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Obesity is 3@ biggest societal burden
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Sustained weight loss leads to Type 2
Diabetes remission

DIABETES UK

KNOW DIABETES. FIGHT DIABETES.
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ect of weight loss interventions

N, mean

_ StudylD WMD (95% Cl) (SD); Experimental
Abbenhardt 2013 — : -6.54 (-7.91,-5.17)  234,-7.99 (8.21)
Abed 2013 «— i -14.00 (-18.12,-9.88) 42, -19 (11.3)
Andrews 2011 | —— 154 (-2.89, 0.19) 486, -1.94 (6.47)
Appel PREMIER 2003 —_— -2.55(-343,-167) 476, -4.05 (6.79)
Ard 2016 —_——— 260 (-4.54,0.66)  55,-3.9 (5.19)
Aveyard 2016 : —— 1.37(-1.92,-0.82) 940, -2.42 (6.58)
BeWEL 2014 -— 272(-3.71,-1.73)  148,-3.5 (4.91)
Bennett 2012 : — -1.05(-2.08,-0.02) 180, -1.37 (5.1)
Bhopal 2014 || ——— 063 (-248,1.22)  84,-.95 (6.18)
Blonk 1994 = > .067(4.22,288)  27,-2.74 (6.69)
Burke 2008 —_— 250 (4.33,0.67) 106, -3.9 (7.02)
Daumit 2013 — 250 (4.14,0.86) 126, -3 (5.73)
Davis TAIM 1993 — -337(4.37,-237)  169,-3.78 (5.78)
Finnish DPS 2009 — 340 (4.18, 262) 256, 4.2 (5.1)
Fitzgibbon 2010 QL4 66, 0.88) 93, -2.26 (7.42)
Gabriel 2011 (7.1)
Goodwin 2014
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Ma 2013 .-2.4(8.1)
Mengham 1999 -20 (8.61) 36,-1.06 (3.77) 1.76
Messier 2013 i =7.95(-12.45,-3.45) 304,-9.75(22.2) 150,-1.8(234) 1.22
O'Neil 2016 - -2.60 (-3.82,-1.38) 230, 4.4 (7.16) 254,-1.8(6.42) 250
Oldroyd 2006 —— -2.60 (4.10,-1.10)  32,-1.1 (3.4) 30,1.5(2.6) 2.40
Patrick 2011 1 —t -0.70 (-1.83,0.43)  224,-9(6.17) 217,-2(597) 253
Penn 2009 + <+ -2.31(-5.03, 0.41) 39,-2.3(6.57) 43,.01(5.92) 1.88
Rejeski CLIP 2011 ———— ! -6.25(-8.15,4.35)  88,-7.1(7.92) 165, -.85(6.14) 2.23
Rock 2015 —_—— -4.10(-5.21,2.99) 297, -5.3 (7.41) 288,-1.2(6.25) 2.54
Ross 2012 e -1.56 (-2.53,-0.59)  249,-2.41(5.37) 241,-85(5.59) 258
Shea ADAPT 2010 —+— -3.40 (-5.00,-1.80) 121,-4.8(7.5) 131,-1.4(5.1) 236
Shea TONE 2011 —r— -3.60 (4.35,-2.85) 259,-4.4 (4.8) 245,-8(3.7) 264
TOHP 11 2007 | - -2.65(-3.07,-2.23) 1090, -2.1(5.7) 1083, .55 (4.25) 2.70
Toobert 2000 <- -3.84(-8.92,1.24)  14,-3.9(7.02) 11,-06(593) 1.06
Uusitupa 1993 —_—— -2.80 (-4.23,-1.37)  40,-1.8(3.39) 46, 1 (3.36) 243
Villareal 2011 —_—— ! -8.83(-10.39,-7.27) 54,-9.13 (4.63) 53,-.3(3.52) 238
Wadden 2011 —!—0— -2.94(-4.40,-148)  260,-5.24 (7.07)  130,-2.3 (6.84) 242
Wing PRIDE 2010 —_— -390 (-6.04,-1.76)  226,-5.28 (9.89)  112,-1.38 (9.21) 2.13
Yardley 2014 | —t -1.11(-2.90,0.68)  136,-2.82(6.94) 43,-1.71(4.53) 228
de Waard 1 1993 g T -5.30(-9.51,-1.09)  27,-5.9(7.6) 15,-6 (6.1) 1.31
Overall (I-squared = 92.3%, p = 0.000) ® -3.42(-4.09,-2.75) 11062 9876 100.00
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The era of
personalised
(precision)
medicine
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Personalised nutrition and weight loss

Genetics

Dietary habits

Microbiome
Exercise ;i:::;{’?é
Aspects of RPN,
personalised W
nutrition
Metabolism

Environment/
Social context

= @r (@)

2* 0

Phenotype

@ 0
8

Drabsch T & Holzapfel C
(2019) Nutrients 11: 617




Personalised approaches to lifestyle
behaviour change




Rationale for personalised approaches
to lifestyle behaviour change .1

Hypothesis: Individualising advice, products, or services will
be more effective than more generic approaches.

Personalisation can be based on:

1. Biological evidence of differential responses dependent on
genotypic or phenotypic characteristics.

2. Analysis of current behaviour, preferences, barriers, and
objectives and subsequent delivery of interventions that
motivate and enable individuals to make appropriate
behavioural changes.

Ordovas JM et al. (2018) BMJ 361: k2173




Genotype associated with weight loss
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Rationale for personalised approaches
to lifestyle behaviour change .2

Personalised approaches may be more effective because:
« Such approaches are more relevant (biological basis)

« Such approaches feel more relevant (improve
motivation...)
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Hypothesis

Genetic susceptibility that makes It
easler to gain weight will make It
more difficult to lose weight

KEEP
CALM

AND

TEST THE
HYPOTHESIS
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Castillo JJ et al. (2017) Genes & Nutr 12: 29




Structure of FTO gene on chr 16
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Biological function of FTO protein

other nuclear readers
and functions
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FTO genotype
regulates
ghrelin
expression
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Ghrelin is the
“hunger”
hormone

FTO genotype

Karra E et al. (2013) J. Clin.
Invest. 123: 3539-3551




FTO genotype and weight loss: systematic review and
meta-analysis of 9563 individual participant data from

eight randomised controlled trials

Katherine M Livingstone,'? Carlos Celis-Morales,'? George D Papandonatos,® Bahar Erar,*
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References identified Additional records identified
(n=2833): through other sources (n=1) Stu dy
Medline (OVID) (n=641)

Embase (OVID) (n=1059) S el eCtl on

Scopus (n=1133)
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#

Records screened after duplicates removed (n=2248)

P Records excluded (n=2220)

Full text articles assessed for eligibility (n=28)

Full text articles excluded (n=17):
—— Presented data from same study (n=5)
Did not report results for FTO genotype (n=12)
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Full text article excluded due to no reply
to request for access to data (n=3)

Livingstone KM et al.
[ Studies included in quantitative synthesis (meta-analysis) (n=8) ] (2016) BMJ 354: i4707




No effect of FTO genotype on BMI
response to weight loss intervention

Treatment Control

Study Mean 5D Total Mean SD  Total Mean difference Welght  Mean difference
IV, ramdom (95% CI) (%) IV, random (95% CI)
Body mass Index .
(1] o o -0.03 *B3 197 2670 -0.13F (-D.34 o 0.08
DREW™ 0.12 1.B5 | to
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Livingstone KM et al. (2016) BMJ 354: i4707




Lack of effect of FTO genotype on
weight loss Is robust

Findings unaffected by:

Intervention characteristics
» Modality (diet or diet + exercise)
> Duration

Participant characteristics
» Age

> Sex

> Initial BMI

» Race/ ethnicity

Livingstone KM et al. (2016) BMJ 354: i4707




Hypothesis




1057 Indhvidaals screened for eligibility

254 Excluded
69 Did not meet eligibility criteria
60 Body mass index >40 or <28°

. 9 Blood glucose level >125 mg/fdL®

137 No longer interested
29 Discontinued comemumnication
19 Other

803 Attended study orlentation and
aformed of study details

171 Excluded

> 142 Not interested

29 Cther

632 Randomized

314 Randomired 10 recenve 3 healthy
ow-fat diet

L
9 Withdrew prios to receiving diet
assgnment
5 Scheduling conflict
4 Other reasons

v

305 Informed of diet assignment

y
24 Lost to follow-up
40 Discomtinued intervention
21 Personal reasoes
8 Scheduling conflict
6 Health issues parelated to study
S Unhappy with diet

241 Completed study

v
305 included in primary analysis

9 Excluded (withdrew prioe to
receving diet assignment)

318 Randonuzed to receive a hedithy
low-carbodvydrate diet

14 Withdrew prior 10 receiving diet
A59gnment
9 Schedubng conflict
S Other reasons

304 informeed of diet assignment

L J
29 Lost to follow-wp
37 Discontinued intervention
13 Personal reasons
12 Scheduling conflict
11 Health issees unrelated to stedy
1 Ushappy with chet

238 Completed study

304 Included in primacy analysis

14 Excluded (withdrew prior to
recening diet assignment)

The DIETFITS
study

« Compared effects of
healthy “low fat” and
“low carbohydrate” diets
on weight loss over 12
months

* No differences between
treatments

Gardner CD et al. (2018) JAMA 319,
667-679
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Key gquestions

« What is the biological (genetic) basis for this inter-individual
variation?
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« Could knowledge of the (genetic) basis of inter-individual
variation in weight loss be used to develop more effective,
personalised, weight-loss interventions?




Does genotype influence response to
weight loss intervention in DIETFITS
study?

Genotypes investigated:

» PPARG (rs1801282) — encodes transcription factor for
which fatty acids are ligands

= ADRB2 (rs1042714) — encodes beta-2 adrenergic receptor

* FABP2 (rs1799883) — encodes fatty acid binding protein

Gardner CD et al. (2018) JAMA 319, 667-679




Genotype groups

More sensitive to “Low

Carb” diet

More sensitive to “Low 2
Fat” diet

LCG

FPARG

FABP2 ADRBZ

Genotype | Genotype | Genatype

re 1798683 rs 1801282 [ra 1042714

G C=i C=i5
Pattarn | (AlaS4Thi!)| (Pro128ka) | (GIn2TGl) | Frequency”

! & | oo cc | o140
2 A e CG 0137
3 A L, GG 0.040
4 Al CC cc 0.037
2 A4 CC CG 0.027
= A cG CG 0060
7 GG (8 ] CG 0.050
& GG CG GG 0.013
2 Ak, CG CG 0.013
10 GA CG GG 0.010
11 GG cC CcG 0.190
12 GG CG cC 0.043
13 =4 CG CC 0.027
14 GG cC GG 0.027
15 GG CC CC QA&7




Weight (kg)
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HLC = Heélthy Low Car'b'ohydrate Diet

HLF = Healthy Low Fat Diet

LCG = Low Carbohydrate Genotype

LFG = Low Fat Genotype
NG = Neither Genotype
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Time (months)

1
12

Gardner CD et al. (2018)
JAMA 319, 667-679




No. of

Participants

Low-fat genotype
Healthy low-fat diet

Healthy low-carbohydrate diet

Low-carbohydrate genotype
Healthy low-fat diet

Healthy low-carbohydrate diet

Neither genotype
Healthy low-fat diet

Healthy low-carbohydrate diet
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Rationale for personalised approaches
to lifestyle behaviour change

Rationale: Individualising advice, products, or services will be
more effective than more aeneric approaches.

Personalisation car

[1. Biological eviden

ses dependent on
genotypic or pher

2. Analysis of currer 2s, barriers, and
objectives and su terventions that
motivate and enable Iindividuals to make appropriate
behavioural changes.

Ordovas JM et al. (2018) BMJ 361: k2173




Genetic basis of behaviour change?

Genetic basis for:
Attention —
Memory

— Behavioural genetics
Reward

Motivation...




Rationale for personalised approaches
to lifestyle behaviour change

Rationale: Individualising advice, products, or services will be
more effective than more generic approaches.

Personalisation can be based on:

1. Biological evidence of differential responses dependent on
genotypic or phenotypic characteristics.

6. Analysis of current behaviour, preferences, barriers, and A
objectives and subsequent delivery of interventions that
motivate and enable individuals to make appropriate

L behavioural changes. )

Ordovas JM et al. (2018) BMJ 361: k2173




Potential for personalised
Interventions to improve weight loss

Participant

characteristics

Barriers &
facilitators

F_’ersonali;ed — S.elf-. - T Weight
Intervention monitoring loss

I

etc.




Summary
Genotype contributes to obesity risk

Genetic variants that increase susceptibility to
obesity are NOT impediments to weight loss

Lack of knowledge of genetic determinants of
behaviour change

Personalisation of interventions may improve
behaviour change
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e Tackling Childhood Obesity
e Innovating for Global Nutritional Health

From Newcastle.For a healthier world.
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