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HOW DID WE DEFINE OBESITY?

1913 —Life Insurance data showed that body
weight adjusted for height (Wt/Ht) was an
independent determinant of life expectancy

1959 - Life Insurance Companies published
population based tables of Wt/Ht. If >20%
above ideal then they were overweight.
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HOW DO WE DEFINE OBESITY? PHYSICAL STATUS:

THE USE AND INTERPRETATION OF
ANTHROPOMETRY

1972 — Mathematical modelling of adiposity
suggesting BMI=Wt/Ht? WHO Boet Comie

o Keys commented: “not fully satisfactory, but at
least as good as other indicators of relative

obesity”.
1995 — WHO Expert Committee produces first Classification BMI (kg/m’) Risk of co-morbidities
international technical report on how obesity Underweight <185 Lﬁ < of other clinical
i i ut risk of other clinica
should be categorised. (updated in 1997) Lmblemsmaasgd}
MNormal range 18.5-24 .9 Average
Overweight =25
Pre-obese 25-299 Increased
QObese class | 30.0-34 9 Moderate
Obese class |l 35.0-39.9 Severe
Obese class Il >40.0 Very severe




Share of adults that are obese, 1976

Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in
kilograms) divided by their height (in meters) squared.

No data 0% 10% 20% 30% 40% 50% 60% 70%
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Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY




Share of adults that are obese, 1976 Share of adults that are obese, 1986

Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in
kilograms) divided by their height (in meters) squared. kilograms) divided by their height (in meters) squared.

No data 0% 10% 20% 30% 40% 50% 60% 70% No data 0% 10% 20% 30% 40% 50% 60% 70%
,,,,,,,,, | f I | 77777 | [ ——— |

Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY




Share of adults that are obese, 1976 Share of adults that are obese, 1996

Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in
kilograms) divided by their height (in meters) squared. kilograms) divided by their height (in meters) squared.

No data 0% 10% 20% 30% 40% 50% 60% 70% No data 0% 10% 20% 30% 40% 50% 60% 70%
,,,,,,,,, | f I | 77777 | [ ——— |

Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY




Share of adults that are obese, 1976 Share of adults that are obese, 2006

Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in
kilograms) divided by their height (in meters) squared. kilograms) divided by their height (in meters) squared.
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Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY




Share of adults that are obese, 1976 Share of adults that are obese, 2016

Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in Obesity is defined as having a body-mass index (BMI) equal to, or greater than, 30. BMI is a person's weight (in
kilograms) divided by their height (in meters) squared. kilograms) divided by their height (in meters) squared.
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Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY Source: WHO, Global Health Observatory (2022) OurWorldInData.org/obesity « CC BY




PUBLIC HEALTH

UK -BMI 230 UK - BMI 240

ﬁlic Heatn 17€Nd in Obesity prevalence among adults o Trend in prevalence of adults BMI = 40kg/m?
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Map of excess weight

Adults aged 16 or over. England, January 2012 to January 2013

Top three (fattest), by % excess weight

Copeland (Cumbria)
75.9%

Adults who are over-
weight or obese - with a
body mass index (BMI)
of 25 or over

Doncaster (south Yorkshire) .. North-east

£ 68%

North-west

i of adults are
. am;‘r :ﬂ:ﬂ:ﬁmr overweight
\> 65.4%

East Lindsey (Lincolnshire)

Bottom three (thinnest)
Kensington & Chelsea

Tower Hamlets

Richmond upon Thames

East Midlands

65.7%

West Midlands East of England

651%

SOURCE: PUBLIC HEALTH ENGLAND




Psychosocial

* Depression

= Low self-esteam
= Risk of suicide

» Discrimination

= Social isolation

Endocrine/Metabolic

» Type 2 diabetes mellitus

* Metabolic syndrome

* Polycystic ovary syndrome

Cardiovascular

« Hyperlipidemia

+ Sudden cardiac death

* Right-sided heart failure
* Left ventricular hypertrophy
= Coronary artery disease
* Deep venous thrombosis
= Atrial fibrillation

* Hypertension

» Cardiomyopathy

* Venous stasis

= Varicose veins

IO (ORESITY VS [ ()I\_ITROI_)

Respiratory

= Obesity hypoventilation
syndrome

* Sleep apnea

* Asthma

= Pulmonary hypertension

*» Exercise intolerance

Gastrointestinal

= Monalcoholic steatohepatitis
(NASH)

* Gallstones

* Gastroesophageal reflux disease
(GERD)

Reproductive (Women)
» Menstrual irregularities
« Infertility

= Gestational diabetes

Genitourinary

* Kidney cancer

+ Chronic kidney disease
+ Stress incontinence

Reproductive (Men)
* Hypogonadism
* Gynecomastia
» Sexual dysfunction

Musculoskeletal

= Osteoarthritis

* Impaired mobility and
flexibility

= Gout

= Lumbar disk disease

= Chronic low back pain

Cancer

» Esophagus, pancreas, thyroid,
colorectal, and gallbladder
cancer (both genders)

* Endometrial, breast, and ovarian
cancer (women)




Obesity increases deaths

THE LAMCET

THE LANCET

Volume 388, Issue 10046, 20-26 August 2016, Pages 776-786

Articles

Body-mass index and all-cause mortality:
individual-participant-data meta-analysis of 239
prospective studies in four continents

The Global BMI Mortality CollaborationT

Hazard ratio

804 Studies Participants Deaths HR per5kg/m’
Men 157 913174 115328 1.51(1-46-1.56)
Women 141 2743371 264657 130(1-26-1-33)
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Figure 3: Association of body-mass index with all-cause mortality, by sex




Coronary heart disease (39 studies, 150296 participants, 5460 cases)
3.0~ —8— Adjusted for age, sex, and smoking status -
- Adjusted for age, sex, smoking status, and

2.5 baseline values of intermediate risk factors*
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Bjérek et al. BMC Cardiovascular Disorders (2015) 15:19
DOI 10.1186/512872-015-0008-2
* BMC

Cardiovascular Disorders Risk of New-Onset Atrial Fibrillation in Relation to
Body Mass Index
Body weight in midlife and long-term risk of Sascha Dublin, MD, PhD; Benjamin French, MS; Nicole L. Glazer, MPH; Kerri L. Wiggins, MS, RD; Thamas Lumley,
deve|oping heart failure-a 35_year fO”OW-Up of PhD; Bruce M. Psaty, MD, PhD; Micholas L. Smith, PhD; Susan R. Heckbert, MD, PhD
the primary prevention study in Gothenburg, o & - -
Sweden Heart failure Atrial tibrillation
Lena Bjorek, Masu (=T
— BMI=22.50(19.1%)
— BMI22.50-24.99 (22.4%)
— BMI25.00-27 49 (23.9%)
o BMI 27.50-29.99 (27.3%) _ . o .
3 o BMI >=30 (29.1%) Table 3. Risk of New-Onset Atrial Fibrillation According to BMI*
[}
% CGases, No. Gontrols, No.
s o _ BMI Measure (n = 425) (n=707) OR (95% Cl) P Value
® Categorical .002 For trend
E Normal (18.5-24.9) 100 147 1.00
6 - Overweight (25.0-29.9) 138 252 0.97 (0.68-1.38)
o Obese class 1 (30.0-34.9) 99 17 1.18(0.80-1.73)
Obese class 2 (35.0-30.9) 44 82 1.34(0.82-2.18)
Obese class 3 (=40.0) _ 44 55 - 2.31(1.36-3.91)
. Per-unit incremental 425 707 1.03 (1.01-1.05) .001
S
T | T T T | T T
0 5 10 15 20 25 30 35 Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); I, confidence interval; OR, odds ratio.
Time in years *Models are adjusted for sex, treated hypertension, and age (cubic spline). Adjustment for additional potential confounding factors did not alter risk estimates

substantially.

Figure 1 Cumulative incidence and long-term risk of developing
heart failure by BMI group.
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Diabetes
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D|a betes RlSk bv BM' Prevalence of pregestational diabetes mellitus in pregnancy by year and diabetes type.
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11+ & Type 2 diabetes

Sonia J Coton et al. BMJ Open 2016;6:e009494




Diabetes

Diabetes Prevalence per Age Group
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People living with diabetes in the UK
2001 ~ 2.0 million
i 2011 ~ 2.5 million
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- | 2031 — estimated ~5.5million
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Obesttty increases NAFLD / NASH
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Fig. 2. Trends of annual primary liver transplants performed for different

indications in the ELTR region.

Qutcomes of liver transplantation for non-alcoholic steatohepatiti
A European Liver Transplant Registry study

Journal of Hepatology 2019 vol. 71 | 313-322
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il = Cancer OBESITY

ipls CANCER
o RESEARCH

Guess what is Guess what is

. % ..o‘ i U K the biggest the biggest
e Y ..P preventable preventable
cause of cause of
cancer after cancer after

At current rates, there will be 11 million smoking.

g smoking.
more obese adults by 2030 ey

i

7 million cases 6.5 million cases

of diabetes of heart disease additional cases is a cause Of cancer

and stroke of cancer
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Cancer
b
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13 cancers are associated with overwelght and obesity

Meningioma | I
fcancer in the tissue W Thurnid 1.8
covering brain and B B I |
spinal cord)

Breast | | _ ‘ Adenoid Esopahagus
Adenocarcinoma (post- x 1.6- ¥ Cardia Stomach
of the esophagus menopausal o0 (RJOIC;n
v | g s
Multiple myeloma Liver O 1.4 @ Pancreas
(cancer of blood cells) _'% = Postmenopausal Breast
Cervix
Gallbladder L @ Endometrium
Kidneys & 1.2 @ Ovary
Upper Kidney
stomach # Brain

Panicress B Non-Hodgkin's lymphoma

”7 "",v Ovari 9 \_ Colon and . ' - ! Y 4] tﬂéﬂﬁ%l%?yemma
wanes I - 15 20 25 30 35 0 45
'II///I/I)" _ BMI, Kg/m?

Uterus

pu

CENTERS FOR DISEASE"
CONTROL AND PREVENTION
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Inflammation levels: = -
! VERY HIGH
Systemic
; Inflammation levels:
Systemic HIGH
Inflammation levels:
Low

Mechanical
Mechanical Stress:
< Mechanical Stress: HIGH VERY HIGH
Stress: LOW
1 1 Muscle strength 1 Muscle
strength
| Muscle
* strength
HEALTHY WEIGHT OBESE MORBIDLY OBESE
Ground reaction force: LOW ﬁ

Ground reaction force: HIGH

Ground reaction force: VERY HIGH




Sleep apnea in adult males varies by BMI and age

all Sleep apnea Moderate to Severe OSA

e B S

Reductiun in lung po‘rnpliance* .
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In'crease in aima reslstance “-\
fReducﬁ’on in resplh'htoqy muscla{strength \

/ Hetemgelrreity of ventilation dist }autlon |
f;' ln.c ease inp Imo ary dlffuq \

[ - Hypercapmc resplratoqrfailure I
Body mass index, BMI: m<25 ®25-23 m30-39 =40+ | [

A I'll
& ~l




PUBLIC HEALTH

Statistics on Obesity, Physical
Activity and Diet, England, 2020

Hospital admission with a primary or secondary

. . . Official statistics, National statisti
d|agn05|5 Of 0be5|ty ICla atistics, Nationa atstcs
igita

Publication Date: 5 May 2020
Geographic Coverage: England
Geographical Granularity: Country, Clinical Commissioning Groups, Local Authorities

1,000,000 Date Range: 01 Apr 2018 to 31 Dec 2019
800,000
600,000
Reason
400,000 I
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1,200,000

200,000 I I I I 1st Maternal
0
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> 3rd Cardiac



U™

2022;10: 25363

Body-mass index and risk of obesity-related complex
multimorbidity: an observational multicohort study

Mika Kivimiiki, Timo Strandberg, Joana Pentti, Solja T Nyberg, Philipp Frank, Markus fokelo, Jenni Ervasti, Sakari B Suominen, Jussi Vahte...,
Pyry N Sipildi, joniVf Lindbohm, Jane E Ferrie

Gout

Diabetes

Sleep disorders
Heart failure
Geststional diabetes
Osteoarthritis

Renal failure

Skin infection
Asthma

Liver disease

DVT

Hypertension

Back pain

Ischaemic Heart Disease
Infection

Stroke

biobank

Enabling scientific discoveries that improve human health

HR
5.27
4.53

4.1
3.24
3.01
2.56
2.32
231
2.23
2.22
2.07
1.98
1.83
1.75
1.37
1.27

Second disease (simple multimorbidity) in UK Biobank cohort

— Healthy weight
—— Obesity

HR 2.70 (95% CI 2-60-2-80); p<0.0001*

Fourth disease (complex multimorbidity) in UK Biobank cohort

1

HR 4-61 (95% Cl 3-94-5-39); p<0-0001*

40 45 50 5% 60 65 70 75 30
Age (years)
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DAMAGING THE PLANET DAMAGES HUMAN HEALTH

january. 2010 worw thelancet.com

Food in the Anthropocene: the EAT-Lancet
Commission on healthy diets from
sustainable food systems

¢ By 2050 aver
i unchecked climase change d ing Logether wilh increasing
TPACTS Coukd CAUSE an exta acidity and other emvironmental 40%
ies
250,000 g PRl
inder nutrition due to the . illi
’ E :nmnmerlseﬂa:(im beliving in areas under severe million hectares
o water stress of agricultural land
deaths per year Y tlimate change and other . per annum

between 2030 and 2050° environmental changes -

#planetaryhealth - THE LANCET



Check the label on Eatwell G uide

packaged foods Use the Eatwell Guide to help you get a balance of healthier and more sustainable food.
Ench asving {150gH corrbain It shows how much of what you eat overall should come from each food group.

Whole grains

The Planetary
Health Plate

of an adult’s reference intake
Typical values fas sokd) per 1005 637k 167kaal

Starchy _Choose foods lower \&5’, ! ] : ] taa rd Satfeh
Vegetables in fat, salt and sugars . 3 5 b a F -

all count.
Dairy ij

Animal
protein

Limit fruit juice

7
£
3

F

Fruits and vegetables
Non-starchy vegetables

Plant
protein

ol Unsaturated .
Added sugars plant oils 5 *ﬂof%mgia;;? amp‘gmm =
%ﬁc’%z One of which is o?w_ Eat less

Choose unsaturated oils
and use in small amounts

Eat less often and
in small amounts

Per day imcal *250&03] =ALL FOOD + ALL DRINKS

‘Soura: Pubiic Halth England in association wilh ha Wish Govemmand, Faod Standass Scotiand and e Food Standards Agency in Northam kesland © Crown copyright 2016




John Candy — Ml aged 43yrs

James Gandolfini — Ml aged 45yrs
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N I c E National Institute for
Health and Care Excellence

Obesity: identification, assessment
and management of overweight and
obesity in children, young people
and adults

Issued: November 2014

NICE clinical guideline 183
guidance . nice.org.uk/cg189

@ NICE 2022. All rights reserved. Subject to Notice of rights (https://www.nice.org.uk/terms-and-
conditions#notice-of-rights). Last updated 8 September 2022
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Cardiovascular Disease Risk
Men <102an(40in); Men >102an(40in);
Wormen <88am(35in) Women >88anm(35in) Conorbidties
185-24.9
25-299 | ncreased High High
30-34.9 High Very Hich Very Hich
35-39.9 Veay High VeyHich Extremely High
>40 Extremdy Hich Extrendy High Extreely High

1.10.7 Inaddition to the criteria listed in 1.10.1, bariatric surgery is the option of choice (instead of lifestyle
interventions or drug treatment) for adults with a BMI of more than 50 kg/m? when other interventions
have not been effective. [2006, amended 2014]
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Current Obesity Reports (2020) 9:530-543
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Groups

- -

issioning

| Commi

inica

Cl

Local Authorities

Accessed via
Tier 3 specialist
centres in line with
NHS England policy

Referral to Tier 3
following suboptimal
weight loss
maintenance with
Tiers 1&2 via GP/
Primary Care

Primary care to advise
and support lifestyle
management:

Tier 2
Lifestyle

management

Tier 1
Universal
services

Low-energy liquid diets,

! bariatric surgery andfor
i referral for endocrine

AOM:s, assessment for E n g I a n d

investigation

Primary care
with community

internventions Local

(including referral

to commercial weight Government

loss programmees)

Primary care 1

and community
advice to identify and
reinforce healthy
: eating and physical

Association

Public Health
England




o| @p " oy
W e[
TECHNOLOSY ST /

+ | i3 HEALTHCARE P¥m™s:

HISTORY OF LIFESTYLE INTERVENTION?

1820 — Lord Byron's Vinegar and Water Diet m YOUR SMPLE BUIDE T0
1925 — Lucky Strike — Diet on cigarettes
1963 — Weight watchers founded

1977 — Slimfast founded

1991 — Very low calorie diet in diabetes
1994 — Nutrition labelling

2005 — British Heart Foundation Booklet

Average weight loss 2.3kg

2009 — 150min of exercise recommended

2012 — Local Government commission Tier 2 Services



Tier 2 -
Local government
funded weight loss

Livewell Weight Management Programme

12 months’ support

h 4

programs

0 - 2 weeks: 0-12 weeks: — On-going for 12months:
*Weekly 1:1 support *Healthy eating groups (6 *Drop ins
*Community activity weeks) *Physical activity prescription
programme *Cook and eat sessions *Quarterly 1:1
*Food co-op *Weight management *Cook and eat/healthy eating
groups/1:1s (12wks) ——  |*Community activities
*Food coop

6 k Cook & Eat & Health
week Loo @ calthy 8 week weight management group workshops

Eating 8 weekly themed group sessions (EWP+ FAD diets, food
labelling, portion sizes, sugars+fats+salts+alcohol, shopping,
cooking)

:?%% Bl R Food triggers, cravings, action planning, self monitoring,
RELT oo aa 72% 67 4 mindfulness,, meal planning, healthy takeaways)
7% g, 7016 o2 &




(@ Download the free
%‘?55 NHS Weight Loss

Plan

N -/
7> e U Download the free NHS Weight Loss Plan to help
| - —

you start healthier eating habits, be more active,

| and start losing weight.

PS ” mEomE=——EE_ “ = =)
b4 m. e The plan is broken down into 12 weeks so you
TECHNOLOSY SO A o
Py o
T EXPERTISE . * set weight loss goals
L cea HEAI-THCARE h — * use the BMI calculator to customise your plan

* plan your meals

* make healthier food choices

* get more active and burn more calories

* record your activity and progress

TIER 2 SERVICES NHS BETTER HEALTH APP

° Public Health England - National Audit Data 2021  Digital only 12 week weight loss app

° 775,000 Registered for Tier 2 > UK Government outcome data 2020-21
° "~43,000 (58%) Started the program o ~726,000 Downloaded & registered with the app
o ~28,000 (38%) Completed the program o ~69,000 (58%) Started the program

o -2.24kg — enrolled mean weight loss > ~8,000 (38%) Completed the program

° ~13,000 (17%) lose >5% body weight o -2.35kg - enrolled mean weight loss

o ~13,000 (2%) lose >5% body weight



NHS Digital Weight
Management Programme

Q = -5___:___‘ U 2 If you are living with obesity, you may be eligible

-[o — > to join a free, 12-week online programme to help
([ﬁ TECHNOLOSY SO %' ¢ manage your weight and improve your health.

&
i HEALTHCARES POt - igi i
: : © NHs Digital Weight Management
Programme NHS Digital Weight
2022 o,

Currently commissioned

High intensity offer

HEALTHIERYOU

e NHS Diabetes Prevention programme. England-wide service 120k e DIABETES PREVENTIGN
providing face-to-face (currently remote) and digital adultsfyear
products for people at high nisk of diabetes* Mon-diabetic
¢ 9 month programme, min. 16 hours contact over min. 13 sessions hyperglycemia Complement
(Newoffer b local governmmant
Level 3: Digital with | S by local government
Intermediate offer SN Conching P M EEI;!H by providing a digital
o Medium intensity intervention through NHS Digital Level 2: Digital with | (BMI 25+, with offer and additional
Weight Management Programme. Supported digital or human coaching adjustment for ethnicity) capacity
remote 12 week intervention, at three levels of Level 1: Dig“ﬂl only | Approx. 4.6m adults
Adults Iving with overweight
Universal offer: low intensity intervention or obesity (BMI 25+, with
& Recently launched ‘Better Health' NHS app based on the adjustment for ethnicity)

Approx. 26m adults

revised NHS Choices 12 week weight loss programme.



Private Partnerships

Better NHS

Health I ¢
do this

+

Second Nature

Pharmacy

Noom WW - Weight
Watchers




1999 — 481 Primary Care Groups
2001 — 303 Primary Care Trusts

Tier 3 —
commissioned

2010 - 211 Clinical Commissioning Groups
2021 — 106 Clinical Commissioning Groups
2022 — 42 Integrated Care Boards

...................
1111111111

iy

2014 NHS Commissioning guide: Commissioning
“CCG’s should be reassured that guide:

set-up costs of Tier 3 clinics would o pessy et and management
be offset by potential savings o .

Assoclation of Physlelans Specialising in Cbaslty

from reduced medication costs, i oot e
Eritish Psychologlcal Soclety

consultation costs and hospital B e

Royal College of Anassihetisis
o o ” Royal College of General Practifioners
VISItS Royal Colliega of Nursing

LACIC Royal College of Cbsteincs and Gynascalogy
Royal College of Paediatrics and Child Health
Royal College of Physiclans {London)
Royal College of Pamnogists
Royal College of Psychiatrists
Soclety for Endocrinology
Socisty for Coesity and Baratnc Anassmesla
Weight Loss Surgery Info (WLSInTo)
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TECHNOLOGY L
+ | 2 HEALTHCARES B¥ems:
TIER 3 WEIGHT SERVICES REFERRAL CRITIERA
Objectives Local variations in service, but usually:
o Provide individualised non-surgical interventions o BMI of > 35 kg/m2 (or ethnicity adjusted) +
to aid weight loss obesity-related comorbidity
o Optimise obesity related comorbidities > Sleep apnoea, diabetes, functional disability, infertility, etc.
o Prepare and act as gateway to Tier 4 surgical ° BMI of 2 40 kg/m?2
services.



T' 3 Doctor with a special interest on
I e r T obesity (physician or GP)

MDT Team

Specialist exercise
therapist /
physiotherapist



oo Doctor with a special interest on
W obesity (physician or GP)

Team Variations

& g Psychologist



g Psychologist

Team Variations i




oo Doctor with a special interest on
W obesity (physician or GP)

Tea m Va rl at | O n S i Specialist nurse
ﬁ

Specialist exercise

therapist /
physiotherapist



Two wa . .
/ Y . Two way conversation with
conversation

_ secondary care services.
with

Primary care

Lymphoedema
Service

Radiology Hepatology

Cardiology

Gastroenterology
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HOW LONG DOES TREATMENT WORK?

LOOK AHEAD Study Weight
o Obese DMT2 randomised to intensive e o
lifestyle intervention or standard =1 GEO_DHO—-—DK* .
diabetes education. 23 TN
— Initially weekly visits or phone calls for g D‘\(’j
6months then fortnightly for 6 months i L AL
. 1200-1800cal per day g3 . e R
« 175min exercise per week - i
o | Main effect: -4 (-5,-3), p<0.05

T T T T T T T T T T T
0 1 2 3 4 5 G 7 8 g 10
Year
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+ | i3 HEALTHCARE P¥m™s:

EFFECT ON DIABETES EFFECT ON CVD ENDPOINTS

- & -
Alc %' Hazard ratio: 0.95 =
K (95% C1, 0.83-1.09): p=505
L = e | . o
w co o e
-+ © 5 © |
~ ] . / 5 4
O D_.___.--—'_"". D Caaera® '. % o
° * " * . Z 6 4
g~ 3 )
= '-_ N Q i o.'
B i .. B < S ’
= o | ] e S S =
=~ ] £
a \ ! e} o
1] H O o T T T T 1
E . 5 0 2 4 6 8 10
] B QN
Lu g | g ) //'
L @
L R -
Vg 3}
¥ e |
w L ] o
o s | | 1 | |
Main effect: -0.22 (-0.28 , -0.16 ), p<0.05 0 2 4 & 8 9
. Years
T T T T T T T T T T T No. at Risk
0 1 2 3 4 5 6 7 8 g 10 Control 2575 2425 2296 2156 2019 688
Year Intervention 2570 2447 2326 2192 2049 505



-[9] '
TECHNOLOSY ST

+ | i3 HEALTHCARE P¥m™s:

DOES LOW FAT OR LOW CARB MATTER? DOES EXERCISE MATTER?

008 [ 959% confidence bound (adjusted for model 1)

People have wildly different responses to low-carb
and low-fat diets 0.06
a
12-month weight change for each participant in the DIETFITS study E
E “"'“\-\___\_\_\_\_\_\---
15 15 ; E-'H_h_
5 e = £ 004 i S
g a4 LOW-FAT DIET » LOW-CARB DIET g “_“-—hh______
2 E
5 ! =
g 1o MGCERUH TR 55 002
-20 -20 -
-30 -30 0
6000 4000 2000 0 2000 4000 6000
Source: JAMA ‘M Chanae in ambulatory activity (steps per day)

Fgure: Relation between change in ambulatory activity and adjusted 5-year

crdiovascular eventrates  Aggociation between change in daily ambulatory activity @J"k'@
and cardiovascular events in people with impaired glucose
tolerance (NAVIGATOR trial): a cohort analysis

Thomas Yates, Steven M Haffier, Phillip | Schulte, Laine Thomas, Kim M Huffman, Connie W Bales, Robert M Califf, Rury R Holman,
John ]V McMurray, M Angelyn Bethel, jaakke Tuomilehto, Melanie ] Davies, William E Kraus

Summary
Background The extent to which change in physical activity can modify the risk of cardiovascular disease in individuals  Loncet2014;383: 1059-66




XENical in the Prevention of Diabetes in

DRUGS - ORLISTAT Obese Subjects (XENDOS) Study

A randomized study of orlistat as an adjunct to lifestyle changes for the
prevention of type 2 diabetes in obese patients

L 1 1 h 1 b 1 t JARL S. ToRGERSON, MD, PID Mark N. Boloriv, Ms® with type 2 diabetes are either overwelight
I p a S e I n I I O r JoONATHAN HAUPTMAN, M LARS SIOSTROM MD, D or obese (5). The World Health Organi-
zation has estimated thal the number of

UK License: BMI >30 (or 28) with DMT?2, 04
hypertension or high cholesterol

Placebo + fastyle

| | oot -2.8kg
At 12 weeks if <5% weight loss then stop.

Criistat + lifestyle

~£28 a month

Change in body weight (ka)
&

=12 T T T T
] 52 104 156 208

Wesk

Figure 2—Weight loss (means * SEM) during 4 years of treatment with orlistat plus lifestyle
chanpes or placebo plus Hfestyle chanpes in obese patients (LOCF daia).



EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

DRUGS GLP-1'5 - APPROVED FOR TYPE 2 GLP-1’S - APPROVED FOR OBESITY ONLY

DIABETES

2006 - Exenatide (Byetta) 2015 - Liraglutide (Saxenda 3mg)
2009 - Liraglutide (Victoza) o ~£200 a month

2013 - Lixisenatide (Lyxumia) 2023 - Semaglutide (Wegovy 2.4mg)
2014 - Albiglutide (Eperzan) o Awaiting price & UK launch

2014- Dulaglutide (Trulicity)

2018 - Semaglutide (Ozempic)

) MERCI( @

SANOFI
UJ- N(JVARTI‘} h--" Elﬂ'bhuﬂ



LIRAGLUTIDE (SAXENDA) — NO DMT2

N EnglJ Med 2015;373:11-22

Double-blind randomised placebo
controlled trial involving 3731 patients
with BMI>30 and no diabetes.

Sub-group analysis of patients with pre-
diabetes.

Placebo Saxenda®
(n=1,941) (n=3,384)
% %

Change in Body Weight (%)

Normoglycemia —a— Liraglutide —— Placebo
Prediabetes - e - Liraglutide - * - Placebo

| I I | | [
8 12 16 20 24 28 32
Weeks

|
36 40 44

R E—
48 52 56

-5.6kg




Liraglutide
(Saxenda) —
Obesity only

NICE

National Institute for
Health and Care Excellence

Liraglutide for managing
overweight and obesity

Technology appraisal guidance

Published: 9 December 2020
www.nice.org.uk/guidance/tab64

NICE Recommendations

Liraglutide is recommended as an option for managing
obesity alongside a reduced-calorie diet and increased
phy5|cal activity in adults, only if:

BMI >35 (or >32.5 if ethnic minority)

AND HbA1c between 42-27 (pre-diabetes)

AND has hypertension and high cholesterol (high

cardiovascular risk)

AND prescribed in Secondary Care Tier 3 service with
commercial agreement.




SEMAGLUTIDE (WEGOVY) — OBESITY ONLY

JAMA. 2021;325(14):1403-1413

IEI Change from baseline by weel in body weight

Randomized, double-blind, parallel-group, 68- 01

week in 611 adults without diabetes with BMI -
> 30 or BMI > 27 with 1 or more weight- £ e I 3
related comorbidities, without diabetes. s 5 '
INTERVENTION . -10.6kg
/.,———--"_ — ________“"““x, 'g Semaglutide, 2.4 mg
= -161
(_ 611 Ppatients randomized ) 3
H?;“ ——— < -30 . : : . . . . . . . . . . . . . . .
407 204 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
Semag[utide Placebo Time since randomization, wik
Semaglutide, 2.4 mg, once Placebo once weekly
weekly subcutaneously, plus subcutaneously, plus low-calorie
low-calorie diet (for initial 8 weeks) diet (for initial 8 weeks) and
and intensive behavioral therapy intensive behavioral therapy
for 68 weeks for 68 weeks



SEMAG LUTIDE (WEGOVY) . NO DMTZ Home » Health and Wellness » Weight Loss
Kim Kardashian Weight Loss Secrets— Lose 70 Pounds

Like A Pro

: : Diabetes Injections, Hollywood’s New

Recommended as an option for weight Secret to Losing Weight

management, including weight loss and weight 9 9 # HozRmpis <

maintenance, alongside a reduced calorie diet

and increased physical activity in adults, only if
o used for a maximum of 2 years, and within a

specialist weight management service providing

multidisciplinary management of overweight or
obesity (including but not limited to tiers 3 and 4)

o BMI >35 or >30 with obesity related comorbidity

Draft NICE recommendations:

d ' TikTok

o It is stopped if <5% weight loss after 6 months.



COMING SOON - TIRAZEPATIDE FUTURE NEW DRUGS

o Oral GLP-1
I Ehangein utly Walght foum Wi 6 e W40 m Rybelsus (oral semaglutide), Danuglipron,
> el e e o GIP/GLP-1 drugs are in development
I'I'Ig, I"l'-g r'Hg r'llg -
Cverall wvan bacaling m Pemvidutide, Bl 456906, CT-868, AMG 133,
body weight, 93.8 kg
il
BOTTRTTT o '
% 24 '\\\‘
B RVBELSUS®VY
n» -12.4kg ' semaglutide tablets
e 124 kg (-13.1%) Estimated Primary Completion Date @ :  March 27, 2023
G Estimated Study Completion Date @ - May 15, 2023

‘Weeks since Randomization



Gastric band Sleeve Gastrectomy Roux-en-Y Biliopancreatic diversion with
Gastric Bypass a duodenal switch

k..




The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 AUGUST 23, 2007 VOL. 357 NO.8

Effects of Bariatric Surgery on Mortality in Swedish Obese Subjects

Lars Sjostrédm, M.D., Ph.D., Kristina Narbro, Ph.D., C. David Sjgstrém, M.D., Ph.D., Kristjan Karason, M.D., Ph.D.,
Bo Larsson, M.D., Ph.D., Hans Wedel, Ph.D., Ted Lystig, Ph.D., Marianne Sullivan, Ph.D., Claude Bouchard, Ph.D.,
Bjérn Carlsson, M.D., Ph.D., Calle Bengtsson, M.D., Ph.D., Sven Dahlgren, M.D., Ph.D., Anders Gummesson, M.D.,
Peter Jacobson, M.D., Ph.D., Jan Karlsson, Ph.D., Anna-Karin Lindroos, Ph.D., Hans Lénroth, M.D., Ph.D.,
Ingmar Nislund, M.D., Ph.D., Torsten Olbers, M.D., Ph.D., Kaj Stenl&f, M.D., Ph.D., Jarl Torgerson, M.D., Ph.D.,
Géran Agren, M.D., and Lena M.S. Carlsson, M.D., Ph.D., for the Swedish Obese Subjects Study
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01 2 3 4 8 10 15 20
Follow-up time (years)
No. examined
Control 2037 1490 1242 1267 556 176
Banding 376 333 284 284 150 50
VBG 1369 1086 987 1007 489 82
GBP 265 209 184 180 37 13

=—=a Control

Banding ~13 kg
vee ~19kg

S8 ~30kg




Fatal CVE
0.035
= Control (49 events)
3 s SUrgery (28 events)
5 0.030
3 Log-rank test P = 0.01
‘0 Unadj. HR = 0.56
£ 0.025 4 95%Cl:0.35-0.88
§ Adj. HR = 0.47
E 0.020 - 25:&0%229-0.?6
=
E
3 0.015 -
1 =
2
< 0.010 -
c
1.
% 0.005
'
0.000 4

I
0 2 4 6 81012141618

Follow-up time (years)
Number at risk:
Control 2037 1993 1423 405
Surgery 2010 1970 1557 412

Total CVE

0.16
m— Control (234 events)

0.14 === Surgery (199 events)

Log-rank test P = 0.05

0.12 - Unadj. HR=0.83
95% CI: 0.69-1.00

0.10 4 Adj. HR =067
95% CI: 0.54-0.83
P<0.001

Kaplan-Meier cumulative incidence

0.08 +
0.06 -
0.04
0.02 -
0.00 -
) I 1 I I I I 1 I I
0 2 46 81012141618
Follow-up time (years)
Control 2037 1945 1326 361
Surgery 2010 1921 1468 375

Mo. at Risk

Surgery
Control

Cumulative Mortality (%)

Control |

Years

2010 2001
2037 2027

1987
2016

1821
1342

1590 1260 7e0 422 169
1455 1174 749 422 156

Figure 2. Unadjusted Cumulative Mortality.

The hazard ratio for subjects who underwent bariatric surgery, as compared
with control subjects, was 0.76 (95% confidence interval, 0.59 to 0.99;
P=0.04), with 129 deaths in the control group and 101 in the surgery group.




Go To SLEEP

- ;
\ & it Sleep. 2007 Jun 1; 30(8): 703-710. PMCID: PMC1978357
A "-‘,ﬁ 4

Two Year Reduction In Sleep Apnea Symptoms and Associated Diabetes

Figure 1. Prevalence of Diabetes Remission in the Bariatric Surgery and Incidence After Weight Loss In Severe Obesity
Control Groups Ronald R Grunstein, MD, PhD,"? Kaj Stenlsf, MD, PhD,2 Jan A Hedner, MD, PhD,":® Markku Peltonen, PhD,*

Kristjan Karason, MD, F’hD,5 and Lars Sjastram, MD, PhD2

100+

. Table 2—Sleep Apnea Symptoms 1n Surgery and Control Groups
% Dla betes F ree [] Control group

2 5 Il surgery group Surgery Control P-value OR (95% CI)
g 1 Number of subjects 1592 1431
E 60 Freq. apneas
= Baseline, % 240 218 0.149
= Follow-up, % 83 20.8 <0.001
g 0 Incidence, % 23 6.7 <0.001 0.28 (0.16 to 0.49)
g Persistence, % 279 713 =0.001 0.16 (0.10 to 0.23)
E 20- Freq. snoring *
Baseline, % 445 356 <0.001
’_:LL‘ ’JJ:—‘ Follow-up, % 10.8 298 =0.001
0 B 0 15 Incidence, % 21 10.0 =0.001 0.18 (0.10to 0.32)
) Persistence, % 216 655 =0.001 0.14(0.10t0 0.19)
Follow-up Time, y . .
o Freq. daytime sleepiness *
Total participants_ . o Baseline, % 2538 204 <0.001
Surgery 303 736 115 Follow-up, % 12.7 17.8 =0.001
Odds ratio 13.3 5.3 6.3
(95%Cl)  (8.5-20.7) (2.9-9.8) (2.1-18.9) Incidence, % 58 84 0.018 0.66 (0.45 to 0.96)
Persistence, % 326 546 =0.001 0.44 (0.30 to 0.63)
Diabetes remission was defined as fasting blood glucose levels lower than 110
me/dL and no diabetes medication. Odds ratios (ORs) are unadjusted and Incidence: proportion of subjects with symptoms at 2-year among those without reported symptoms at baseline
calculated using logistic regression analysis. The control group was the Persistence: proportion of subjects with symptoms at 2-vear among those with reported symptoms at baseline
reference group. P < 001 for the 2- and 10-year follow-up; P = 001 for the Proportions are unadjusted values. P-value: Fischer’s exact test, unadjusted
15-year follow-up. Error bars indicate 95% Cls. OR (95% CI): odds-ratio (95% confidence interval), adjusted for age, sex, BMI, smoking, diabetes, alcohol, and neck circumference at baseline

Original Investigation

Association of Bariatric Surgery With Long-term Remission
of Type 2 Diabetes and With Microvascular
and Macrovascular Complications

Lars Spastnam, M, PhD: Markku Peftonen, Ph; Peter Jacobson, MO, FhD: Sofie Ahlin, MO, PhD: Johanna Andersson-Assarsson. FhD; Asa Amvedsn, MO:

Clawde Bouchand, PhD: B Carlsson, MO, Fh: Kisijan Karason, MD, PhD; Hans Lonroth, MO, PhD; Ingmar Naslund, MO, PhD; Elsabeth Spastrom. MD;
Magdalena Taube, PhD: Hans Wedel, PhD; Per-Ame Svensson, PhD: Kajsa Spoholm, PhD; Lena M. 5. Carisson, MO, PhD



Obesity-Associated Cancers

Key NASH Therapies: Resolution of NASH

» Results from separate studies, not head to head

— Time points and populations may differ between studies W Active therapy
B Placebo
85 =
s
:
@ — Bariatric Surgery
8 oae = = Maiched Controls
i
g
4]
082
08
Vitamin E Pioglitazone Liraglutide Obeticholic Elafibranor Cenicriviroc Bariatric B
800 30 mg/dayl! 1.8 mg/dayl?l Acid25 120 mg/day® 150 mg/dayl®! Surgeryl® —
IU/day!" mg/dayi®l No. at Risk ] 24 48 72 o 120
Time (months)
Bariatric Surgery 22198 19126 9048 3566 628

Matched Controls 66427 4913 20844 Bz2B4 1764




Liquid Diet

FATFREE
K

Pureed Foods

MON-FAT
COTTAGE CHEESE

BARIATRIC ' PLATE
Build a healthy plate, | | Build a better you.
BLES .
& 2y
Q(lo 1/2 Cup Reach for: o
Consume -
) non-starchy 60'80
vegetables (%RAMS/DAY
- ~2 _Ih_IBSP Size :}fg::f palm
100% Whole Weat
& Whole Grain
d;o"::,':,tv e
3
Expert

Swyr'ca/

Soft Foods

Solid Foods

Table 3. Adverse Events during the First 90 Days
after Surgery among the 1658 Participants in the

Bariatric-Surgery Group.*
Event Incidence
% of
no. of events participants
Death 3 0.2
Pulmonary complication 79 4.8
Thromboembolism 16 1.0
Vomiting 23 3.2
Wound infection 35 2.1
Other infections 24 1.4
Hemorrhage 18 1.1
Anastomotic leak, peritonitis, 23 1.4
or abscess

lleus 0.5
Wound dehiscence 0.5
Other complications 16 1.0



NUTRITIONAL DEFICIENCIES GASTRIC DUMPING

1. Early (onset 20 to 60 mins)

Duodenum a. Small bowel fluid shift.
Iron, calcium, phosphorus, . .
riboflavin, bictin, niacin, - Stomach b. Symptoms: gastrointestinal AND
magnesium, selenium, Imrinsic factor: B, vasomotor

HGI: Fe™ reduction to Fe**
Water, copper,iodide, fluaride,

copper, folic acid

2. Late (onset 1-4hrs)
a. Results of hyperinsulinemic hypoglycemia.

Jejumum .. .
lleum oYY GLP-1 b. Symptoms similar to early dumping, but
Vitamin B,, Zinc, manganese, chromium with hypoglycaemia

Yitaming [ and K
Magnesium, folic acid
Bile salts

Yitamins &, [, E and K,
Yitamin G, amino acids,
di e fripeptides

c. Ify neuroglycemia occurs (blackout) - DVLA




PREGNANCY PREGNANCY

Increases incidence perinatal mortality Vitamin A supplementation with retinoic acid
(OR=1.38) & small for gestational age is teratogenic supplementation should be in
(OR=2.72) the form of beta carotene.

Malabsorptive procedures as susceptible to

deficiencies in nutrients. *3‘
o  Essential for pre-pregnancy counselling e

and nutrient monitoring. KEEP

o Fetal growth scans at 24 and 30 weeks. CALM

Don't get
Pregnant

Abdominal pain with vomiting could be
an internal hernia.
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BMI
NUMBER HAVING BARIATRIC SURGERY 2'213'673

NBSR

Primary surgery for adults:
NHS Private

NATIONAL BARIATRIC SURGERY REGISTRY
of The British Obesity & Metabolic Surgery Society 2[}1 g 4,5':}9 1 I 526
2020

Hospital Episodes of Bariatric Surgery
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MR. TOP TIPS

CONSULTATION TIPS

AVOID using language such as: fat & obese!

ALWAYS - Address the patients chief complaint
first, independent of weight.

ONLY THEN - open discussions:
o How are things going with your weight?

NEVER JUDGE - your ideas on ease of weight
loss might not be the same.

REMEMBER - Most patients are already trying
to loose weight.

CONSIDER SCREENING FOR COMORBIDITES

ALWAYS — code weight & height
MAY CHECK Sleep — snoring, choking, Epworth
MAY CHECK Fertility —PCQOS, ED

MAY CHECK Metabolic syndrome — HbAlc,
Lipids, Fib-4 score

IF APPROPRIATE ASK - Psychological Triggers &
eating behaviour & refer to talking therapies

ALWAYS - offer help!



MR. TOP TIPS

\i"«

REFERRAL PATHWAYS 42 |CB & 83 PUBLIC HEALTH COUNCILS




d ARAAA Two Pills
kel Which one will you choose?

Blue

Lowers cholesterol
and blood sugar

Reduces risk of CVD
& Cancer

Raises cholesterol and
blood sugar

Increases risk of CVD
& Cancer

BUT it tastes really
good!




" THE RESTAURANTS IN THIS STUDY

o ‘-i, .

Fast food ads
viewed in 2009

2009 ad spend Ages Ages Ages
(in millions) 2-5 6-11 12-17

McDonald’s $898.1 309 368 284
Subway $424.6 97 127 177
Wendy’s $282.6 46 58 113
Burger King $281.6 152 185 189
KFC $268.9 B2 78 146
Taco Bell $243.4 50 69 140
Pizza Hut $221.8 54 69 125
Sonic $185.1 27 37 68
Domino’s $180.8 a5 46 85
Dunkin’ Donuts $120.9 11 15 28
Dairy Queen S776 20 27 48
Starbucks $28.9 - --

All fast food $4,217.7 1,021 1,272

Source: The Nielsen Company (2010)




ation of society
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Uni ity of
University Hospitals of E M B M l NIversity o

Derby and Burton EAST MIDLANDS BARIATRIC & METABOLIC INSTITUTE m Nottmgham

Ve
NHS Foundation Trust UK | CHINA | MALAYSIA

Thank you for listening!




Any questions ?




UK sugar intake compared to the recommended maximum of 5% energy

UK sugar intakes 2008/09 - 2011/12

b

1.5- 3 years 4 -10 years 11- 18 years 19 -64 years 65+ years

% Total Energy

o N B O o

H Male B Female Both
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House of Commons

Health Committee

Childhood obesity:
Time for action

Eighth Report of Session 2017-19

Report, together with formal minutes relating
to the report

Ordered by the House of Commons
to be printed 23 May 2018




NHS structure in England

e A Long Way to Go

Local authori
(inc health are -
wellbeing boa

e OIIITnESreTnng
Groups




Covid effect on
Tier3 /4
services

Regular
monthly
referrals

No
monthly
referrals

Increased
monthly
referrals

Prior to Covid

q 8 0

Start of Covid

i 4

Recovering for Covid

AAVERAA IR IR

Regular
monthly
referrals for
bariatric
surgery

No
referrals to
tier 4

Reduced
number
undergoing
bariatric
surgery



How would you splita £10

~donation?
o




Income £634,808,043 ©

W veluntary £420.58m
Trading to £91.66m
raise funds

B Investment £5.96m
:a::t?\:ii:izbsle £83.32m

W Other £17.28m
Total £634.81m

ﬁ Investment gains £17.4m o

Income £41,808,000 @

W voluntary £35.09m
Tr;ding to £3.78m
raise funds

B Investment £0.18m
::tia-lurii:iiile £2.76m

0 Other £0.00m
Total £41.81m

ﬁ Investment gains  £315k

Spending £602,097,107 @

Generating

B voluntary £103.54m
income
— o
rading ta £73.18m
raise funds
] Investment E1.11im
management
Charitable
activitias £422.67m
B Governance £1.59m
W Other £0.00m
Total £60Z2.10m
Spending £36,344,000 @
Generating
B voluntary £7.00m
income
- .
Tr:adlng to £3.41m
raise funds
— ™ Inwvestment £0.02m
management
Charitable
activities £26.62m
B Governance E0.2Tm
0 Other £0.00m
Total £36.24m




Income £633,047 @

W voluntary E377.6k
Trading to raise £0.0k
funds

B Investment £0.0k
fﬂ?iiifihsle £255.5k

W Other £0.0k
Total £633.0k

ﬁ Investment gains ED 0

STIGM

Spending £543,977 i )

Generating

voluntary £0.0k
income

Trading to raise £0.0k
funds

Investment £0.0l
management

Charitable

activities E504.3k
Governance £39.7k
Other £0.0k
Total £544.0k




Stigma can be overcome if we educate the media!

more calones than you can burn off

F « il / 18




Rudd Center Media Gallery:

\*’ obesity

canada

Combating Weight
Bias in the Media iu
oy,

Background Image Bank




UHDB Bariatric Team 2017.

Midlands Obesity Symposium - EMBMI/ASO
Midlands

kso E M B M l Monday 29 June 2020 - 09:30 -16:30

ASSOCIATION FORTHE EAST MIDLANDS BARIATRIC & METABOLIC INSTITUTE
STUDY OF OBESITY

Venue: Elgar Concert Hall, Bramall Music Building,
University of Birmingham, Birmingham B152TT
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