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Obesity has genetic determinants: GWAS 

pathway analyses link CNS genes to obesity

CNS, central nervous system; GWAS, Genome-Wide Association Study 
Locke AE, et al. Nature 2015;518:197–206.

Tissues sorted by physiological system – genes from CNS showed association (in red)
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Successful obesity treatments increase satiety 

and reduce hunger during the weight loss phase

AgRP, Agouti-related peptide; CART, cocaine- and amphetamine-regulated transcript; NPY, neuropeptide Y; POMC, pro-opiomelanocortin 
Secher, et al. J Clin Invest 2014;124:4473–88; van Can, et al. Int J Obes (Lond) 2014;38:784–93.
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Intervention consisted of: Exercise component consisting of supervised vigorous circuit and/or aerobics training 90 min/d (6 d/wk). Participants were encouraged 
to exercise up to an additional 3 h/d. Dietary intake was not monitored; however, participants were advised to consume a calorie-restricted diet greater than 70% 
of their baseline energy requirements as calculated by the following: 21.6 kcal/kg·d × FFM (kilograms) + 370 kcal/d. 
FFM, fat-free mass; REE, resting energy expenditure; RMR, resting metabolic rate. 
Fothergill E, et al. Obesity (Silver Spring). 2016;24:1612–19; Johannsen DL, et al. J Clin Endocrinol Metab. 2012;97(7):2489–96.

Observational study in participants of the 

‘Biggest Loser®’ reality television show
16 participants were included in the follow-up study 

Primary objective

❖ REE

❖ Metabolic adaptation calculated as the 

difference between the measured REE 

and the REE predicted from linear 

regression analysis of baseline

Key inclusion criteria

❖ 16 subjects who previously participated in the Biggest Loser® study 

Key exclusion criteria

❖ Volunteers unwilling or unable to give informed consent.

❖ Women who are pregnant or breastfeeding

❖ Subjects with implantable cardio-defibrillator or pacemaker

16 

participants
Trial information

• Single centre 

observational study

30 weeks

Biggest Loser®

reality show
Follow-up

In-patient 

assessment 

of RMR

3 days6 years 2 weeks
Body weight 

and composition 

assessment



Error bars represent standard deviation. Data are for 14/16 participants in the 30-week Biggest Loser weight-loss competition. 
*Defined as the residual resting metabolic rate after adjusting for changes in body composition and age.
RMR, resting metabolic rate. Fothergill E, et al. Obesity (Silver Spring). 2016;24:1612–19.

Persistent metabolic adaption following weight loss

Baseline Week 30 Year 6 Baseline Week 30 Year 6 Baseline Week 30 Year 6

Body weight Resting metabolic rate

–58 kg

–704 

kcal/day

–499 kcal/day

Metabolic adaptation*

+41 kg

–610 

kcal/day



CCK, cholecystokinin; GLP-1, glucagon-like peptide 1; PYY, peptide tyrosine tyrosine; PAEE, physical activity energy expenditure; RMR, resting metabolic rate;
SNS, sympathetic nervous system; TDEE, total daily energy expenditure; TEF, thermic effect of food.
Melby CL, et al. Nutrients. 2017;9:468.

Weight loss triggers compensatory biological pathways

BEFORE WEIGHT LOSS AFTER WEIGHT LOSS
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Obesity and Its Care:  A Battle of Forces that 

Influence the Fat Mass Set Point
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STEP 5: semaglutide 2.4mg for 104 weeks
Garvey et al. Nature Medicine 2022



STEP 5: semaglutide 2.4mg for 104 weeks
Garvey et al. Nature Medicine 2022



What happened?



Framework for obesity management

Pillars of obesity management in combination 

with nutrition therapy and physical activity
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Wharton S et al. CMAJ 2020;192:e875-e891 (supplement).



Anti-obesity medications 

Treat the complex and chronic set of diseases of obesity

Reduces excess adipose tissue and improves health

Chronic treatment is required for a chronic disease

Conclusions
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