 53,892 38,743 100.0 1.00 (0.81-1.24) ¢
Total events 222 155 .

Heterogeneity: t2 = 0.00; 32 = 0.96, df = 3 (p = 0.81); 2= 0%

Test for overall effect: z=0.02 (p = 0.98)

Favours experimental

5 10
Favours control

01 02 05 1 2

Intensive Standard control Risk ratio Risk ratio
Study or subgroup [ref.] Events Total  Events Total Weight (%) M-H, random, 95% ClI M-H, random, 95% CI
ACCORD [35] 65 17,948 63 17,931 40.7 1.03 (0.73-1.46) :
UKPDS 33 [33] 120 27,290 50 11,380 45.0 1.00 (0.72-1.39)
UKPDS 34 [34] 13 3,659 21 4398 0.0 0.74 (0.37-1.48) )
VADT [36] 24 4995 21 5034 143 1.15 (0.64-2.07)
L 2
Total (95% ClI) 50,233 34,345 100.0 1.03 (0.83-1.29)
Total events 209 134 "

Heterogeneity: t2 = 0.00; ¥2 = 0.17, df = 2 (p = 0.92); /12 = 0%

Test for overall effect: z=0.29 (p = 0.77)

Favours experimental

0102 05 1 2 5 10
Favours control

Johnson & Bowker, Diabetologia; 2010



« nanusch ~ Die Lantus Geschichte
ke piabetologia, September 2009

. Deutschland
— Versicherungsdaten (ca. 450.000 Personenjahre)

— Erhohtes Risiko fiir Lantus versus Humanes Insulin nur wenn fiir Insulindosis stratifiziert in der
Hochdosisgruppe,
Niedrige Dosis wirkt statistisch protektiv (?)

«  Schweden (148.804 Personenjahre)
— Registry Daten

— Frauen die ausschlielich Lantus bekommen haben erhdhtes Brustkrebsrisiko (RR 1,99)
kein Effekt von Lantus in Kombination

Schottland (ca. 50.000 Personenjahre)
— Registry Daten

— Kein genereller Effekt von Lantus auf die Tumorhaufigkeit
Frauen die ausschliel3lich Lantus bekommen haben erhdhtes Brustkrebsrisiko (HR 3,39)

Hemkens et al., Diabetologia, 2009
Jonasson et al., Diabetologia, 2009
Colhoun et al., Diabetologia, 2009



e nanusch  INSUlin dose > 0.3 IU/kg and cancer: A
krankenhaus
nested case control study

0.01 0.1 1.0 10.0 100.0 HR. 95% CI p
—0— 543 218 1353 <0.001
GLARGINE - 371 132 1036 0.013
LISPRO O 050 026 094 0.031
. 067 024 134 020
ASPART o 050 011 236 0.38
— 0290 003 252 0286
O 0.75 041 1.37 0.35
HUMAN . 076 037 157 046
Prandial - 127 049 330 062
—— 176 060 516 030
s 085 041 177 066
Basal —e 057 022 147 024
PRANDIAL o 066 039 112 013
INSULIN . 083 042 184 059
BASAL o- 190 110 328 0.021
INSULIN le 160 076 243 0.24

Manucci et al., Diabetes Care, 2010



* hanusch Lantus oder Levemir versus NPH in
krankenhaus . = .
klinischen Studien

 Levemir (5.217 Personenjahre)
— 16 versus 21 (NPH, Lantus) Tumore

— Kein Hinweis auf erhohtes Tumorrisiko

 Lantus (9.235 Personenjahre)
— 45 versus 46 (NPH) Tumore

— Kein Hinweis auf erhohtes Tumorrisiko

Dejgaard et al., Diabetologia, 2009
Home et al., Diabetologia, 2009
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wankenhaus  Diabetes & Krebs - Zusammenfassung

"o Optimierte Tumorvorsorge bei Patienten mit
| Typ-2 Diabetes 1)

1

Insulintherapie rechtzeitig, nicht frithzeitig, unter
' moglichst optimaler Verbesserung der o.
Insulinresistenz hen

Klinische Studien !



