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Clinical Case - Pauline

Age: 53 years 
Weight: 112.2 kg Height: 171 cm BMI: 38.4 kg/m2 Waist: 106 cm
Occupation: Book-keeper 
Diagnosed with type 2 diabetes with HbA1c 6.8%

Hypertension
Dyslipidaemia
Depression
Painful knee osteoarthritis

Paracetamol 1000 mg bd
Perindopril 5 mg daily
Atorvastatin 20 mg daiily
Citalopram 20 mg daily
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What treatment should you recommend for Pauline?
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What are the current diabetes management guidelines?

https://www.racgp.org.au/getattachment/2938847a-968c-40bc-b147-df2d651ab508/Australian-type-2-diabetes-management-algorithm.pdf.aspx
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What are the current obesity management guidelines?

Obesity Research and Clinical Practice 2022: 16(5);353 - 363.
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Obesity is the leading risk factor for Type 2 diabetes

References: Field A et al. Arch Intern Med 2001; 161:1581-1586
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Obesity is the leading risk factor for Type 2 diabetes

In Australia in 2011
53% of diabetes burden 
was due to overweight 

and obesity

References: Australian Institute of Health and Welfare 2017. Australian Burden of Disease Study 
series no.11. Cat. no. BOD 12. BOD. Canberra: AIHW.
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Weight loss produces disproportionately greater loss 
of intra-abdominal and liver adipose tissue

Ryan, D.H. Diabetes Spectrum 2020 May; 33(2): 117-124
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*Upregulation of genes involved in cholesterol flux, downregulation of genes involved in lipid synthesis, extracellular matrix remodelling and oxidative stress. 

Adipose tissue biology*

Inflammatory markers
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Weight loss has dose-dependent and tissue-dependent 
biological effects
Effects of moderate and subsequent progressive weight loss
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A new weight-centric approach for diabetes

References: Lingvay I et al. DOI:https://doi.org/10.1016/S0140-6736(21)01919-X
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What is a Very Low Energy Diet (VLED)?
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What is a VLED, SERD and MRP?

– Definition Very Low Energy Diet (VLED)

– < 3.4 MJ (800 kCal) per day

– Definition Severely Energy Restricted Diet (SERD)

– A diet that provides less than 35% of total energy requirements

– Definition Meal Replacement Product (MRP)

– Product that replaces usual food intake
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What might this look like?

3x MRP daily and 2L water

3x MRP daily, 2L water, 1 teaspoon oil, 2 cups+ low carb vegetables

+/- additional protein
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Resources for health care practitioners
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What dietary interventions using VLEDs have been 
successful for diabetes remission?

Diabetes Remission Clinical Trial (DiRECT)

Diabetes Intervention Accentuating Diet and Enhancing Metabolism (Diadem)

DiRECT-Aus clinical trial NEW



The University of Sydney Page 19

Diabetes Remission Clinical Trial (DiRECT)

Design:  Open-label, cluster-randomised by GP practices

Typical T2D patients:  Duration  <6 years, age <65 years, HbA1c  <10% 

Co-primary outcomes:
– Numbers maintaining ≥15kg weight loss at 12 months

– Numbers with remission of diabetes at 12 months
(HbA1c <6.5%, off anti-diabetes drugs for >2 months)

Weight Management within routine Primary Care
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1. Total Diet Replacement
Nutritionally complete (vitamins & minerals)
830 kcal: 61%E carb, 13% fat, 26% protein

2. Stepped Food Reintroduction
Add a ~400kcal meal every 2-3 weeks 
Step-counters: gradually increase PA 

3. Weight Loss Maintenance
Food-based diet +/- meal replacements
50%E carbohydrate, 35% fat, 15% protein
Offer Relapse Management (regain >2kg)

Visits 2-4 weekly at  own primary care centres
Programme delivered by usual primary care staff

Lean et al, Br J General Practice (2013),  
Leslie et al, BMC Family Practice (2016) 

Maintain  PA  ~30mins/ day

STOP all diabetes meds
STOP all BP meds 

DiRECT Intervention:  Counterweight-Plus Protocol 
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Diabetes Remission Clinical Trial (DiRECT)

Lean ME et al. Lancet. 2018; 391:541–51. 

Achievement of at least 15 kg 
weight loss at 12 months

Achievement of remission of 
diabetes

Remission of diabetes, in relation 
to weight loss achieved at 12 

months (both groups combined).

≥10 kg loss: 
73% are in 
remission
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Diabetes Remission Clinical Trial (DiRECT) – 2 year outcomes

Remission of type 2 diabetes in relation to weight loss achieved (both randomised groups combined).

References: 1. Lean ME et al. Lancet. 2018; 391:541–51. 2. Lean ME et al.Lancet Diab Endocrinol. 2019 May; 7(5):344-
355
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Remission of Type 2 Diabetes Is Dependent upon        
β-Cell Recovery

Responders and non-responders were 
similar at baseline:

• Age
• Weight & adipose tissue volumes
• Sex
• Liver fat
• Plasma triglycerides

Non-responders:
• Higher baseline HbA1c
• Longer duration of T2D
• Lower fasting insulin
• lower plasma ALT

References: 1. Taylor R et al. Cell Metabolism 2018;18(4):547-556
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Diabetes Intervention Accentuating Diet and 
Enhancing Metabolism (Diadem-1)

Achievement of weight loss targets at 12 months Achievement of remission of diabetes

Taheri S et al. Lancet Diab Endocrinol. 2020; 8:477-489
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Intensive Lifestyle Intervention for Remission of 
Early Type 2 Diabetes in Primary Care in Australia: 
DiRECT-Aus
Samantha L. Hocking, Tania P. Markovic, Crystal M.Y. Lee, Tegan J. Picone, 
Kate E. Gudorf, and Stephen Colagiuri
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Study design

Total diet 
replacement

13 weeks

Food 
Reintroduction

8 weeks

Key inclusion criteria

• Age 20 – 65 years

• T2D diagnosed within the previous 6 years

• HbA1c ≥ 6.5% (48 mmol/mol) or between 
6.0 – 6.5% (42- 48 mmol/mol) if using 
glucose lowering medication

• BMI > 27 kg/m2 

• Key exclusion criteria

• Type 1 diabetes

• currently using insulin

• HbA1c ≥ 10% (86mmol/mol)

• had experienced weight loss ≥ 5kg within 
the last 6 months

• had significant cardiovascular, renal or 
psychiatric disease or substance misuse

Weight loss 
maintenance

31 weeks

A single-arm, open-label intervention study conducted in 25 primary care 
practices
All oral antidiabetic drugs were discontinued on commencement of the 
dietary intervention
Total diet replacement: Optifast (Nestlé Health Science)

3 meal replacement products/day*

≥2L low energy fluids
2 cups of low starch vegetables with one teaspoon of oil daily
* if BMI >40 kg/m2 4 meal replacement products /day

52 week intervention
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Primary outcome
– Remission of T2D* at 12 months. 

Secondary outcomes
– Weight change at 12 months
– T2D remission and weight change at 3, 6, and 9 months

*Type 2 Diabetes remission was defined as HbA1c < 6.5% (< 48 mmol/mol) and cessation of 
glucose-lowering medications for at least 2-months±7 days

Outcomes
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Primary Outcome – Diabetes Remission

Duration (months)
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Weight change over 52 weeks

* with last observation carried forward 

ITT population mean weight change at 
12 months was -8.1%

Completer population mean weight 
change at 12 months was -9.3%
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Diabetes remission according to weight loss
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What are the key elements for diabetes remission?

Weight reduction?
• ~15% of individuals that lost >15 kg did not achieve T2D remission

Duration of diabetes?
• Non-responders have a longer duration of diabetes

Age of individual?
• Non-responders are older than responders

Beta cell function?
• Non-responders have poorer beta cell function

Durability of diabetes remission from VLEDs remains unknown
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Let’s review Pauline’s progress
Pauline has been following VLED – using 3 meal replacements per day
• “everything is really good”
• Lost 6 kg weight over first 4 weeks
• Found shakes easy to use
• Enjoyed additional vegetables and salads

After 12 weeks
• Weight loss has slowed
• Lost 12 kg in weight
• Reintroduced 1 food-based meal per day
• Diabetes remission - HbA1c 6.3%

After 24 weeks
• Lost 16 kg in total
• Maintains diabetes remission – HbA1c 6.2%
• Remains on 1 meal replacement product per day at breakfast
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Type 2 diabetes is not a permanent disease

One in two individual with Type 2 diabetes can achieve remission with weight loss

The likelihood of diabetes remission is proportional to weight loss with remission achieved 
by ~85% of people who can reduce their weight by >15%.

Total diet replacements are easy to follow and well-tolerated

REMISSION SHOULD BE AN AIM OF DIABETES CARE AT THE TIME OF DIAGNOSIS

Conclusions
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Thanks for your attention


