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Adipositas Deutschland

100% -

BMI > 40 kg/m2: 2 %

Also 1.6 Millionen Deutsche!

32,2%

Ménner (18-791.) | Frauen (18-791.) |
DAK-IGES; DEGS [; 2008 - 2013
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Adipositas und Diabetes mellitus

| Normal weight | Overweight cut | Obese cut off
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Public Health Agency of Canada (2011)
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Diabetes mellitus ——

1

Weltdiabetestag 400 Millionen
A Erwachsene

Sie NG Aktuelles Weltdiabetestag Thema  Veranstaltungen

Weltdiabetestag - 14. N b il
eltdiabetestag - 14. November 5 Millionen

Der Weltdiabetestag wird seit 1991 als ein Tag der Internationalen Diabetes- TOdeSfa"e Jah rhCh
Foderation (International Diabetes Federation, IDF) und der

Weltgesundheitsorganisation (World Health Organization, WHO) durchgeflhrt.

Man hat den 14. November ausgewahlt, da an diesem Tag Frederick G. Banting

geboren wurde, der gemeinsam mit Charles Herbert Best 1921 das lebenswichtige . ‘ '

Insulin entdeckte. Seit 2007 ist der Weltdiabetestag ein offizieller Tag der

Vereinten Nationen (United Nations, UN). Er wurde im Dezember 2006 in der

Resolution 61/225 verabschiedet. Damit ist er, neben dem Welt-AIDS-Tag, der im -

Jahre 1988 ausgerufen wurde, der zweite Tag, der einer Krankheit gewidmet ist. Uber

670 Milliarden USD
Gesundheitsausgaben
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Diabetes mellitus

59.8M

2015
AN

(P © EUROPE
S Y o (2040 - 71,1m) ot )

NORTH AMERICA & CARIBBEAN

(2040 - 60.5m) ' e

MIDDLE EAST & NORTH AFRICA |
(2040 - 72.m) !

SOUTH EAST ASIA 1 53.3 M

2040 - 140.2m) e
. . 2015
/\

SOUTH & CENTRAL AMERICA N
(2040 - 48.8m) N / N\
WESTERN PACIFIC

2040 - 214.8m)

/\

AFRICA
(2040 - 34.2m)

IDF DIABETES ATLAS Seventh Edition (2015)
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14.11.2012 -12:48 UHR | ABO | RSS | NEWSLETTER VOLKS-SMARTPHONE STROM-GAS-PREIS-VERGLEICH | KARRIERE-CHANCEN L007"-HIGHTECH | VOLKS-VITAMIN ISRAEL-REISE | TRAUMHAUS

mm NEU REGISTRIEREN | LOGIN oF FINDEN
‘ 1 THEMEN | BILD MOBIL | WETTER | GEWINNSPIELE | ™ BILD-SHOP

HOME NEWS POLITIK GELD UNTERHALTUNG SPORT LIFESTYLE REN[CIS:13i8 REISE AUTO DIGITAL SPIELE COMMUNITY REGIONAL

Diabetes

Kosten (CoDiM-Studie)

6.000 € pro Diabeter pro Jahr

>20.000 € bei Vorliegen spez.

Tt | PR Diabetes-bedingter
\é\lliLBTEDTIEASBETESTAG: ACHT MILLIONEN DEUTSCHE HABEN KO m p I I katl O n en
Acht Millionen Deutsche (Dialyse, Amputation,

haben ,,Zucker* Insult, Gangrén)

Kdster | el al. Dtsch Med. Wochenschr 2012; 137:1013-1016
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Diabetes-Komplikationen

Retinopathie

{Erkrankung der Netzhaut) 6". g g

Dlabetische Nervenkrankhelt

Diabetische Nicrenkrankheit

e

Dlabetische Fullkrankheit

|06

changing
diabates®

..' A Schlaganiall

Horzinfarkt

Arterlelle Verschlusskrankhelt
der 8elnarterien

El
BT

B Aufueten zu Beginn
(Angaben in Prozent)

B Aufureten nach 11 und mehr Jahren
(Angaten in Prozent)

Gearhe et Dabetes 2090
Crangng DLlews® K52 e ef Qetagere \abe
dor 1ow0 Nonded A%, Do

NOVO Nordiek”

Biermann G el al. Dtsch Gesundheitsber Diab (2010)
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Therapie-Empfehlung der DDG

* Lifestyle-Intervention
— Gewichtsabnahme, Sport, Erndhrungsumsteliung

 Medikamentose Therapie
— Tablette: Metformin (1. Wahl)
— Zugabe von Basal-Insulin oder GLP-1 Agonist
— Insulin-Therapie (intensiviert) +/- Tabletten
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Wirksamkeit von
Friherkennung

ADDITION-Cambridge trial

0104 —— Screening

Cumulative probability of death
o o o

Number at risk
Screening 16047 15798 15501 15173 14814 2619
Control 4137 4071 3999 3920 3822 422

Cumulative incidence of death in the screening and no screening control
groups in the ADDITION-Cambridge trial

Simmons et al. Lancet (2012)
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Look AHEAD study
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Hazard ratio, 0.95 (95% Cl, 0.80-1.09)
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LookAHEAD Study Group, NEJM (2014)
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Wirksamkeit der
Blutzuckereinstellung

I N
O

Makrovaskular 307 Bl -HbA,. 7.9
20+ =HbA,. 7.0
Myokardinfarkt, — e
plotzlicher Herztod <o,
g

Mikrovaskulér et AnOP

Nierenversagen,
Tod durch

Nierenvers. retinale )
Laserkoagulatior _ g%

N

1'5 Jahre

UKPDS group, Lancet (1998)
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Wirksamkeit der
Blutzuckereinstellung
Steno-2 study

= 60 44%

g P=0.007 j
= ;
S =5 Conventional therapy .* l
2 40
@ '
s . 24%
! ]
O 20 0T
E‘ . ] Intensive therapy
E 10d ’J‘_;—‘ ‘
a .
= .lr_.I T | — T T T T 1

T T T T
0 12 24 3b 48 bo 72 24 06
Months of Follow-up

No. at Risk

Conventional &0 72 70 63 50 50 44 41 13
therapy

Intensive %0 78 74 71l 1) 63 61 50 19
therapy

Gaede P et al. NEJM (2003)
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157
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Problem der

Blutzuckereinstellung
ACCORD study

p=0.04
Intensive Insulintherapie ]
-—‘/%dmsu'intherapie
o 1 2 3 4 5 &

Zeit (Jahre)

‘Tiefste Mortalitat bei HbAlc um 7.5%‘

ACCORD group, NEJM (2008); Currie et al. Lancet (2010)
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Neue Ansatze
Bsp.: GLP-1 Agonist

A Primary Outcome

1009 209 a5acd ratio, 0.87 (95% Cl, 0.78-0.97) i
90 P<0.001 for noninferiority =
£ 30- 151 p=0.01 for superiority
E 70— 10 Liraglutide
& ol
3 5
= 504
3 40- 0 T T T T T T T T 1
2 304 0 6 12 18 24 30 36 42 48 54
.
® 20
Q.
10- //
0 | I ] 1 I I | | 1
0 6 12 18 24 30 36 42 48 54
Months since Randomization
Kardiovaskularer Tod 0,98

Erster nichttodlicher Myokardinfarkt 0,62
Erster nichttodlicher schlaganfall 0,23

EJM (2016)
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und
Wendepunkt ?
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116 kg (BMI 34,3 kg/m?)
* Diabetes mellitus Typ 2,
iInsulinpflichtig seit 1999

* Folgeerkrankungen:
- Bluthochdruck
- Polyneuropathie (Wadenkrampfe, Potenzstorung)

« Medikamente:
- Novorapid, Protaphane,

- Lisinopril, Nifedipin

 Lebensqualitat: schlecht (korperl. Aktivitat, Partner)
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Postoperativer Verlauf

Magenbypass-OP 7.post-OP Tag:
04/12 Entlassung
l Keine Wadenkrampfe

DIABETES & ADIPOSITAS ZENTRUM U

S S N

1.post-OP Tag:
Blutzucker normwertig
Insulin abgesetzt

6 Monate post-OP:
Blutzucker normwertig
Kein Insulin
Keine Wadenkrampfe
Normale Potenz
Medikamente: Nifedipin
Lebensqualitat: stark verbessert
Gewicht: 88kg (BMI 26kg/m?)
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,OXx ein neues Leben!”

Mehr Powerl Wadenkrampfe weg! J
Insulin
weg! .
Bluthochdruc §
weg!
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Adipositaschirurgie

| Magenplasti agenbypass

Magenband Schlauchmagen Duodenal Switch
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Schlauchmagen
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Schlauchmagen
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Adipositaschirurgie
Risiko

Hospital Complication Rates JAMN

W it h Ba riat ri C S u rge ry i n Mi c h iga n The Journal of the American Medical Association

Nancy J. O. Birkmeyer, Justin B. Dimick, David Share, Abdelkader Hawasli, Wayne J. English,
Jeffrey Genaw, Jonathan F. Finks, Arthur M. Carlin, John D. Birkmeyer

Table 2. Occurrence of Specific Perioperative Complications and Adverse Events by Procedure Type

% (95% CI)
I Laparoscopic Slesve !
Overall Adjustable Gastric Gastrectomy Gastric Bypass F
Owutcome (N=15275) Band (n=5380) (n=B54) (n=9041) Valus?
Any complication 7.3 (68-7.7) 23(1.9-27 50(1.3-74) 103 (0.7-11.0) <001
MNorife-threatening 4.7 (4.4-51) 15{1.2-118) 36(25-51) 6.7 [6.2-7.3) =001
Potentially life-threatening 2.3 (2.0-2.5) 0.78 {0.56-1.1) 22(1.3-35) 3.1 (2.8-3.5) =001
Permanently disabling 0.24 (0.14-0.30] 0.04 {0.01-0.13) 0 0.33 (0.22-0.47) =, 001
|:L.tal 0.10(0.6-0.16) 0.04 {0.01-0.13) 0 0.14 (0.08-0.25) 09 |
Combined sefious complicationst 26(2.3-28) 086 (0.61-1.1) 22(1.2-32) 3.6 (3.2-4.0) = 001

July 28, 2010—Vol 304, No. 4
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Adipositaschirurgie

...und Gewichtsverlust
Nn=4047 5

BMI ~ 40 kg/m2 0 _i Control
FO =10 Jahre 5
_10-
= Banding
%’ 154
8D
S Vertical banded
g -20+ gastroplasty
. |
.g T Gastric l
304 bypass
_35-]
_40-
—30 T T T T T I T T T I |
0.0 0.5 1.0 2.0 3.0 4.0 6.0 8.0 10.0

Years of Follow-up

Sjostrom L et al. New Engl J Med (2004)
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Adipositaschirurgie
...und Mortalitat

N = 4047 14-
BMI ~ 40 kg/m? 12 -
FO = 16 Jahre .

Years
No. at Risk
Surgery 2010 2001 1987 1821 1590 1260 760 422 169
Control 2037 2027 2016 1842 1455 1174 749 422 156

Sjostrom L et al. New Engl J Med (2007)
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Adipositaschirurgie
...und Mortalitat

Fatal cardiovascular events
035+ 0.16-

Total cardiovascular events

------ Control (49 events) ------ Control (234 events) x
0.030- Surgery (28 events) : 0.14- Surgery (199 events) l._a‘
] '
— ‘ 0.12-
g 0.025 - !
é HR, 0.56; 95% Cl, 0.35-0.88; ! 0104 HR,0.83;95% Cl, 0.69-1.00; ;"
S 0.020 Log-rank P=.01 J_r' ' Log-rank P =.05 ;j
é J 0.08- o
E : W E- _I|‘F-.
= T 0.06
o i 0.04-
r_'_l'
0 === T T 1 0 T T T
0 (5] 12 18 0 6 12 18
Follow-up, y Follow-up, y

n=4047, FO = 15 Jahre Sjostrom L et al. JAMA(2012)
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Adipositaschirurgie
... und Diabetes mellitus
(Evidenzlevel lib)

Kohortenstudie & 99 g control O surgery
n = 4047 % .
BMI ~ 40 kg/m? £ T
FO = 10 Jahre 48
34 31 27
21 19
i-}
2yr 10 yr 2yr 10yr -
Hypertension Hyperuricemia

Sjostrom L et al. New Engl J Med (2004)
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Adipositaschirurgie
... und Diabetes mellitus
(Evidenzlevel lla)

Meta-Analyse

n=135,236
Total Gastric Banding Gastroplasty Gastric Bypass BPD/DS
% EBWL 55.9 46.2 55.5 59.7 63.6
% Resolved overall 78.1 56.7 19.7 80.3 05.1
% Resolved <2 y 80.3 55.0 8l.4 81.6 04.0
% Resolved =2 y 14.6 58.3 71.5 70.9 05.0

%EBWL = percent excess body weight loss; BPD/DS = biliopancreatic diversion/duodenal switch.

Buchwald et al. Am. J. Med. 122:248-256, 2009
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RCT

n =60

BMI >35 kg/m?
FO = 2 Jahre

Remission

(Hb Alc < 6.5):

Insulin: 0%
LYGB: 75%
BPD: 95%

DIABETES & ADIPOSITAS ZENTRUM U

Adipositaschirurgie
... und Diabetes mellitus
(Evidenzlevel 1b)

10+ p<0.05
— 9_
&
£ 84 Medical therapy
L=
g 71
E Gastric bypass -
I 6 — -
-
o
s 54 |
> Biliopancreatic diversion
O,
U’r T T T T
6 9 12 24
Months
Figure 2. Glycated Hemoglobin Levels during 2 Years of Follow-up.

Mingrone G et al. New Engl J Med (2012)



_OQ UniversitatsKlinikum Heidelbej;g

lllllllllllllllllllllllll MU

Diabeteschirurgie

unabhangig von BMI
(also auch BMI <35 kg/m?)
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Diabeteschirurgie
RCT (Evidenzlevel Ib)

n =150 S 007
BMI 27-43 kgim? €7 05-
FO=12Mte. 2%

T o
Remission Ef’gﬂ 17
(Hb Alc <6.0): © g 297

=8 -25- P<0.001
Insulin: 12% £ 30- m
LSG: 37% S sl | | o
LYGB: 42% Baseline 3 6 9 12

® Intensive medical therapy M Roux-en-Y gastric bypass A Sleeve gastrectomy

Schauer PR et al. New Engl J Med (2012)
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Diabeteschirurgie
RCT (Evidenzlevel Ib)
0.0-
n =10 Medical th
BMI 27-43 kg/m? . -0.57 edical therapy
FO=36Mte.  £% -10-
a8 -1.5-
Remission ; o
(Hb Alc <6.0): 4§
_E:“i -2.51 Sleeve gastrectomy P<0.001
Insulin: 5% Y i— o0
LSG: o OV ¥ Gastiic bypass
LYGB: 38% -3.5-5 ! | | | |
0 3 6 12 24 36

Month
Schauer PR et al. New Engl J Med (2014)
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META-ANALYSIS

Surgical Versus Medical Treatment of Type 2 Diabetes Mellitus
in Nonseverely Obese Patients

A Systematic Review and Meta-Analysis

Beat P Miiller-Stich, MD,* Jonas D. Senft, MD,* René Warschkow, MD,79 Hannes G. Kenngott, MD,*
Adrian T. Billeter, MD, PhD,* Gianmatteo Vit, MD,* Stefanie Helfert, MD,* Markus K. Diener, MD,* T
Lars Fischer, MD,* Markus W. Biichler, MD,* and Peter P Nawroth, MD§

Annals of Surgery ® Volume 261, Number 3, March 2015 www.annalsofsurgery.com | 421
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Diabeteschirurgie
Meta-Analyse (Evidenzlevel 1a)
* Chirurgische vs. medikamentose Therapie

* Diabetes mellitus Typ 2
« BMI <35 kg/m?

,Bariatric Surgery“[Title/Abstract] OR ,Obesity Surgery‘[Title/Abstract]

OR ,Metabolic surgery“[Title/Abstract] OR ,gastric bypass“[Title/Abstract] OR ,gastric
banding“[Title/Abstract] OR ,gastric band“[Title/Abstract] OR ,gastric
sleeve“[Title/Abstract] OR ,sleeve gastrectomy[Title/Abstract] OR ,,duodenojejunal
bypass‘[Title/Abstract] OR ,ileal interposition“[Title/Abstract] OR ,biliopancreatic
diversion“[Title/Abstract]

OR ,bilio-pancreatic diversion[Title/Abstract] AND ,Diabetes”[Title/Abstract] NOT
(review OR comment OR letter) AND (randomized controlled trial OR controlled study
OR control group OR observational study OR matched study) NOT (animal
[Title/Abstract] OR rat [Title/Abstract] OR rats [Title/Abstract] OR mice [Title/Abstract])

Muller-Stich et al. Ann Surg (2015)
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Diabeteschirurgie

Meta-Analyse (Evidenzlevel 1a)
HbAlc

Surgery Control Mean difference

Study N Mean+SD N Mean+SD MD 95%-Cl W(fixed) W(random)

|
Chiellini 2009 (BPD) 5 5702 7 8.6+03 - ! -29 [-32;-26] 106% 9.2%
Scopinaro 2011 (BPD) 30 6.5+08 38 7.7+0.7 - -1.2 [-1.6;-0.8] 7.5% 9.0%
Serrot 2011 (RYGB) 17 61227 17 7.1+18 —L-—— -1.0 [-25; 0.5] 0.4% 4.5%
Abbatini 2012 (SG) 9 59:1.7 9 82+:18 —=—+— -2.3 [-3.9;-0.7] 0.4% 4.3%
Geloneze 2012 (DJB) 18 8.0£08 18 8.6=09 ‘+ -0.6 [-1.2; 0.0] 3.2% 8.4%
Scopinaro 2014 (RYGB) 20 7.0+14 27 7.7:09 o -0.7 [-1.4; 0.0] 2.0% 7.8%

<

—$:—
Dixon 2008 (AGB) 29 6.0:08 26 7.2=1.4 — - -1.2 [-1.8;-0.6] 2.6% 8.1%
Ikramuddin 2013 (RYGB) 57 6.3x09 57 7.8:15 + -1.5 [-2.0;-1.0] 4.8% 8.7%
Liang 2013 (RYGB) 31 6.0£03 70 7.1x03 - -1.1 [-1.2;-1.0] 61.3% 9.5%
Courcoulas 2014 (RYGB/AGB) 41 6.6+22 17 6.9:08 —a— -0.3 [-1.1; 0.5] 1.6% 7.5%
Halperin 2014 (RYGB) 19 6.2+14 19 8.8z1.0 —— -2.5 [-3.3;-1.7] 1.6% 7.5%
Schauer 2014 (RYGB/SG) 97 6.8+1.3 40 8.4z22 — - -1.6 [-2.3;-0.8] 1.9% 7.7%
Wentworth 2014 (AGB) 23 6.1+1.0 25 7.3zx14 —‘-f -1.2 [-1.9;-0.5] 2.1% 7.9%
i
<

Fixed effect model 396 370 <> -1.3 [-1.4;-1.2] 100% -
Random effects model < -1.4 [-1.8;-0.9] -— 100%

Heterogenelty: I-squared=91.6%, p<0.0001 :

T T T 1
-4 -2 0 2 4

<— Lower in Surgery  Lower in Control —>
Absolute difference in HbA1C (%)

Muller-Stich et al. Ann Surg (2015)
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Diabeteschirurgie

Meta-Analyse (Evidenzlevel 1a)
Diabetes-Remission

Surgery Control Odds Ratio

Study Remission N Remission N OR 95%-Cl W(fixed) W(random)

1

1

;

1
Scopinaro 2011 (BPD) 9 30 0 38 —a— 1312 [3.23; 53.31] 9.0% 11.7%
Abbatini 2012 (SG) 8 9 0 9 — = 2006 [4.92; 182.55] 5.4% 9.2%
Scopinaro 2014 (RYGB) 5 20 0 27 —_— 1312 [2.05; 83.86] 5.1% 8.9%

—_—

1

1

1

1

1

1

:

1
Dixan 2008 (AGB) 22 29 4 26 + 10.83 [3.79; 30.96] 16.0% 14.2%
Liang 2013 (RYGB) 28 31 o 70 a —m— 86.76 [33.89;222.08] 20.0% 15.0%
Courcoulas 2014 (RYGB/AGB) 18 41 o 17 — 7.51 [2.24; 25.21]  12.0% 13.0%
Schauer 2014 (RYGB/SG) 27 97 o 40 —I—% 573 [2.28; 14.42] 20.8% 15.2%
Wentworth 2014 (AGB) 12 23 2 25 — 8.11 [2.37; 27.84] 11.6% 12.8%

<

1

!

]

1

:

1
Fixed effect model 280 252 <= 14.45 [9.49; 22.01] 100% -
Random effects model = 1411 [ 6.67; 29.86] - 100%
Heterogenelty: I-squared=66.2%, tau-squared=0.7439, p=0.0042 )

I T T !
0.05 051 2 10 300

Muller-Stich et al. Ann Surg (2015)
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Diabeteschirurgie

Meta-Analyse (Evidenzlevel 1a)
Glykamische Kontrolle

Surgery Control Odds Ratlo

Study Controlled N Controlled N OR 95%-Cl W(flxed) W(random)

1

B

:
Scopinaro 2011 (BPD) 25 30 0 38 o ——=—— 3418 [12.76;91.58] 13.6% 14.0%
Geloneze 2012 (DJB) 3 18 1 18 7% 299 [0.38;23.19] 3.2% 6.7%
Scopinaro 2014 (RYGB) 9 20 o 27 —-—&—— 17.20 [4.02;73.59] 6.3% 10.1%

' —

!

!

!

:

V"
Dixon 2008 (AGB) 24 29 6 26 — - 10.63 [3.71;3047] 11.9% 13.4%
Ikramuddin 2013 (RYGB) 43 57 18 57 —l-e— 574 [276;,11985] 247% 16.4%
Halperin 2014 (RYGB) 15 19 4 19 —— 9.53 [2.72;33.44)] 8.4% 11.6%
Schauer 2014 (RYGB/SG) 63 97 16 40 —m— 276 [1.31; 580] 24.0% 16.3%

B
Wentworth 2014 (AGB) 21 23 15 25 — 513 [1.41;18.71] 7.9% 11.3%

~ g

1

N

i
Flxed effect model 293 250 <> 7.7 [4.98;10.32] 100% -
Random effects model <::>- 7.96 [4.18;15.15] - 100%
Heterogeneity: I-squared=64%, tau-squared=0.5168, p=0. 0069 E

1 T T T 1
0102 05 1 2 5 100

Muller-Stich et al. Ann Surg (2015)
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Diabeteschirurgie

Meta-Analyse (Evidenzlevel 1a)
Arterielle Hypertonie

Surgery Control Odds Ratio

Study Hypertension N Hypertension N OR 95%-Cl W(fixed) W(random)

|

1

i
Serrot 2011 (RYGB) 9 17 1117 ﬂl—k— 0.62 [0.16; 2.40] 9.1% 12.6%
Abbatini 2012 (SG) 1 9 8 9 —_— 0.05 [0.01;0.32] 51% 9.3%

—_

1

1

1

1

1

i

i
Dixon 2008 (AGB) 6 29 15 26 — . 021 [0.07;0.83] 14.1% 15.0%

I
Schauer 2012 (RYGB/SG) 29 98 30 39 —I—:— 0.15 [0.07; 0.31] 29.4% 18.4%
Ikramuddin 2013 (RYGB) 9 57 12 56 :—I—— 0.69 [0.27;1.78] 18.4% 16.4%
Courcoulas 2014 (RYGB/AGB) 16 41 17 17 — e 0.09 [0.03;027] 12.8% 14.5%
Wentworth 2014 (AGB) 6 23 9 25 VT 0.64 [0.19;2.13] 11.2% 13.8%

<=

1

—

1

1

i

1
Fixed effect model 274 189 -<I‘> 0.25 [0.16; 0.37] 100% -
Random effects model - 0.25 [0.12; 0.50] - 100%
Heterogeneity: I-squared=64.2%, tau-squared=0.5595, p=0.0102 i

I T T 1
0.01 05 1 2 5

Muller-Stich et al. Ann Surg (2015)
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Diabeteschirurgie

Meta-Analyse (Evidenzlevel 1a)
Dyslipidamie

surgery Control Odds Ratlo
Study Dyslipldemla N Dyslipldemla N . OR 95%-Cl W(flxed) W(random)
I
Serrot 2011 (RYGB) 8 17 1 17 — e 0.50 [0.13; 1.89] 9.2% 12.9%
Abbatini 2012 (SG) 0 9 6 9 4I—E— 0.06 [0.01; 0.40] 4.5% 8.8%
Scopinaro 2014 (RYGB) 6 20 26 27 —a— 0.05 [0.01;0.17] 10.9% 13.9%
—'——-:.._:=n:—
—————
I
I
:
Dixon 2008 (AGB) 4 29 7 26 —:—-—— 0.45 [0.12; 1.66] 9.6% 13.1%
Ikramuddin 2013 (RYGB) 12 57 16 54 ,——— 0.84 [0.27;1.50] 22.6% 17.6%
Courcoulas 2014 (RYGB/AGB) 19 41 15 17 — - 0.18 [0.06;0.57] 12.7% 14.7%
Schauer 2014 (RYGB/SG) 35 97 33 40 —I—F 0.16 [0.08;0.33] 30.5% 18.8%
<=
-a:;_—':‘::s-
I
I
|
Fixed effect model 270 190 -<I> 0.23 [0.15; 0.34] 100% -
Random effects model _ 0.21 [0.10; 0.44] — 100%
Heterogeneity: I-squared=64.2%, lau-squared=0.5687, p=0.0103 E
I T T !
0.01 05 1 2 5

Muller-Stich et al. Ann Surg (2015)
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DiaSurg 1-Studie
(DRKS00004605)

Miller-Stich BP et al. Ann Surg (2013)
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DiaSurg 1-Studie
Design

* Prospektive Kohortenstudie
* Nn=20(10m, 10 f)

* Roux-en-Y Gastric Bypass

Mdller-Stich BP et al. Ann Surg (2013)
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DiaSurg 1-Studie
Einschlusskriterien

Diabetes mellitus Typ 2

Body Mass Index 25 — 35 kg/m?
Alter 18 — 70 Jahre

Insulin > 3 Monate

HbAlc > 7.0%

Stimuliertes C-Peptid >1.5 ng/ml

Mdller-Stich BP et al. Ann Surg (2013)
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DiaSurg 1-Studie
Ergebnisse

Follow-up:

BMI vor OP:

BMI nach OP:
EWL.:

HbA1lc vor OP:
HbA1c nach OP:
nsulinfrel:

< 20% Insulin:

22,1 + 5,0 (13-34) Monate
32,9 £ 2,36 (28,4-35,0) kg/m?
24,6 £ 5,84 (20-28,1) kg/m?
108 + 35,8 (67,3-169,4) %
8,4+1,2(7-10,9) %

6,9 +1,9(5,1-9,3) %

68% (13 von 19 Patienten)
95% (18 von 19 Patienten)

Mdller-Stich BP et al. Ann Surg (2013)
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Neuropathie

n=12 NSS
| | |
before surgery 3 months 6 months

after surgery after surgery

11

10

HbA1c n =20
i o <

before surgery 3 months 6 months
after surgery after surgery

Mdller-Stich BP et al. Ann Surg (2013)
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Neuropathie
und oxidativer Stress

Nitrotyrosin Leber
Change in Nitrotyrosine and Neuropathy AT Y SRR W R AR
Deficit Score 6 Months after RYGB

P el 2oty S 0y
] L  $ : -

~f J
Wy e ATA

| r=0.893; p < 0.001

PraOP

6 4 2 0 2
Change in NDS

PostOP
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Change in fasting
glucose (mg/dL)
5

o

-200

DIABETES & ADIPOSITAS ZENTRUM U

Neuropathie
und glykamische Kontrolle

Fasting glucose 6 Months HbA, . 6 Months after RYGB

after RYGB
s S o .
o ° = °
[ ] ) . o . <\—i [ ] o o o :
) Q 2 ®
o T
= °
S 4
C
© [ J
r=0.46; p=0.16 - r=0.35,p=0.3
o U -6 -
6 4 2 0 2 6 4 2 0 2
Change in NDS Change in NDS

Muller-Stich BP et al., SOARD (2015)
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Nephropathie

Albumin/Kreatinin Ratio HMW-Adiponektin/Kreatinin
-l Ratio

0,25+

\ 0,20
= 0,08 .\
il p 0,15
\ * 010——
1 ; %,06
4

0,05 ——
i

0— i | I i | 0,00 | | I | |
0 5 10 15 20 25 0 5 10 15 20 25

Monate nach Magenbypass b Monate nach Magenbypass

ng/mL

Billeter A, Muller-Stich BP et al., Dtsch Arztebl Int (2016)
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Hepatopathie

liver PreOP liver 36 months

in Arbeit (2016)
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Hepatopathie
Leberhistologie

Percent

Steatosis Brunt Steatosis Score Ballooning of Hepatocytes

801 4- 2.59
L

601 . 3- * 2.04 (Y3

i 7 0
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404 —_— 6 21 (XYY TYYY] 6

o:. . o o 1.0  © 0000000008 © PYs

- 1.
20 : .o 29008 2000000 0.5
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Muller-Stich, Billeter et al., in Arbeit (2016)
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Hepatopathie

Leberhistologie

NAS-Score
8.
*

64 ®
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- { —eooeeeeo—
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¥ ~¥  Muller-Stich, Billeter et al., in Arbeit (2016)
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Fettgewebsfunktion

200x

400x

- 200x

Serum Leptin

404 * *
_EISO_ (X J
o 2 9. j_
U ] T .... °
m 10 ... )
3 L e e
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@ Q Q
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3 Serum Adiponektin
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Billeter A, Muller-Stich BP et al., Dtsch Arztebl Int (2016)
Billeter A, Muller-Stich et al. Langenbeck Arch Surg (2017
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Was fehlt?

Mechanismen ?

UniversitatsKlinikum Heidelberg |
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o~ S
~
“ Insulin Secretion
4 Food J Gluconeogenesis
Intake
4 Glucose
1 Energy Output
Expenditure 1 4
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. &
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\
1 Glucose Uptake
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.
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M Energy > 4
Expenditure - 7 Loeconjugatlon
of bile acids
i SeTe
» O
1 Glucose O
Uptake O
Secondary
bile acids
(;--——; Excretion and - f’l//-'/

re-circulation

Batterham & Cummings, Diabetes Care 2016
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Erhohte Inkretin-Antwort

Roux-Y Gastric Bypass Sleeve Gastrektomie
A T2D

200 —=— Pre

-v- 1wk 200 |- Before operation
-&-3mo | | e
- 1 y 180 3 months

Py 6 months

E 160 !\ — 160 - 12 months

’ =
- ' "‘ E_ 140 /
| el = 120} AN
a. " \ a ¥ %
-l 100 h 5 100~ N
-~ d %

9 " ;\ E 80 -': -

3 3 8, 2 | s

° 0, ; \k\ LN & EI:I B ] 1““"-.

F 50— ': ::\\i 40 H‘H“'m.

X = SEEallrEe-. ED);/‘!’/L
ﬁ'..a R = SBeszoa=s . 0 | | | | | |
0— meal 30 60 80 120 150 180
| | | | | I | Time (min)
0 0 60 90 120 180 240

Time (min)

Jargensen et al., Am J Physiol Endocrinol Metab. 2012 Casella et al.,, BJS 2015
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Erhohte Gallensauresekretion

8- x
;- -

==

5. —#— Egu

PraOP 3 Jahre

*Indicates p < 0.05 Mdiller-Stich, Billeter et al., in Arbeit (2017)
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Erhohte Gallensauresekretion

(zellulare Ebene)

CYP7A1 mRNA CYP8B1 mRNA
10- * 30- *
g [ |
S S 20- "
G 6- % u
3 ° 3
T 44 ©
g I g 10 {
24 Y | ()
o-_:%m : 0l —S e ot T
PraOP 3 Jahre PraOP 3 Jahre

- Erhohte Gallesaureproduktion

*Indicates p < 0.05 Muiller-Stich, Billeter et al., in Arbeit (2017)
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Erhohte FGF-19 und FGF-21-Sekretion

FGF - 19 FGF - 21

2000-

pg/ml
g
°
H coe %
pg/ml

0. -
500. E. : ’ 1000 : }l
0 .T. T 0 —w_ -
PraOP 3 Jahre PraOP 3 Jahre

*Indicates p < 0.05 Muiller-Stich, Billeter et al., in Arbeit (2016)
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Einfluss auf Glukosetoleranz

% Weight Gain

v :.t e Sham i
— =&~ Controls

3weeks p.o. 1monthpo. 2monts p.o. 3months p.o.

Rubino F et al. Obes Surg (2004)
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Klinische Beobachtung

praoperativ postoperativ

"I Don't Enjoy Burgers Anymore” Syndrome

Paradox - Didten erhohen die Prdferenz fiir fett-und zuckerreiche Speisen

M

University of
Zurich™
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Veranderung Nahrungspraferenz

@ Gastric bypass (n=9) @ Gastric bypass (n=9)
3 Vertical-banded gastroplasty (n=7) L Vertical-banded gastroplasty (n=7)
*

601 151 il
2 £
© 3
E g I
2 404 = 2 104
@ 5 * * %
& & - T
I T
§ 204 § 5+
© 6
* LI

0 0

Protein Fat Carbohydrates Cheese  Desserts Fruits Candies
& &
Sausage \egetables

Bueter M, Le Roux CW, Lutz TA et al, Am J Physiology 2011



_QQ UniversitatsKlinikum Heidelbejg

DIABETES & ADIPOSITAS ZENTRUM U

Reduzierte Fettaufnahme

* k%

1500- .
= [ LF-Bisto
=, Bl HF-Bisto
§¢’ 1000- Bl HF Standar
b
k=
2 500-
| .

()

o=

LLI
0

preop postop preop postop

sham gastric bypass

LeRoux et al., Am J Physiol Regul Integr Comp Physiol. 2011
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Veranderung Nahrungspraferenz

Intralipid© Praferenz Sucrose Praferenz
*k% TE* 100- ek FEE ek *kk
100- —
X 801
80+ s
§ 60+
60- ks
S £ 4
40- =
5  20-
N
20+
G I 1 1 1
0 0.1 1 10 100 1000
0.001 0.01 0 1 10 Concentrations [%]
Concentrations [%]

Bueter M, Le Roux CW, Lutz TA et al, Am J Physiology 2011
Bueter M et al., Physiology & Behavior 2011

University of
Zurich™
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...aber nicht fur alle Geschmacksqualitaten!

salzig bitter sauer

2, 100- _ 1007 — 50-

] 4 S,

Q = i

G 80- 2 80 3 40-

] c

£ S 6o £ 30

a 607 "':;'J -E

o e | £

:g 40- % 40 - 20-

S [ g

5 204 % 204 o 10-

£ e} £

:g c c L) ) L) L) O c T T L] T

‘g 0.01 0:1 .; 1'0 0.001 0.01 0.1 1 10 0.01 0.1 1 10 100
Concentrations [M] Concentrations [mM] Concentrations [mM]

Bueter M et al., Physiology & Behavior 2011

University of
Zurich™
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Geschmackssinn

RYGB Patienten schmecken niedrigere Zuckerkonzentrationen

CORRECTED HIT RATE

1.0 -

0.8 1

0.6 1

0.4 -

0.2 1

/  Patients ECgg = 7.8 mM Sucrose

T/ Controls EC5g = 14.0 mM Sucorse

® Patients After (n=9)
O Controls After (n=9)

T 1
0.01 0.1

SUCROSE CONCENTRATION (M)

Bueter M et al. Physiology & Behavior (2011)

Imperial College
London



Food intake (g)

UniversitatsKlinikum Heidelbexg

DIABETES & ADIPOSITAS ZENTRUM ))

Ernohter Energieumsatz

**%

**k* * k%

Sham-OP  Sham-OP
fed ad lib.weight matched

RYGB

A

5.0 * k*%k

B
3
1

Energy expenditure
(kcal/kg/h)
e e
) | Qo

g
o

24 hour

Bueter et al., Gastroenterology 2010
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Mikrobiom
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Liou et al., Sci Transl Med 2013
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Was fehlt noch ?

Harte Endpunkte

_|_
Langzeit-Follow-up

+
Multizentrische Studien

—

UniversitatsKlinikum Heidelberg |
DIABETES & ADIPOSITAS ZENTRUM )
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Dia§urg2-Studie
(DRK S00004550)

Kenngott HG, Muller-Stich BP et al. Trials (2013)
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Einschlusskriterien

* RCT

* Insulin vs. Magenbypass

* Type 2 Diabetes mellitus
(Insulin >3 Mte.)

 Pankreasrestfunktion
e Alter 30 — 65 Jahre
* BMI 26 — 35 kg/m?

Kenngott HG, Miller-Stich BP et al. Trials (2013)
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Endpunkte

Primarer Endpunkt
« Komposit-Endpunkt

Sekundarer Endpunkt
 Komplikationen und Mortalitat

* Diabetes-assoziierte Erkrankungen
 Lebensqualitat

 Kosten
Kenngott HG, Miller-Stich BP et al. Trials (2013)
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e NEW ENGLAND
JOURNAL of MEDICINE

11111111111111111 JANUARY 30, 2003 VOL.348 NO.5

Multifactorial Intervention and Cardiovascular Disease
in Patients with Type 2 Diabetes

Steno 2 Studie

Komposit-Endpunkt
*Tod

*Myokardinfarkt
*Arterieneingriff
*Schlaganfall

Gaede P et al. New Engl J Med (2003) *Amputation
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Primary Composite End Point (%)

Mo. at Risk

Conventional
therapy

Intensive
therapy
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Power-Analyse

= P=0.007
| | 44%
= Conventional therapy .
o . |
30+ I o 24%
2- LT H_EA l
— Intensive therapy
10+
f Magenbypass 14%
0 = lIE 24 35 | 4IE Elﬂ | ?IE | Eri | Q'IE
Months of Follow-up
80 72 70 63 59 50 44 41 13
80 78 74 71 66 63 bl 59 19

N = 400 (=005 =08 drop out = 0.2)

Kenngott HG, Miller-Stich BP et al. Trials (2013)
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Zusammenfassung

* Chirurgie kann die effektivste Therapie des
Diabetes mellitus Typ 2 werden !

* Der Wirkungsmechanismus scheint
multifaktoriell zu sein — ein Vortell

gegenuber medikamentosen T

nerapien

* Vorteile hinsichtlich harter End

ounkte

Langzeitergebnisse fehlen (DiaSurg 2!)
 Welilter translationale und klinische Studien

sind notwendig
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Vielen Dank fur lhre
Aufmerksamkeit

UniversitatsKlinikum Heidelberg >

DIABETES & ADIPOSITAS ZENTRUM

Sekretariat: 06221 56 6883



