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Obesity = 
Excess fat 
(adipose 
tissue)



Obesity-related 
comorbidities
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Van Gaal et al. Nature 444, 875–880 (2006).



Boonchaya-anant P. Curr Atheroscler Rep. 2014 Oct;16(10):441 

Fat and 
inflammation



Abdominal (visceral) fat and insulin resistance may contribute to cardiovascular disease

Van Gaal et al. Nature 444, 875–880 (2006).



Obesity is associate with HFpEF

Powell-Wiley. Circulation. Volume: 143, Issue: 21, Pages: e984-e1010



Treatment



Treatment effectiveness (%BW loss)

5-7%

• Self-monitoring diet

• Intensive lifestyle program

8-15%

• Meal replacement

• VLCD

9-20%

• Weight-loss medications

• GI procedure

20-30%

• SG

• RYGB



Eur Heart J, ehad664, https://doi.org/10.1093/eurheartj/ehad664

https://doi.org/10.1093/eurheartj/ehad664


Look AHEAD trial 

• DM + overweight/obese

• ITL : 3 group + 1 individual session /month x 6 months 
• → 7-10% BW loss 

• Improvement in glucose, lipids, BP, OSA, NAFLD, depression, 
incontinence, QOL, sexual function and etc.

• Reduced No. of meds, DM remission

• No difference in cardiovascular endpoints (very low event rate) 



The Look 
AHEAD: 10 
Years of 
Follow-up

The Look AHEAD Research Group. N Engl J Med 2013;369:145-154.



the PREDIMED 
Study

Estruch R et al. N Engl J Med 2013;368:1279-1290

Mediterranean diet

Mean BMI 29-30 kg/m2



Obesity Pharmacotherapy



Current anti-obesity medications

Lorcaserin and phentermine/topiramate are not approved for weight management in the EU.
5-HT2A-R, 5-hydroxytryptamine 2A receptor; D, dopamine; GABA-R, gamma-aminobutyric acid receptor; GLP-1R, glucagon-like peptide-1 receptor;
MOP-R, mu opioid receptor; NE, norepinephrine; WL, weight loss. 
Patel. Metabolism 2015;64:1376–85; FDA approved drugs available at: http://www.fda.gov/Drugs/default.htm. Last accessed August 2019; EMA approved drugs. Available at: http://www.ema.europa.eu/. Last accessed August 2019.

Lorcaserin

GLP-1R

MOP-R

D/NE

5-HT2A-RGABA-R

GLP-1R

Pancreatic 
lipase

Phentermin ER/
Topiramate ER

Naltrexone/Bupropion
Phentermine 

Liraglutide 3.0 mg
Semaglutide 2.4 mg

Orlistat

Withdrawn,
Feb 2020

Tirzepatide



FDA draft guidance



Expected effects of weight loss interventions on 
cardiovascular risk factors

Eur Heart J, ehad664, https://doi.org/10.1093/eurheartj/ehad664

https://doi.org/10.1093/eurheartj/ehad664


Indication and dosing 

• Liraglutide 1.8 mg daily

• Semaglutide 1.0 mg wkly
Diabetes

• Liraglutide 3 mg daily

• Semaglutide 2.4 mg wkly
Obesity

LEADER

SUSTAIN-6

post hoc analysis 
from SCALE

SELECT



Liraglutide and CV 
outcomes in adults with 
overweight or obesity: 
A post hoc analysis from 
SCALE RCTs

Diabetes Obesity Metabolism, Volume: 20, Issue: 3, Pages: 734-739, First published: 26 September 2017 



Semaglutide and 
Cardiovascular 
Outcomes in Obesity 
without Diabetes
(SELECT) 

Lincoff et al. N Engl J Med; 2023 Nov 11. doi: 10.1056/NEJMoa2307563.

Mean weight loss 9.4% 



Is it due to the 
weight loss or 
GLP1RA itself?

Lincoff et al. N Engl J Med; 2023 Nov 11. doi: 10.1056/NEJMoa2307563.



Drucker. Cell Metab. 2016 Jul 12;24(1):15-30.

Mechanisms 
of GLP-1 
receptor 
agonist



Cardiovascular outcome trials in obesity

Obesity Reviews, Volume: 22, Issue: 1, First published: 07 September 2020, DOI: (10.1111/obr.13112) 



Let’s learn 
more about 

our gut 
hormones



Müller TD. Nat Rev Drug Discov. 2022 Mar;21(3):201-223. 

GLP-1 = Glucagon-like peptide-1



GIP = Glucose dependent Insulinotropic Polypeptide

Ma, Ronald & Xu, Gang. (2014). Journal of Diabetes Investigation. 6. 10.1111/jdi.12273.



Trends in Endocrinology & Metabolism, June 2020, Vol. 31, No. 6 



Jastreboff et al. N Engl J Med 2022; 387:205-216

Tirzepatide 



Jastreboff et al. N Engl J Med 2022; 387:205-216

SURMOUNT-MMO

in 2027



GLP1/glucagon dual agonist

GLP1/GcgR  

• more than single mechanism in BW reduction 

(appetite suppression, thermogenesis and 

lipolysis)

• minimized risk of glucagon induce hyperglycemia

• reduce liver lipogenesis, inflammation, and 

fibrosis, with improved liver mitochondrial function

Wendt, Anna & Eliasson, Lena. (2020). Biology. 103. 10.1016/j.semcdb.2020.01.006. 



Poly-agonist

Journal of Internal Medicine, Volume: 284, Issue: 6, Pages: 581-602





Roux en Y Gastric Bypass (RYGB)Sleeve Gastrectomy

http://sinaiclinichospital.com/general-surgery/bariatric-surgery/



Bariatric Surgery versus Intensive Medical Therapy for Diabetes 

Schauer. N Engl J Med 2014; 370:2002-2013

HbA1c



Schauer. N Engl J Med 2014; 370:2002-2013

Diabetic Medications

Bariatric Surgery versus Intensive Medical Therapy for Diabetes 



5-year outcomes

Schauer. N Engl J Med 2017; 376:641-651



Long term benefits 

• Microvascular

• Macrovascular

• Death 



The Swedish Obese Subjects (SOS) study

JAMA. 2012;307(1):56-65. doi:10.1001/jama.2011.1914



JAMA. 2012;307(1):56-65. doi:10.1001/jama.2011.1914



JAMA. 2018;320(15):1570-1582. doi:10.1001/jama.2018.14619

Association Between 
Bariatric Surgery and 
Macrovascular Disease 
Outcomes in Patients With 
Type 2 Diabetes and 
Severe Obesity
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