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BACKGROUND AND OBJECTIVE:
Total Diet Replacement (TDR) programmes (diets based on 
formula food products only and providing up to 810kcal/d) have 
been shown to lead to about 10kg weight loss in one year (about 
10% baseline weight) when used in secondary care or specialist 
research settings. The DROPLET trial was designed to test 
whether a similar approach would be effective in primary care, 
using GP referral to a commercial provider. The intervention 
was delivered by referring patients to a commercial provider 
(Cambridge Weight Plan) for behavioural support, with GPs 
retaining responsibility for medical care and monitoring for 
patients with co-morbidities.

METHODS/STUDY DESIGN:
Primary Care doctors (GPs) were asked to search their databases 
for patients with a BMI over 30kg/m2. Patients were invited 
to take part - those who agreed and met entry criteria were 
randomised to either usual care, consisting of a behavioural 
weight management programme delivered by a practice nurse 
following the British Heart Foundation booklet ‘So you want to 
lose weight…for good’ (British Heart Foundation 2005), or a TDR 
weight loss and maintenance programme (Jebb SA et al 2017). 
The Cambridge Weight Plan TDR programme was provided by 
trained Cambridge Consultants who recommended replacing  
the entire usual food intake with formula soups, shakes and 
skimmed milk providing 810kcal/d including all micronutrient, 
essential fatty acid and protein requirements on a daily basis.  
The Consultants provided support on a one-to-one basis 
throughout the 8-week programme with a focus on goal setting, 
monitoring and feedback, problem-solving, encouragement 
and reassurance. From week 8-12 conventional food was 
re-introduced in a step-wise manner with behavioural support 
and preparation for weight maintenance. Thereafter weight 
maintenance was encouraged by re-enforcement of behavioural 
strategies and use of one formula meal replacement product 
each day (that had been shown in earlier trials to be a successful 
weight maintenance strategy). In the event of weight-regain 
participants were encouraged to return to the TDR programme 
for up to 4 weeks. All product was provided free up to 6 months, 
any requested use after 6 months was funded by the participant. 
The participants were followed for one year and standard health 
measures were recorded (see table opposite). 

RESULTS:
Two hundred and seventy-eight participants (average BMI 37.2 
kg/m2, 61% women) were enrolled, 72% of whom were available 
for measurement at one year when average weight loss in the 
TDR group was 10.7 kg and in the usual care group was 3.1kg 

(mean difference 7.2kg). Forty five percent of the TDR group 
had lost more than 10% of their baseline body weight at one 
year compared to only 15% in the usual care group. Markers of 
metabolic and cardiovascular risk improved more in the TDR 
group than in the usual care group (see table), most notably 
reductions in HbA1c, a measure of the risk of diabetes. Adverse 
events (AEs), classified as ‘moderate’ or as of greater severity, 
occurred in 1 in 8 participants but were equally common in both 
groups. The most common AEs (of all severity) that were reported 
by at least 2% of participants where there was a greater incidence 
in TDR than UC were constipation, fatigue, and headache. General 
practitioners successfully managed medication dosage changes 
throughout the study – see guidelines at – https://www.phc.
ox.ac.uk/research/diet-plans/tdr-medication-adjustment-guide

CONCLUSION:
GP referral to a commercial provider offering a weight loss and 
maintenance programme, based on Total Diet Replacement with 
individual behavioural support, led to an average weight loss of 10.7 
kg after 1 year (7.2kg more than usual weight-loss programmes 
offered in primary care). This was associated with significant 
reductions in CVD risk. A TDR programme is an acceptable, safe 
and effective treatment for obesity in primary care. 
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TOTAL DIET REPLACEMENT PROGRAMMES –  
RESOURCES FOR HEALTH PROFESSIONALS
Please see:  https://www.phc.ox.ac.uk/research/diet-plans/tdr-
resources-for-health-professionals
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Figure 2: Proportion of completers achieving >_5% and  >_10% weight loss
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Estimated weight change over 12 months in the intention to treat population

Total Diet Replacement Usual Care Treatment Difference Significance p

Body Weight kg -10.7 -3.1 -7.2 (-9.4, -4.9) <0.001

Fat Mass kg -10.4 -4.1 -5.8 (-7.9, -3.7) <0.001

Waist circumference cm -10.5 -5.5 -6 (-8.2, -3.7) <0.001

Diastolic blood pressure mmHg -4.2 0.3 -3.1 (-5.5, -0.7) 0.01

HbA1c mmol/mol -3.2 -1.0 -2.2 (-4.4, 0.0) 0.05

Fasting glucose mmol/L -0.5 0.1 -0.4 (-0.8, -0.1) 0.02

HOMA S % 28.8 -4.6 30.9 (16.4, 45.5) <0.001

Blood Triglyceride mmol/L -0.3 0.1 -0.4 (-0.6, -0.1) 0.002

QRISK2 % -0.9 0 -1 (-1.7, -0.3) 0.01

Changes in mean values from baseline to 12 months. Treatment difference is followed by confidence intervals.
A positive change in HOMA S % indicates an increase in insulin sensitivity See: https://www.dtu.ox.ac.uk/homacalculator/

Figure redrawn from Astbury N et al BMJ 2018; 362: k3760   doi: 10.1136/bmjk3760
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Average 10% weight loss in 4 out of 5 people  
with pre-diabetes1

10% WEIGHT LOSS IN  
PRE-DIABETES

Contact us today for further information:  
admin@cambridgeweightplan.co.uk

www.cambridgeweightplan.co.uk/healthcare-professionals

•  Cambridge Weight Plan is an evidence-based weight 
loss and maintenance programme with sustained 
health benefits

•  Flexible energy intake and flexible combinations of 
formula and regular food

•   Formula diets for primary and secondary care and 
community settings

•   Average 15% weight loss2 and 10% maintenance  
(1 year evidence) in obstructive sleep apnoea with  
sleep benefit3

•   In secondary heart disease prevention average  
10% weight loss4 and 7% weight maintenance5  
(1 year evidence with aerobic interval training) and 

 • Increased insulin sensitivity6

 • Less atherogenic blood lipids7

 • Small lean mass losses5

 • Improved cardiovascular fitness5

•  Predictable weight loss before bariatric surgery8

•  Average 10% weight loss9 and maintenance10  
 (4 year evidence) in osteoarthritis with maintained 
symptom benefit11 and improved vitamin D status and 
maintained bone health12

•   Weight loss and maintenance (1 year evidence)  
in psoriasis with maintained skin improvement13,14

•   Reduced ‘pro-inflammatory’ and ‘pro-insulin resistance’ 
protein panels with weight loss, and one year maintenance of 
both reduced weight15 and improved proteomics markers16

References
1.  Christensen P, Larsen TL, Westerterp-Plantenga M et al 2018 Men and women 

respond differently to rapid weight loss: Metabolic outcomes of a multi-centre 
intervention study after a low-energy diet in 2500 overweight, individuals with pre- 
diabetes (PREVIEW) Diabetes Obes. Metab. https://doi.org/10.1111/dom.13466

2.  Johansson K, Neovius M, Lagerros Y T et al. (2009) Effect of a very-low-energy 
diet on moderate and severe obstructive sleep apnoea in obese men: a randomised 
controlled trial. British Medical Journal, 339:b4609 doi 10.1136/bmj

3.  Johansson K, Hemmingsson E, Harlid R, et al. (2011) Longer term effects of very low 
energy diet on obstructive sleep apnoea in cohort derived from randomised controlled 
trial: prospective observational follow-up study. British Medical Journal: 342:d3017 doi: 
10.1136/bmj.d3017

4.  Pedersen LR, Olsen RH, Jürs A, et al. (2015) A randomised trial comparing weight loss 
with aerobic exercise in overweight individuals with coronary artery disease: The CUT-
IT trial. Eur J Prev Cardiol. 22(8): 1009-17. doi: 10.1177/2047487314545280. Epub 
2014 Jul 31.

5.  Jürs A, Pedersen LR, Olsen RH, et al (2015) One year follow-up from the CUT-IT trial: 
a randomized trial comparing a low energy diet with aerobic exercise in overweight 
individuals with coronary artery disease, Eur Heart J 36 (suppl_1): 849-1187. doi: 
https://doi.org/10.1093/eurheartj/ehv401

6.  Pedersen LR, Olsen RH, Jürs A, et al. (2015) A randomized trial comparing the 
effect of weight loss and exercise training on insulin sensitivity and glucose 
metabolism in coronary artery disease. Metabolism. 64(10): 1298-307. doi: 10.1016/j.
metabol.2015.07.007. Epub 2015 Jul 17.

7.  Pedersen LR, Olsen RH, Anholm C, et al. (2016) Weight loss is superior to exercise 
in improving the atherogenic lipid profile in a sedentary, overweight population with 
stable coronary artery disease: A randomized trial. Atherosclerosis. 246:221-8. doi: 
10.1016/j.atherosclerosis.2016.01.001. Epub 2016 Jan 13.

  8.  Nielsen LV, Nielsen MS, Schmidt JB, et al (2016) Efficacy of a liquid low-energy 
formula diet in achieving preoperative target weight loss before bariatric surgery. 
Journal of Nutritional Science (2016), vol. 5, e22, page 1 of 7 doi:10.1017/jns.2016.13

9.  Christensen P, Bliddal H, Riecke B F, et al (2011) Comparison of a low-energy diet 
and a very low-energy diet in sedentary obese individuals: a pragmatic randomised 
controlled trial. Clinical Obesity, 1, doi: 10.111/j.1758-8111.2011.00006.x

10. Christensen P, Henriksen M, Bartels EM, et al. 2017 Long-term weight loss 
maintenance in obese patients with knee osteoarthritis: a randomised trial.  Am J Clin 
Nutr, 2017 106 (3): 755–763, https://doi.org/10.3945/ajcn.117.158543

11. Christensen R, Henriksen M, Leeds AR, et al. (2015) Effect of Weight Maintenance on 
Symptoms of Knee Osteoarthritis in Obese Patients: A Twelve-Month Randomized 
Controlled Trial. Arthritis Care & Research, 67 (5) 640–650. doi 10.1002/acr.22504

12. Christensen P, Frederiksen R, Bliddal H et al. (2013) Comparison of three different 
weight maintenance programs on cardiovascular risk, bone, and vitamins in sedentary 
older adults. Obesity doi: 10.1002/oby.20413

13. Jensen P, Zachariae C, Christensen R et al. (2013) Effect of Weight Loss on the 
Severity of Psoriasis: a Randomized Clinical Study. Journal of the American Medical 
Association Dermatol. doi:10.1001/jamadermatol.2013.722

14. Jensen P, Christensen R, Zachariae C et al. (2016) Long-term effects of weight 
reduction on the severity of psoriasis in a cohort derived from a randomized trial: a 
prospective observational follow-up study. Am J Clin Nutr 104:259–65. doi: 10.3945/
ajcn.115.125849.

15. Iepsen EW, Lundgren J, Dirksen C et al. (2015) Treatment with a GLP-1 receptor 
agonist diminishes the decrease in free plasma leptin during maintenance of weight 
loss. International Journal of Obesity 39, 834–841; doi: 10.1038/ijo.2014.177

16. Geyer PE, Wewer Albrechtsen NJ, Tyanova S et al. (2016) Proteomics reveals the 
effects of sustained weight loss on the human plasma proteome. Mol Syst Biol. 12: 
901 doi: 10.15252/msb.20167357.

SEPTEMBER 2018 V1

http://www.cambridgeweightplan.co.uk/healthcare-professionals
https://onlinelibrary.wiley.com/doi/epdf/10.1111/dom.13466
https://onlinelibrary.wiley.com/doi/epdf/10.1111/dom.13466
https://onlinelibrary.wiley.com/doi/epdf/10.1111/dom.13466
https://onlinelibrary.wiley.com/doi/epdf/10.1111/dom.13466
https://www.bmj.com/content/bmj/339/bmj.b4609.full.pdf
https://www.bmj.com/content/bmj/339/bmj.b4609.full.pdf
https://www.bmj.com/content/bmj/339/bmj.b4609.full.pdf
https://www.bmj.com/content/bmj/342/bmj.d3017.full.pdf
https://www.bmj.com/content/bmj/342/bmj.d3017.full.pdf
https://www.bmj.com/content/bmj/342/bmj.d3017.full.pdf
https://www.bmj.com/content/bmj/342/bmj.d3017.full.pdf
http://journals.sagepub.com/doi/abs/10.1177/2047487314545280?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://journals.sagepub.com/doi/abs/10.1177/2047487314545280?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://journals.sagepub.com/doi/abs/10.1177/2047487314545280?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://journals.sagepub.com/doi/abs/10.1177/2047487314545280?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
https://academic.oup.com/eurheartj/article/36/suppl_1/849/434480
https://academic.oup.com/eurheartj/article/36/suppl_1/849/434480
https://academic.oup.com/eurheartj/article/36/suppl_1/849/434480
https://academic.oup.com/eurheartj/article/36/suppl_1/849/434480
https://www.metabolismjournal.com/article/S0026-0495(15)00187-0/pdf
https://www.metabolismjournal.com/article/S0026-0495(15)00187-0/pdf
https://www.metabolismjournal.com/article/S0026-0495(15)00187-0/pdf
https://www.metabolismjournal.com/article/S0026-0495(15)00187-0/pdf
https://www.atherosclerosis-journal.com/article/S0021-9150(16)30001-6/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(16)30001-6/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(16)30001-6/fulltext
https://www.atherosclerosis-journal.com/article/S0021-9150(16)30001-6/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4891557/pdf/S2048679016000136a.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4891557/pdf/S2048679016000136a.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4891557/pdf/S2048679016000136a.pdf
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1758-8111.2011.00006.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1758-8111.2011.00006.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1758-8111.2011.00006.x
https://academic.oup.com/ajcn/article/106/3/755/4822390
https://academic.oup.com/ajcn/article/106/3/755/4822390
https://academic.oup.com/ajcn/article/106/3/755/4822390
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657487/pdf/acr0067-0640.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657487/pdf/acr0067-0640.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657487/pdf/acr0067-0640.pdf
https://onlinelibrary.wiley.com/doi/epdf/10.1002/oby.20413
https://onlinelibrary.wiley.com/doi/epdf/10.1002/oby.20413
https://onlinelibrary.wiley.com/doi/epdf/10.1002/oby.20413
https://jamanetwork.com/journals/jamadermatology/fullarticle/1690928
https://jamanetwork.com/journals/jamadermatology/fullarticle/1690928
https://jamanetwork.com/journals/jamadermatology/fullarticle/1690928
https://academic.oup.com/ajcn/article/104/2/259/4564541
https://academic.oup.com/ajcn/article/104/2/259/4564541
https://academic.oup.com/ajcn/article/104/2/259/4564541
https://academic.oup.com/ajcn/article/104/2/259/4564541
http://www.nature.com/articles/ijo2014177.pdf
http://www.nature.com/articles/ijo2014177.pdf
http://www.nature.com/articles/ijo2014177.pdf
http://msb.embopress.org/content/msb/12/12/901.full.pdf
http://msb.embopress.org/content/msb/12/12/901.full.pdf
http://msb.embopress.org/content/msb/12/12/901.full.pdf

