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Weight Regain and Insufficient Weight Loss After Bariatric Surgery

El Ansariet W et al., Obesity Surgery 2021

GLP-1 glucagon-like protein-1, LAGB laparoscopic adjustable gastric banding, LSG laparoscopic sleeve gastrectomy, RYGB Roux-en-Y gastric bypass, BPD/DS biliopancreatic diversion with 
duodenal switch, DRYGB distal RYGB



Homeostatic
Orexigen (driving weight gain)
• Central

– NPY
– AgRP

• Perfipheral
– Ghrelin
– GIP

Anorexigen (driving weight lost)
• Central

– POMC
– CART

• Perfipheral
‒ GLP-1 - CCK
– PP - PYY
– Amylin - Leptin
– Insulin

Energy Intake

• Hunger

• Satiety

• Nutrient absorption

Energy expenditure

• Metabolic rate (REE)

• Thermogenesis

• Activity (NREE)

STEADY

STATE

Enviroment BehaviouralLifestyle
Choice, motivation, stress

Hedonic reward system

Adapted from Greenway FL International Journal of Obesity, 2015 

Physiological factors determining the steady state of weight maintenance
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Follow up range from 4 to 7 years

Maintenance of weight loss is challenging

Mean change from baseline to end of diet (kg)
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*p<0.001, ¥p=0.008, †p=0.09 vs mean at baseline (week 0)

Sumithran et al. N Engl J Med 2011;365:1597–604

Hunger increases in response to weight loss

• 50 individuals with overweight/obesity lost weight 
on a 10-week VLCD 

• Appetite was measured using VAS scores 
at 0, 10 and 62 weeks
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Homeostatic
Orexigen (driving weight gain)
• Central

– NPY
– AgRP

• Perfipheral
– ↑ Ghrelin
– GIP

Anorexigen (driving weight lost)
• Central

– POMC
– CART

• Perfipheral
‒ ↓ GLP-1 - ↓ CCK
– PP - ↓ PYY
– ↓ Amylin - ↓ Leptin
– ↓ Insulin

STEADY

STATE

Enviroment BehaviouralLifestyle
Choice, motivation, stress
↑Hedonic reward system

Weight Regain

Physiological factors driving weight regain after weight loss

Changes in specific parameters that drive weight regain are indicated in red Adapted from Greenway FL International Journal of Obesity, 2015 



*p<0.001, ¥p=0.008, †p=0.09 vs mean at baseline (week 0)

Sumithran et al. N Engl J Med 2011;365:1597–604

Hunger increases in response to weight loss

• 50 individuals with overweight/obesity lost weight 
on a 10-week VLCD 

• Appetite was measured using VAS scores 
at 0, 10 and 62 weeks

95

90

85

80

0

0 8 10 18 26 36 44 52 62

Week

W
e

ig
h

t 
(k

g
)

40

20

0

0 30 60 120 180 240

Postprandial time (min)
D

e
si

re
 t

o
 e

a
t 

(m
m

)

40

20

0

0 30 60 120 180 240

H
u

n
g

e
r 

(m
m

)

Week 0 Week 10 Week 62

*

*

*

*

†

¥



Diet control and nutrition restriction affect the achievement of 
target weight loss in patients undergoing bariatric surgery

Lim HS et al., Nutrients 2020

Changes in percentage of excess weight loss excess weight loss (%EWL) between two groups.



Lim HS et al., Nutrients 2020

Diet control and nutrition restriction affect the achievement 
of target weight loss in patients undergoing bariatric surgery

Protein 46 g/d—women
56 g/d—men
Protein needs:
• Should constitute 10%-35% of daily caloric intake
• Weight maintenance: 0.8-1.2 g/kg body weight per day

Comparison of nutrition intakes between two groups

Postoperative Nutritional Management

Carbohydrates  • Early postop—50 g/d

• As diet intake increases—130 g/d

Fat • 20%-35% of the daily caloric intake; bulk of the fat  

intake should be unsaturated fat

Mechanick JI al., Nutrients 2020



Blundell J et al., Diabetes Obesity Metabolism, 2017

Effects of once‐weekly semaglutide on appetite, energy intake, control 
of eating, food preference and body weight in subjects with obesity



The Potential of Semaglutide Once-Weekly in Patients Without Type 2 Diabetes 
with Weight Regain or Insuficient Weight Loss after Bariatric Surgery

Lautenbach A. et al., Obesity Surgery, 2022

Anthropometric and biochemical characteristics at baseline by type of surgery



The Potential of Semaglutide Once-Weekly in Patients Without Type 2 Diabetes 
with Weight Regain or Insuficient Weight Loss after Bariatric Surgery

Lautenbach A. et al., Obesity Surgery, 2022



• Regular follow-ups with a clinical dietitian are important for preventing malnutrition and 
facilitating adequate eating behaviour to the surgical procedure. 

• Bariatric surgery has profound effects on type 2 diabetes and can lead to prompt modifications 
and adjustments of medical therapy.

• Use of GLP-1ra as an adjunctive treatment in patients who have inadequate resolution of type 2 
diabetes or insufficient weight loss  after bariatric surgery may halt weight regain or create further 
weight loss when applied at optimal timing.

Hallmarks
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