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Outline

1. WHY? 

2. WHEN? 

3. HOW MUCH? 



Davies Diab Care 2022
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Christensen Curr Diab Reports 2019

“Adiposopathy”



Wilding Obes Rev 2020 reproduced from Heymsfield NEJM 2017

+ genetic predisposition



Weight loss has dose-dependent and tissue-dependent 
effects   

Effects of progressive weight loss on metabolic function 
and adipose tissue biology in humans with obesity
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Beta cell function

Adipose tissue biology*

Inflammatory markers

*Upregulation of genes involved in cholesterol flux, downregulation of genes involved in lipid synthesis, ECM 
remodeling and oxidative stress.  ECM, extracellular matrix

Magkos Cell Metabolism 2016  Slide courtesy of Prof Donna Ryan



Obesity/
Adiposopathy
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UPSTREAM INTERVENTION T2D TREATMENT

Weight loss has ‘upstream’ benefits in T2D

Lingvay, Sumithran et al Lancet 2022



When?



weight loss has benefits at every stage

Lingvay, Sumithran et al Lancet 2022



Pre-diabetes: PREVENTION

Multicentre RCT; n=3234 

Aim:  to assess whether a lifestyle intervention or metformin
could prevent or delay onset of T2D

Inclusion: age >25y + BMI >24 kg/m2 AND
impaired fasting glucose and impaired glucose tolerance

Intervention: intensive lifestyle intervention with goals of
≥ 7% weight loss and 
≥ 150 minutes of physical activity per week
vs standard lifestyle + placebo or 
metformin 850 mg twice daily

Primary outcome: diagnosis of T2D

Weight loss

Incidence of T2D



Aim: to assess whether intensive weight management within 
primary care would achieve remission of T2D

Inclusion: 20-65yo + BMI 27-45 kg/m2 + T2D <6y duration + no insulin

Intervention: withdrawal of T2D and HT meds +
total diet replacement (825–853 kcal/day for 3–5 months) +
stepped food reintroduction (2–8 weeks) +
structured support (up to 52 weeks)
vs standard care as per guidelines

Co-primary outcomes:
weight loss of 15 kg or more +
remission of diabetes from baseline to 12 months 
(HbA1c <6.5% [48 mmol/mol] after ≥2 months off medications) 

Short duration T2D: REMISSION
Weight loss ≥ 15 kg

Remission of T2D



Weight loss %

HbA1c %

Remission at 10 years: 37% with surgery

Longstanding T2D: IMPROVEMENT

Lancet 2021; 397: 293–304 

Aim: to compare metabolic surgery with medical therapy for the 
treatment of type 2 diabetes in people with obesity

Inclusion: 30-60yo + BMI >35 kg/m2 + T2D >5y + HbA1c >7.0%

Intervention: lifestyle modification and target-driven adjustment of 
T2D medications vs RYGB or BPD 

Primary outcome: T2D remission at 2 years (fasting glucose <100 mg/dL 
[5.6 mmol/L] and HbA1c <6.5% for >1y without medication)

10-year durability (n=58 of original 60 participants)



Mingrone Lancet 2021

Diabetes complications (10y) Quality of life (10y)

Longstanding T2D: PREVENTION OF COMPLICATIONS



Chen SOARD 2021

Bariatric/metabolic surgery
is associated with lower
odds of: 

retinopathy: OR 0.52
95% CI 0.42–0.65; P<0.001

nephropathy: OR 0.39
95% CI 0.30–0.50; P<0.001

neuropathy: OR 0.27
95% CI 0.22–0.34; P<0.001

Meta-analysis, 3 RCTs, 9 cohort studies, follow-up 1-15 years

Longstanding T2D: PREVENTION OF COMPLICATIONS



Each 1kg ↓ weight = 16% ↓ risk of T2D 

1. Hamman 2006; 2. Wing 2011; 3. Lean 2018; 4. Barthold 2021
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Figures for Look AHEAD 1y data2 courtesy of Prof Donna Ryan

How much? Glycaemic outcomes



1. Wing 2011; 2. Kolotkin 2001; 3. Lingvay 2022

Quality of life2
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Figures for Look AHEAD 1y data1 courtesy of Prof Donna Ryan
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Benefits beyond glycaemia



Summary

• obesity/adiposopathy causes both insulin resistance and beta cell dysfunction

• weight loss 
•  is beneficial regardless of stage of T2D

• is beneficial even at <5%

• >10% weight loss is disease-modifying and has wide-ranging impact

•  has upstream benefits on health and quality of life
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