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Departmental research funds, support
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Novo Nordisk, Lilly, and Cambridge
Weight Plan. Medical consultancy fees
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£10 in Eat Balanced.

A Photograph if you must!
All slides are posted on:
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Life-expectancy istill reduced byl 2DM
despiteguidelines &drugs to lowelglucose/HbAlc, LDL & BP

Estimated future years of life lost due to diabetes by sex, age and cause
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488 drugs (70 generic compounds) are licenced for T2DM

excluding insulins, plus >25 seeking licences, and more in development
(McCombie et al BMJ 201 7: data from Medltrak, April 2017)

Estimated future years of life lost due to diabetes by sex, age and cause
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Welight gain/ obesity is the mauiriver of T2DM

Adjusted RR

(BMI <22 = referent)
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Colditz GA et al. Ann Int Med, 1995
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Guidelines recommend Bariatric surgery

But 15% (=15 kg)eight lossachieves most T2DM remissions
Gastricband  vs Usual diet

Conventional group

A Achieved remissior
of type 2 diabetes @

A Did not achieve remission
of type 2 diabetes

Surgical group

O Achieved remission @
of type 2 diabetes

® Did not achieve remission
of type 2 diabetes
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83% remissions
with >15kgloss

Surgical Conventional
Group Group

2 year RCT Dixon et al (2008) JAMA
Umvemty Newcastle D{ABETES UK
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15kg weight losen 450kcal/d diet

Normalised betecell functionand pancreas fat
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15kg intentional loss might
normaliselife expectancy with T2DM

Life expectancy
(mean age 64

at diagnosis) 95% CI
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BEST LONG TERM RESULT&ARBVOST RAPID WEIGHT LOSS

VLCD reliablgichievesl5kg weight loss

Exercise alone
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To maintain weight loss, behaviours must
counteract bothenvironment andohysiology

Obesogenic Environment Biological &Physiological Adaptation
Physical environment Satiety signals fall with weight loss
Food environment (Leptin, PYY, CCK, amylin, insuf@i,RP1)

Educational environment

Cultural environment Orexigenicsignals- rise with weight loss

Social environment (eg. Ghrelin)
SosEl M Ny (o ssel e Metabolic Ratefalls with energy restriction
Obesogenic medications & with weight loss

aral University Newcastle DIiABETES UK
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Copenhagen Weight Loss in Knee Osteoarthritis trial
more liberal TDR equally effective

Walues are Wlean + SE

D = structured food/formula__4e
maintenance programme
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Nosig. difference in weight loss

(Bliddal et al, secondary care, dietitian managed) U111ver¢,1ty Newcaste DIABETES UK
et Pemisfon Gl ! of Glasgow EUmvermty CARE. CONNECT. CAMPAIGN.



CounterweightPlus feasibilityilot (n=91, BMI47)

(820kcalTotal Diet Replacement, Food Reintroduction and Maintenance)

Maintainingwe i ght | oa& %2 montisk g
A 33% of all 91 patients
A 44% of patients with a known 12-month weight
A 57% of those who lost >15kg on LELD

Highly cost-effective:
A 4times more lose >15kg as with bariatric surgery
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National NHS Guideline

Scottish Intercollegiate Guidelines Network
115, Management of Obesit{2010)

Weightloss interventions should be targeted to improving

these comorbidities; in many individuasyreater than 15

20kg weight loséwill always be over @) will be required to
200FAY | adzadl AYSR AYLINROSYSY
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DIRECTrial design:
WeightManagement within routine Primary Care

Design Openlabel clusterrandomised byGPpractices
Typical T2D patientsDuration <6 years, age <65, HbAlc <10%

Coprimary outcomes:
i bdzZYOSNARA YIAYUOUGFAYAY3 xmpl3 6SA
I Numbers withremission of diabetes at 12 months
(HbAlc <6.5%, off antiiabetes drugs for >2 months)

Poweredto detect/exclude >22% remissions at 12m (n280)

—— University Newcastle D{iABETES UK
. of Glasgow University —caRe. coNNECT. cAMPAIGN.,



DIRECTIntervention: CounterweighPlus Protocol

1. TotalDiet Replacement
Nutritionally complete (vitamins & minerals)

830kcal: 61%learb,13% fat, 26% protein STORill diabetes meds
STORll BP meds

Maintain PA~30mins/ day

2. Steppedrood Reintroduction
Adda ~400kcal meal every2weeks
Stepcounters gradually increase PA Protocol for prescription

3. WeightLoss Maintenance based on Guideline

Foodbaseddiet +/- meal replacements
50%Ecarbohydrate, 35% fat, 15@#otein
Offer Relaps#&anagement (regain >2kg)

Visits 24 weekly at own primary care centres
Programme delivered by usual primary care staff

Lean et al, BiGEneral Practi{2013), = Universit N T
Leslieet al, BMC Family Pra¢f04.6) of&ﬁ%rg%wy EU%%?&? Enié\g&lﬁ:?ugg
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Results: participant retention

306 indrviduals consented and enrolled

|
+ +

157 individuals assigned to the intervention group 149 indrviduals assigned to the control group
86in Scotland 125 in Scotland
71in Tyneside 124in Tyneside

Drop-outs:
7 randomised in error (already 12 month
n remission at baseline) 0 UtCO me data
150 -:-:-n-m:rz;-:l intervention COI |eCted Wlth I na
100 daywindow
L withdrew consent for data use from routine GP
clinicrecords

3

32 withdrew from intervention .
L l

149 included in ITT anakysis 143 incleded in ITT anakysis

f Glasgow University —care. CONNECT. CAMPAIGN.
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Baseline data:

BMI (kg/m?)

Totalnumber 298

Men/ women 5%/ 41%
Age(years) 54(SD 7)
Weight(kg) men 106(SD 16)

women91 (SD 13)
35(SD 4)

analysed participants

Durationof T2DM(<6y) 3.1(SDL1.7)
HbAlc(mmol/mol) 59 (SD1X(7.5%)
Diet alone 24%
| drug 48%
2+ drugs 28%
BloodPressure 135/85
Smokingcurrent) 12%
Former 38%
Never 50%

Diabetes Remission Clinical Trial

Intervention and Control groups
well balanced for all criteria

40% from practices with highest deprivation /ey weybewcste DIABETES UK




Diabetes Remission Clinical Trial

Baseline medical backgrounds

A Diabetic Retinopathy

A Hypertension (BP>130/80)
1 antihypertensive drug
2+ antihypertensive drugs

A Antidepressant drugs

A Total prescribed drugs  none
1-2
3-5

10+

35 (12%)
169 (57%)
69 (23%)
94 (32%)

68 (23%)

6 (2%)
47 (16%)
116 (39%)
89 (30%)
40 (13%)

University ENewcastle DIABETES UK
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Results weight changes over 12 months

—s— Phase completed
--o-- Phase not completed
- Control group

12 months

2 Waight-l¢ intenance
phase {12-20weeks) asa (1B weeks phase (up to 52 wesks)

Figure 2: Change in weight of participants who remained in the trial and those who dropped out during each
phase of the intervention
Error bars represent 95% Cls.

University Newcastle DIABETES UK
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Diabetes Remission Clinical Trial

ITT 12-month PrimaryOutcome Results

1t Co-PrimaryOutcomeY weigbt losis 3
Intervention 36/149 (24%) p<0.0001
Control 0/149

2"d CoPrimaryOutcome Remission of diabetes

Intervention 68/149 (466) p <0.0001
Control 6/149 (4%)

* HbA1lc 48 mmol/mol (<6.5%)
off all antrdiabetes medication for at least 2 months

Umverﬂt ENewcastle DiABETES UK

o f Glasgow University caRe.CONNECT. cam



Remissions by 12m weight loss: entire study populatio
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QOdds Ratio (per kg weight loss): 1.32
(95% CI: 1.23, 1.41)
p=0.0001

57.1%

X10 kg loss:
73% are in
6.7% remission

0-5 kg 5-10 kg 10-15 kg
Weight loss at 12 months

Unn ersity Newcastle DJABETES UK

o,f Glasgow @Um\ /ersity  CARE.CONNECT. CAMPAIGN.



ITT secondary outcomes: mean changes at 12m

Intervention Control P

Weight (kg) -10 -1 <0.0001
HbAlc inmol/ mol) -10 +1 <0.0001
% on antidiabetes meds 22% 82% 0.0032
Systolic BP (mm HQ) -1.3 -1.7 ns

%on antihypertensive meds 32% 61% <0.0001
Serum Triglyceridegmmol/l) -0.3 +0.1 <0.0001
Quality of Life (EQ5) +7.2 -2.9 0.0012

—— University Newcastle D{iABETES UK
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Liver and pancreas in Responders (Remissions), e
Nonresponders and Controls
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Diabetes Remission Clinical Trial

Taylor R, Lean M et al. unpublished (IDF 2017)

=®= Responders
&= Non-Responders

-k- Controls

First phase insulin response

(nmol min' m?)

0.25+
0.201
0.151
0.101
0.05+
0.00-
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Diabetes Remission Clinical Trial

DIRECTConclusionand Actions

A T2DMresults from excess body fatage.But not necessarilypermanent
A Almosthalf can achieveemission (73% with >10kg 10ss
A Main predictors of remission

A More weightloss, Greater age, Lower HbAlc, More #iifs

A Warnings? More antidiabetes meds, possibly antidepressants

A Remissiorshould be a primary aim of diabetegare
A Record, recode and reward (patients and clinics) for remissions

A Ethics Offeroptimal non-surgical weight management first,
before prescribing ¢r trialling) additional treatments foil 2D

University Newcastle DIABETES UK
of Glasgow University —GaRE.CONNECT. CAMPAIGN.



Removes personal & social stigmata: diseased, ‘diabetic’
Provides a target and reward for the sustained hard work
to achieve and maintain substantial weight loss

Avoids high costs, of healthcare insurance, life assurance,
mortgages, travel insurance etc.

Removes some occupational restrictions.

Identifies a valuable indicator of success in healthcare,
through national disease register monitoring

Allows better analysis of long-term morbidity and
mortality risks.

Improves resource requirement forecasting

McCombie et al BMJ 2017 Umvemty ENewcastle DIiABETES UK

University caARE. CONNECT. CAMPAIGN.
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Diabetes Remission Clinical Trial

Priorities of people currently livingith T2DM

The Lancet: Finer 2017 (Diabeteg Uned.ind Alliance Prioritgetting Partnership)

ify people at high risk of type 2 diabetes and help to prevent
the condition from developini
What is the
are and where

eople with type 2 diabetes, whoever they
nanage their condition, and how should

How can people with abete u e cha :,s
to help them to manage th

and what stops them from workir
Why does type 2

worse over time, what is the most

and how can this be best measured?

gside t
What causes nerve damage in people with typ
most, how can we increase awareness of it,
and treate
r social support be best used to help p
and how should this be

1. Can type 2 diabetes be
cured or reversed?

Umvernty
o f Glasgow

ANALYSIS

v
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Draft Business Model Cost withinDIRECT
200 referrals (dto-1) Referring practices £1100 per patient enterec
80 remissions £2500 per remissior
120 improved Current cost
to NHS of a
T2D patient
= £2500 p.a

Practice 1

Cost = £170|oa . Remission

Clinic

Practice 5 ) Practice 2
Remission Diabetes Remission

Clinic Rem|ss|on Clinic
{ SNBA O
= dietitian

Practice 3

Remission
Clinic

Practice 4
Remission
Clinic )
Xin et al,
Lancet DE,

2018

,~. Umvemty Newcastle DJ{ABETES UK
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Changing how we manage diabetes since Dec 2017:

la 2F { SLIWNISYOSNI H~n
England

A First CCG (N. Tyneside) has
commissioned HIRECDiabetes

A ADA/EASD Joint statement has
promoted Remission of T2DM as a
management target, and described

Remission Service for 270 patients the DIRECThtervention

Scotland A New T2DM Remission trials planned

A 5-13 Health Board already using in US, India, Nepal, Oman, New
Counterweight Plus Zealand, Europe

A New £42m allocated for sustainable A Interest in trial in Lebanon, Abu
intensive weight management for S5KFOAS {I dzRAXX®D
T2DM

Umvemty Newcastle DJ{ABETES UK
oot P G of Glasgow University caRe. CONNECT. CAMPAIGN.



¢tKS Wbh2 52dz U a

830 kcal/day the cheap, culturally resonant, way

r{1 cup).

Preparation: add ythi i g vable dish, and heat for 2

NB. bread should
Preparation

ad she
Preparation

1 portion fruit

https://www.directclinicaltrial.org.uk/
Documents/The%20Lean%20Team%20
N0%20Doubt%20Diet%20plan.pdf

ron: 10mg. ' T University Newcastle DJABETES UK

of Glasgow University —caRe. CONNECT. CAMPAIGN.
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Preserving metabolic health:
Improving weightloss maintenance and diabetes remissions

A Plate ModelArmstrong & Lean 1992) Physical activity

Meal replacements
LYGSNNXYAGGSY D
Lower carbohydrate diet?
Higher carbohydrate diet?
Low carbon emission diet
Personal trainer
Community support

o Po Do Do Do To Io I»

University Newcastle D{ABETES UK
A TR of Glasgow University caRE.CONNECT. CAMPAIGN.



Health by stealth: the Eat Balanced Pizza

— University Newcaste DiABETES UK
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