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Pre-
diabetes 

Complications 

Diabetes unmet 
needs 

Obesity 

Diabetes 

CV 
disease 

The circle of metabolic risk 



Obesity is defined as abnormal  
or excessive fat accumulation 
that may impair health 

BMI provides the most 
convenient population-level 
measure of overweight and 
obesity currently available 

Definition of obesity 

Classification BMI (kg/m2) 

Underweight <18.5 

Normal range ≥18.5 and <25 

Overweight ≥25 and <30 

Obese ≥30 

 Obese class I ≥30 and <35 

 Obese class II ≥35 and <40 

 Obese class III ≥40 

WHO. Factsheet 311. 2014. www.who.int 



Visceral Adipose Tissue Can Be 
Estimated by Waist Measurement 

Pouliot MC et al. Am J Cardiol 1994;73:460. 



Age-standardised prevalence of obesity 
For men aged ≥20 years, 2013 

Ng et al. Lancet 2014;doi:10.1016/S0140-6736(14)60460-8 



Age-standardised prevalence of obesity 
For women aged ≥20 years, 2013 

Ng et al. Lancet 2014;doi:10.1016/S0140-6736(14)60460-8 



Increasing obesity rates in  
European countries 

Data are from on adults. *Hungary (1988, 2009), Ireland (2007), Luxembourg, the Slovak Republic (2008) and the United Kingdom figures are based on health 
examination surveys, rather than health interview surveys 

OECD 2012. Health at a Glance: Europe 2012. OECD Publishing. doi:10.1787/9789264183896-26-en 



Obesity is associated with increased risk of 
mortality 

Berrington de Gonzalez et al. N Engl J Med 2010;363:2211–9 

Data based on 19 prospective studies encompassing 1.46 million white adults, 19–84 years of age 



Life expectancy decreases as BMI increases 

Prospective Studies Collaboration. Lancet 2009;373:1083–96  

Data are based on male subjects; n=541,452 



Lifestyle and behavioral therapy 



Hu FB et al, JAMA 2003 

Televisie kijken en prediabetes risico 

Independent of age, excercise levels, 

sedentary behaviours, especially TV 

watching were associated with 

significantly elevated risk of obesity 

and type 2 diabetes. 

Each 2 h/day increment 

in TV watching was 

associated with 23% 

increase in obesity and 

14% increase in risk of 

diabetes. 



 Effect fysieke activiteit 

 

 

Ekelund U et al. Diabetes Care 2005 

* 





And …  

Quid non-caloric sweeteners ? 



Pepino MY et al. Diabetes Care 2013 

Metabolic effects of sucralose in humans  



Omgevingsfactoren: endocriene dysruptors 

Baillie-Hamilton, P.F. 2002; 8, 185-192 





Obesity is associated with multiple chronic 
comorbid conditions  

Comorbidity 
RR [95% CI] 

Male 
RR [95% CI] 

Female 

Type 2 diabetes 6.7 [5.6;8.2] 12.4 [9.0;17.1] 

Coronary artery 
disease 

1.7 [1.5;2.0] 3.1 [2.8;3.4] 

Congestive heart 
failure 

1.8 [1.2;2.6] 1.8 [1.1;3.0] 

Hypertension 1.8 [1.5;2.2] 2.4 [1.6;3.7] 

Stroke 1.5 [1.3;1.7] 1.5 [1.3;1.7] 

Osteoarthritis 4.2 [2.7;6.4] 2.0 [1.9;2.0] 

Gallbladder disease 1.4 [1.0;2.0] 2.3 [1.2;4.6] 

 
 

Guh et al. BMC Public Health 2009;9:88 

RR = relative risk 

Increased risk of comorbidities with obesity 



Cumulative incidence of hypertension increases 
with baseline BMI 

Shihab et al. Circulation 2012;126:2983–9 

Prospective cohort study of white men (n=1132) from the Johns Hopkins Precursors Study 
BMI, body mass index 



The prevalence of hypertension increases with 
increasing BMI 

Must et al. JAMA 1999;282:1523–9 

Based on data from the NHANES III survey; n=7689 (women) 
BMI, body mass index 





Relative risk of developing T2D by BMI category 

Colditz et al. Ann Intern Med 1995;122:481–6 

*Vs. BMI <22 kg/m2; Data are for women only. n=114,281 female registered nurses aged 30–55 years 
T2D, type 2 diabetes  



Prevalence of diabetes 

IDF atlas 2015 



Estimated number of people with diabetes  
( ages 20-79 y) 

IDF atlas 2015 



Diabetes: een reusachtig en groeiend probleem  
Elke 10 seconden ... 3 nieuwe diabetespatiënten  

2014 2035 

 

Sources: Adapted from: http://www.idf.org/diabetesatlas, mei 2015 
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age 18  
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 Colditz et al, Ann Intern Med 1995 

Relative risk for diabetes.  

 Weight at age 18 and weight gain till 32 y. 
 





Type 2 diabetes  61% 

Hypertension 17% 

Coronary heart disease  17% 

Gallbladder disease  30% 

Osteoarthritis  24% 

Breast cancer  11% 

Endometrial cancer  34% 

Colon cancer  11% 

Wolf A. et al, Obes Res 1998 

Ziekteproportie toe te schrijven aan 
obesitas 

 

 

 

 

 

 

 

 



Viscerale obesitas en het 
insulineresistentie syndroom 

Overmaat visceraal 

abdominaal vet- 

weefsel 

Insulineresistentie en 

hyperinsulinemie 

Atherogene dyslipidemie 

Triglyceriden  

Kleine dense vetpartikels  

Apolipoproteine-B  

HDL-cholesterol  

Hypertensie 

Prothrombotische status 

PAI-1  

Factor VII  

Fibrinogen  

Glucose  

intolerantie 



Involvement of adipose tissue, liver and 
muscle in diabesity and CV disease 

Adapted from L. Van Gaal et al, Nature, 2006 



Takebayashi, K. et al. J Clin Endocrinol Metab 2007;92:2712-2719 

 RBP4 concentration and biological risk 
factors in obesity &type 2 diabetic patients        



Anstee QM et al Nat Rev Gastroenterol Hepatol 2013 

From NASH to diabetes and CVD 



Verrijken A et al Obesity 2013 

 A genetic variant PNPLA3 is involved in 

NAFLD/NASH 



D’Agati VD et al Nat Rev Nephrol 2016 

Potential role of adipokines in the origin of 
obesity related glomerulopathy 



Redon J & Lurbe E Curr Hypertens Rep 2015 

Mechanisms of renal damage in Obesity 



Câmara NO et al Nat Rev Nephrol 2017 



Câmara NO et al Nat Rev Nephrol 2017 

Effects of adiponectin on kidney 
podocyte function 





Câmara NO et al Nat Rev Nephrol 2017 



Câmara NO et al Nat Rev Nephrol 2017 



Weight loss improves obesity-related 
comorbidities 

1. Knowler et al. N Engl J Med 2002;346:393–403; 2. Li et al. Lancet Diabetes Endocrinol 2014;2:474–80; 3. Datillo et al. Am J Clin Nutr 1992;56:320–8; 4. Wing et al. 
Diabetes Care 2011;34:1481–6; 5. Foster et al. Arch Intern Med 2009;169:1619–26; 6. Kuna et al. Sleep 2013;36:641–9; 7. Warkentin et al. Obes Rev 2014;15:169–
82; 8. Wright et al. J Health Psychol 2013;18:574–86 

2. Reviewed in Van Gaal et al, Int J Obesity, 1996 



In obese patients with prediabetes, weight loss 
reduces the risk of type 2 diabetes 

n=3234 men and women with prediabetes*; mean BMI=34  
*Fasting plasma glucose 95–135 mg/dL (5.3–6.9 mmol/L) or ≤125 mg/dL in patients from American Indian clinics; plasma glucose 2 h after an oral glucose tolerance 
test 140–199 mg/dL (7.8–11.0 mmol/L); T2D, type 2 diabetes 

Knowler et al. N Engl J Med 2002;346:393–403 



Weight loss in patients with prediabetes reduces 
long-term incidence of cardiovascular mortality  

Cumulative death incidence  
(%; 95% CI) 

Intervention 
(n=430) 

Control (n=138) 
Hazard ratio  

(95% CI) 
P-value 

All-cause mortality  28.1% (23.9−32.4) 38.4% (30.0−46.5) 0.71 (0.51−0.99) 0.049 

Cardiovascular disease mortality  11.9% (8.8−15.0) 19.6% (12.9−26.3) 0.59 (0.36−0.96) 0.033 

Diabetes incidence 72.6% (68.4−76.8) 89.9% (84.9−94.9) 0.55 (0.40−0.76) 0.001 

Data are n(%) unless stated otherwise. HR, hazard ratios adjusted by clinic 

Li et al. Lancet Diabetes Endocrinol 2014;2:474–80 



Peripheral signals modulate appetite and energy 
expenditure via hypothalamic neurons  

Adapted from Badman & Flier. Science 2005;307:1909–14; Seo et al. Endocr J 2008;55:867–74 

AgRP, Agouti-related protein; NPY, neuropeptide Y; POMC, pro-opiomelanocortin; α-MSH, α-melanocyte stimulating hormone; GLP-1R, glucagon-like peptide-1 receptor; 
OXM, oxyntomodulin 



: 

Targets (expectations) difficult to achieve 

Current (pharma) therapies are associated with  
side effects 

Complex pathophysiology 

Co-morbid challenges: blood pressure & CVD 

The challenges with WEIGHT control 

Other challenges: patient adherence & cost  

 

Adapted from Van Gaal L & Dirinck E, Diabetes Care, 2016 



Results from the Look AHEAD Study 

 

• 8.6 % weight loss of initial weight in more than 
2500 overweight or obese patients with type 2 
diabetes 

• Comprehensive lifestyle intervention 

• 38 % of individuals in lifestyle intervention had 
weight loss > 10 % of initial weight 

 

 

 

 

Look AHEAD Research Group, Diabetes Care 2007 



No. at risk 

Control 2575 2425 2296 2156 2019 688 

Intervention 2570 2447 2326 2192 2049 505 

  
Endpoint: Composite of CV death, non-fatal MI, non-fatal stroke and hospitalisation for angina  

Look AHEAD Research Group. N Engl J Med 2013;369:145  

Intensive lifestyle intervention, focused on 
weight loss, did not improve CV risk in 

T2D 

Years 
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Look AHEAD: NO cardiovascular benefit  

Look AHEAD group, NEJM, 2013 



Although no significant improvement in CV 
outcomes, other benefits were observed 

 

Chronic kidney disease Depression Retinopathy 

Sleep apnea Urinary incontinence 

Hospitalization &  

medication use 

The Look AHEAD group, NEJM, 2013 



Look AHEAD : Association between the 

magnitude of weight loss and incidence of  

CV disease in T2D patients 

The Look AHEAD Research Group –  

Lancet Diabetes Endocrinol 2016;4:913-21 



Rhee CM et al Curr Opin Nephrol Hypertens 2016 



Cassis LA et al Curr Hypertens Rep 2008 



Mertens IL and Van Gaal LF Obes Res 2000 

Weight loss and hypertension  



1. Increase the number of 
patients responding to lifestyle 
modification 

2. Increase the magnitude of the 
response 

3. Increase the duration of the 
response 

 

Pharmacotherapy helps with adherence  
to a lifestyle change 

  Overweight 

  BMI  25 kg/m2 

  Obese Class 1  

  BMI  30 kg/m2 

  Obese Class 2 

  BMI  35 kg/m2 

Adapted from Lau DCW et al. Can Med Assoc J 2007; 176: S1–S13 



Pharmacotherapy in addition to diet and 
exercise can help patients achieve 

clinically relevant weight loss 

Wadden et al. N Engl J Med 2005;353:2111–20 

 

Pharmacotherapy: sibutramine; pharmacotherapy alone: patients received a daily dose of 15 
mg/day; lifestyle modification alone: patients attended 30 lifestyle counselling sessions; 
pharmacotherapy + brief therapy: patients were given sibutramine and received brief lifestyle 
counselling; combined therapy: patients received sibutramine and lifestyle counselling sessions 



Overview 

Review of anti-obesity medications approved in Europe 

orlistat (XENDOS trial)1 

naltrexone / bupropion (COR trial programme)2 

liraglutide 3.0 mg (SCALE Obesity and Prediabetes 
study)3 

Anti-obesity medications outside Europe 

How to achieve weight maintenance ? 

Future options: more than a dream ? 

 

1. Torgerson JS et al. Diabetes Care 2004; 27: 155–61 

2. Greenway FL et al. Lancet 2010; 376: 595-605 

3. le Roux CW et al. Obesity Week, 2–6 November 2015, Los Angeles, CA, USA (T-P-LB-3843) 
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Cumulative incidence of type 2 diabetes All 
patients in Xendos prevention study 

9.0% 

6.2% 

0 

10 
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2 

6 

p=0.0032 

RR*  

37% 

*Reduction in risk of progressing to type 2 diabetes versus placebo + lifestyle 

Incidence (%) 

Placebo + lifestyle Orlistat + lifestyle 

26 156 208 0 52 78 104 130 182 

Week 

Torgerson et al , Diabetes Care, 2003 



Coutinho, A. & Glancey, G. Nephrol Dial Transplant 2013 

Potential nefrotoxic effect of orlistat  



Naltrexone + Bupropion 
 

•Preclinical/clinical evidence for 
drug synergy: 

• synergistic increase in POMC 
activity 

• Synergistic decrease in food 
intake and body weight 

POMC 

β-endorphin 

bupropion 

α-MSH 

naltrexone 

Weight loss 

DA, dopamine; NE, norepinephrine; POMC, proopiomelanocortin;  

MSH, melanocyte-stimulating hormone; MC4R, melanocortin-4 receptor.  

Systematic IUPAC 

name 

 

17-(cyclopropylmethyl)-4, 

5α-epoxy- 3,14-

dihydroxymorphinan-6-

one   

Systematic IUPAC 

name 

 

(±)-2-(tert-Butylamino)-

1-(3-

chlorophenyl)propan-1-

one  



Greenway FL et al Lancet 2010 

Weight loss by naltrexone / bupropion 



Hollander P et al. Diabetes Care 2013 



 

Drucker DJ, Cell Metabolism 2016; Epub ahead of print. DOI: 

http://dx.doi.org/10.1016/j.cmet.2016.06.009 

Effects of GLP-1  

http://dx.doi.org/10.1016/j.cmet.2016.06.009


Holst JJ et al. Trends Mol Med 2008;14:16108 

Therapeutic implications with incretin-
mediated therapies 



A quarter of patients lose an average of 
7.7 kg with liraglutide 
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Liraglutide 1.8 mg + met + SU 

Nauck et al, Diabetes Care, published online 10.23 37/dc08-1355 (LEAD 2).  



Astrup A, … Van Gaal et al., Int J Obesity, 2012 

Extension study with GLP-1 agonist in          

non-diabetic obese individuals 



Prevalence of prediabetes after 56 weeks 
By screening prediabetes status 

FAS LOCF. Graphs are observed proportions. Statistical analysis is logistic regression 
EOR, estimated odds ratio; FAS, full analysis set; LOCF, last observation carried forward  

Pi-Sunyer et al. Diabetologia 2014;57(Suppl. 1): Abstract 73-OR 



Corey KE & Rinella ME Dig Dis Sci 2016 

Obesity, NASH and treatment options 
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LEAN in NASH: Change in liver histology by liraglutide 

 

Armstrong MJ et al. Lancet 2016;13;387:679-90 

p=0.019 p=0.04 
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The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the hazard ratios with the use of the Cox proportional-hazard regression 
model. The data analyses are truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months.  
CI, confidence interval; CV, cardiovascular; HR, hazard ratio. 

Marso SP et al. N Engl J Med 2016. DOI: 10.1056/NEJMoa1603827. 



Time to first renal event 
Macroalbuminuria, doubling of serumcreatinine,*              

ESRD, renal death 

 

*and eGFR ≤45 mL/min/1.73 m2 per MDRD  

The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the HRs with the use of the Cox proportional-hazard regression 

model. The data analyses are truncated at 54 months because less than 10% of the patients had an observation time beyond 54 months.  

CI: confidence interval; ESRD: end-stage renal disease; HR: hazard ratio 

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany 



Overview 

Review of anti-obesity medications approved in Europe 

orlistat (XENDOS trial) 

naltrexone / bupropion (COR trial programme) 

liraglutide 3.0 mg (SCALE Obesity and Prediabetes study) 

Anti-obesity medications outside Europe 

How to achieve weight maintenance ? 

Future options: more than a dream ? 

 



Gadde KM et al Lancet 2011 

Topiramate/phentermine combo approach 



VLCD and pharmacotherapy 

•p < 0.001, comparison vs placebo 
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Placebo (n=78) 

Drug treatment (n=81) 

Apfelbaum et al, Am J Medicine, 1999 



Wadden et al. It J Obes (Lond). 2013. doi: 10.1038/ijo.2013.120. [Epub ahead of print] 

Mean % change in body weight from run-in to 
week 68 

Treatment period Run-in Follow-up S 

Wadden et al. Int J Obes 2013;37:1443–51 

n=207 

n=206 

n=207 

n=206 

n=181 

n=168 

n=159 

n=144 

n=153 

n=141 

Time (weeks) 

-14 -12 -10 -8 -6 -4 -2 0 2 4 6 10 14 18 22 26 30 34 38 44 50 56 60 64 68 

99.6 ± 21.0 kg 

Liraglutide 
3.0 mg 

Placebo 

Data are observed mean (SEM), full analysis set 

C
h
a
n
g
e
 i
n
 b

o
d
y
 w

e
ig

h
t 

(%
) 



Why still a future for pharmacology ?  

 

Long-term success lifestyle intervention extremely 
disappointing 

Bariatric procedures appropriate and succesfull but 
contra-indications and not available for millions of 
obese individuals 

Potential benefits of modest weight reduction 

Difficult willingless agencies to consider pharma 

Many strategic and political +++ conflicts 

Due to specific MOA, weight independent metabolic 
benefits 

Right drug for right patient, given by right HCP 

 



BMI and success after renal transplant ?  

 

Renal transplant outcome is best in BMI < 30 for… 

Mortality outcome and survival at 1, 2  and 3 years 

Graft survival 

Acute rejection 

ESRD patients with BMI > 30 should lose weight prior 
to RT  

Bariatric surgery, if necessary 

 

 



Meier J & Nauck M,  Diabetologia 2015 

New approaches of delivery  





Subcutaneous delivery of exenatide  
by ITCA 650 



Sjostrom L et al. SOS Study NEJM 2004 

Does type of surgery impact maintenance ? 



Schauer P., et al. NEJM 2012 

Does type of surgery impact maintenance ? 



Bariatric surgery versus intensive 
medical therapy for diabetes – 5 year 

outcomes  

Schauer P. et al. NEJM 

2017  



Bray GA et al, Lancet 2016 



How do they get fat … ?   

Are they addicted ? 





Thank you ! 
 


