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Global Obesity Map 2014 

The Lancet, 2016 





Central Control of Energy Metabolism 



Long-Acting 
Adiposity Signals 
and Short-Acting 
Meal-Related 
Signals that 
Contribute to Energy 
Balance 

Marx J: Science 2003;299:846 
 



Adipose Tissue Adipokines 

Sharma AM & Staels B, JCEM 2007 



Phases of Obesity Treatment 

Phase I 
(Weight Loss) 

3-6 months 

Phase II 
(Weight-Loss Maintenance) 

Indefinitely 

When you stop treatment, 

the disease comes back! 
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Typical Treatment Success 

Years 

Behaviour Modification (BM) ~ 3-5% 



Safer, So. Med. J. 84:1470, 1991 

Recovery of Lost Weight After Diet-Induced Weight 

Loss (16 studies) 
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Duration of Follow-Up 



Typical Treatment Success 

Years 

Behaviour Modification (BM) ~ 3-5% 

BM+Surgery ~ 20-30% 



Long-Term Maintenance of Weight Loss in  
Swedish Obese Subjects (n=2010 vs. 2037) 

Sjostrom L et al. NEJM 2007;357:741-52 





Sjöström L, et al. JAMA 2014 

Incidence of Micro and Macro-Vascular 
Complications After Bariatric Surgery 



March 26, 2012 



HbA1c During 2 Years of Follow-Up 

Mingrone G, et al. NEJM 2012 
 



Potential Mechanisms of Type 2 Diabetes 
Regression in Bariatric Surgery 

Host JJ, Diabetes 2011;60:2203 



Use of Diabetes Medication Before and  
After Bariatric Surgery (n=2235) 

Makary MA et al. Arch Surg 2010;145:726 



Estimated Number of Eligible Patients 

Estimate County 

>10,000 Colombia, Croatia, Switzerland, Taiwan, Ukraine 

>25,000 Finland, Greece, Panama 

>50,000 Austria, Belgium, Kuwait, Lithuania 

>100,000 Portugal, Venezuela 

>250,000 Jordan, Netherlands, Peru, Serbia 

>500,000 Canada, Japan, United Arab Emirates 

>1,000,000 Argentina, Brazil, Egypt, Germany, India, Italy, Mexico, New Zealand & 
Australia, Russia, South Africa, Spain, Syria, USA  

No estimate Guatemala, Romania 

This amounts to a conservative estimate of >16,000,000 patients 
eligible for bariatric surgery in IFSO member countries 

Sharma and Weiner 2010, unpublished 



Global Trends in Bariatric Surgery 

MedMarket Diligence, LLC; Report #S835 



Bariatric Surgeries in Canada 

© 2014 Canadian Institute for Health Information  



Chipping Away At The Iceberg 



Chipping Away At The Iceberg 



Typical Treatment Success 

Years 

Behaviour Modification (BM) ~ 3-5% 

BM+Surgery ~ 20-30% 

Treatment Gap 



Typical Treatment Success 

Years 

Behaviour Modification (BM) ~ 3-5% 

BM+Surgery ~ 20-30% 

  Medication 



Pharmacological Targets in Obesity 

Bray et al. Lancet 2016 



Pharmacological Targets in Obesity 

Bray et al. Lancet 2016 



Liraglutide - Independent Effects on  
Glucose and Body Weight 

↓ Appetite 

↑ Insulin*  
↓ Glucagon 

 
Liraglutide 

 

Weight 
lowering 

Brain 

Pancreas *Insulin secretion is glucose-dependent and occurs only under 
hyperglycemic conditions 

Glucose 
lowering 

Meier JJ, Nat Rev Endocrinol. 8: 728-742; 2012  



Liraglutide Works Directly in Brain Areas  
Associated with Appetite Regulation 

Adiposity 
Signals 

Satiety 
Signals 

Hunger 
Signals 

Hypothalamus 

3rd 
ventricle 

Energy Balance 

Liraglutide 

Hypothalamus 

NPY/ 
AGRP 

POMC 

POMC, proopiomelanocortin;  
NPY, neuropeptide Y; AGRP, agouti-related peptide 

Secher A et al., J Clin Invest. 2014. 
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Davies et al. JAMA 2015;314:687–99 

Mean baseline body weight: 106.0 kg 

FAS; line graphs are observed means (±95% Wald CI); statistical analysis is ANCOVA; CI, confidence interval; FAS, full analysis set 

Liraglutide 1.8 mg Liraglutide 3.0 mg Placebo 

Liraglutide 3.0 mg in Diabetes: Weight Loss 
Liraglutide 1.8mg/day is not approved for weight management  
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SCALE Trial 1923:  
Weight Loss with Liraglutide 3.0 mg After LCD Run-
in 
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Change in  
Body Weight 

(%) 

Time (weeks) 

Placebo    

Liraglutide 3.0 mg    

-12  0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 

Estimated 
Treatment 
Difference 
p < 0.0001 

-6.1% 

LCD = low calorie diet, Observed mean +/- SE for patients completing each scheduled visit   

ISE, Appendix 6.3, Table 23 

  6% 

Data: ACEWE003_trial-NN8022_1923 

LOCF Analysis  

Observed Data 

  N= 194     188 

FAS with LOCF; N: number of patients contributing to analysis; data are LSMeans. 

 
QC’d: Confirmed by AHRP –  

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





LEADER Trial – Liraglutide 1.8 mg 

Marso SP et al. NEJM 2016 



September 16, 2016 

 



SUSTAIN-6: Semaglutide in Type 2 Diabetes 

SUSTAIN-6 investigators, NEJM 2016 



SUSTAIN-6: Semaglutide in Type 2 Diabetes 

SUSTAIN-6 investigators, NEJM 2016 



Pharmacological Targets in Obesity 

Bray et al. Lancet 2016 



Typical Treatment Success 

Years 

Behaviour Modification (BM) ~ 3-5% 

BM+Surgery ~ 20-30% 

  Medication 



Key Points 

• Bariatric surgery remains the most effective treatment 
for severe obesity 

• While providing important benefits to individual 
patients, bariatric surgery cannot be scaled to meet 
the needs of all people living with obesity  

• Emerging pharmacotherapy for obesity will eventually fill the 
obesity treatment gap with increasing recognition of obesity 
as a chronic disease 
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