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problématiques du dépistage non abordée

considérées hors champ de ce PAIR les questions portant sur :

la définition de la « frontiere » et continuum entre surpoids et obésité ;

les déterminants non directement liés au cancer (ex : Comprendre les pratiques
alimentaires en lien avec le milieu social et les contraintes quotidiennes, inégalités
sociales, Impact du cadre de vie sur le mode de vie, aspects géospatiaux) ;

la prévention de I'obésité comme prévention du cancer

les politiques et actions de santé publique entrant dans le cadre de la prévention
primaire interventionnelle exclusive et dirigée uniguement sur l'obésité (ex : Analyses
des échecs/succes des interventions politiques de santé pour la prévention de |'obésité ;
Développement scolaire d'un systeme coordonné de prévention ; Développement d'une
approche de prévention en cocréation avec les parties prenantes).
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* Obésité >obésitéS

— Définition ? Criteres ?

Méthodes de diagnostic, de mesure, d’évaluation ?

— BMI, ...

— Trajectoires de poids

— CT scan

Existe-t-il des périodes critiques de la vie pour la prise de poids ?

— ex : enfance, ménopause ..., apres chirurgie bariatrique ?

Populations particulieres ? Lien avec la génétique ?

— Impact de l'obésité chez des patients avec prédisposition héréditaire au cancer ?

— Al'inverse, si prédisposition a I'obésité (hérédité monogénigue ou polygénique)
risque accru de développer des cancers ?
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1.2. Classification de la sévérité de I'obésité selon I'IMC et le tour de
taille et risque global pour la santé d’apreés la littérature

internationale
1.21. L'IMC

L'Organisation mondiale de la santé (OMS) caractérise I'obésité comme une augmentation de la
masse grasse ayant un retentissement néfaste sur la santé. L'IMC (poids (kg)/taille? (m?)) a été retenu
par 'OMS pour classer les individus selon leur corpulence dans le surpoids, I'obésité de grade |, |l
et Il

1.2.2. Limites de I'IMC
ceee(eee)es

- des individus de méme IMC peuvent avoir un excés de masse grasse trés variable (conduisant
a des retentissements sur la santé variables). |l a d'ailleurs été montré que la variance de I'adi-
posité explique seulement 50 % de la variance de 'lMC (12) ;

- par ailleurs, le retentissement sur la sante de I'lMC est variable selon la répartition des depots
adipeux. En effet, il existe des patients présentant une|obésité mais considérés comme « me-
taboliquement sains » | c’est-a-dire des individus en situation d’obésité qui, méme avec une au-
thentique augmentation du tour de taille, restent, pour certains, indemnes tout au long de leur
vie d'altérations cardio-métaboliques, et pour d'autres, développent ces complications (cf. Ta-
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Tableau 4. Définition de I'obésité métaboliquement saine selon des critéres stricts ou moins stricts, issue de
Kloting er al., 2010, et Goossens, 2017 (13, 14)

Parameétres meétaboliques
Obésité avec IMC = 30 kg/m*
Pression artérielle

Systolique

Diastolique

Traitement antihypertenseur

Glycémie a jeun

Triglycéridémie a jeun
Triglycéridémie post-prandiale

HDL-cholestérol

Diagnostic de maladie cardio-vascu-
laire

Critéres modérément stricts

= 140 mmHg

< 90 mmHg

aucun

< 7,0 mmolfl

En I'absence de traitement antidiabé-
tique

< 1,7 mmolfl

= 2,1 mmolfl

En I'absence de traitement hypolipé-
miant

> 1,03 mmol/l (homme)

> 1,3 mmolA (femme)

En l'absence de traitement hypolipé-
miant

Non

Critéres stricts

< 130 mmHg
= 85 mmHg

ducun

= « Obésité
métaboliqguement
saine »

= 6,1 mmol

En I'absence de fraitement antidiabé-
tique

< 1,7 mmolll

= 2.1 mmolf

En I'absence de traitement hypolipé-
miant

> 1,03 mmol/l (homme)

> 1,3 mmol/l (femme)

En I'absence de traitement hypolipé-
miant

Non



JOURNAL ARTICLE

@ The American Journal of The “metabolically-obese,” normal-weight (MONW)

CLINICAL NUTRITION individual @

N B Ruderman =, S H Schneider, P Berchtold

The American Journal of Clinical Nutrition,Volume 34, Issue 8 JAugust 1981,
Pages 1617-1621, https://doi.org/10.1093/ajcn/34.8.1617

MHNW metabolically healthy normal weight Ind. de poids normal, métaboliguement sain
MUNW\/ MONW |metabolically unhealthy/ obese normal weight |Ind. de poids normal, métaboliquement imormal
MHO metabolically healthy obesity Obésité métaboliqguement normale /

MUO \ metabolically unhealthy obesity Obésité métaboliqguement anormay

N\ /

. . . . . . 14 . \ l
certains individus de poids normal - le « poids normal métaboliquement obese » -
présentent un profil de risque cardiométabolique semblable a celui des personnes obéses

International Journal of Obesity (2020) 44:848-851
https://doi.org/10.1038/541366-019-0479-9

BRIEF COMMUNICATION

prédicteur précoce le plus fort de MONW
adulte = 2 de I'IMC de I'enfance a I'age adulte

Pediatrics

Increase in adiposity from childhood to adulthood predicts a
metabolically obese phenotype in normal-weight adults

A. Viitasalo'?” - N. Pitkdnen®? - K. Pahkala®*** - T. Lehtimiki>® - J. S. A. Viikari’ - O. Raitakari**® - T. O. Kilpeldinen' D’autres études : age avancé et
habitudes de vie défavorables




The Association Between Metabolic Status and Risk of Cancer Among Patients With
Obesity: Metabolically Healthy Obesity vs. Metabolically Unhealthy Obesity. zheng X. Front Nutr. 2022

—> lower cancer incidence exists for MHO phenotype than that for MUO (OR=0.71 [0.61-0.84]).

Forest plots (11 high-quality studies) comparing the incidence of cancer between different groups
(MHO, MUO and MUNW) versus MHNW.

A) Pooled OR indicates that Metabolically Healthy Obesity MHO / MHNW : OR=1,09 [1,07-1.11]

B) Pooled OR indicates that Metabolically Unhealthy Obesity MUO / MHNW : OR= 1,29 [1,23-1.35]

C) Pooled OR indicates that MUNW / MHNW : OR=1,19 [1,13-1.25]

A : MHO / MHNW B: MUO / MHNW

Odds Ratio Odds Ratio Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI Study or Subgroup log[Odds Ratic] SE Weight IV, Random, 95% CI IV, Randem, 95% CI
2010 Arnlowv 0.6 0.29 01%  1.82 [1.03, 3.22] 2010 Arnlov 0.55 0.23 1.0% 1.73[1.10, 2.72]
2016 Murphy 004 02 02% 0.096[0.65 1.42) . 2016 Murphy 0.34 017  1.8% 1.40 [1.01, 1.96]
2017 Kabat 027 01 07% 1.31[1.08, 1.59] - 2017 Kabat 0.48 008 53% 1.62 [1.35, 1.93] ——
2017 Park 0.13 0.09 09% 1.14[0.95, 1.36] — 2017 Park 0.25 007 78% 1.28 [1.12, 1.47) -
2018 Kabat 016 018 02%  0.85[0.60, 1.21] e 2018 Kabal -0.03 015 22% 0.97 [0.72, 1.30] S
2018 Kwon men 0.33 015 0.3%  1.39[1.04, 1.87] — 2018 Kwon men 0.6 01 45% 1.17 [0.96, 1.43] I
2018 Kwon women 0 014 04% 1.00[0.76, 1.32] -1 2018 Kwon women 0.35 009 53% 1.42 [1.19, 1.68) -
2020 Hashimoto 037 113 00% 0.69[0.08, 6.33] 2020 Hashimoto 0.74 033 0.5% 2.10[1.10, 4.00]
2020 Cha 0.13 0.05 3.0% 1.14 [1.03, 1.26] - 2020 Cho 019 0.03 185% 1.21 [1.14, 1.28] w
2020 Chung 007 01 07% 1.07[0.88, 1.30] T 2020 Chung 0.29 009 53% 1.34[1.12,1.59] -
2020 Kim Bladder cancer 0.06 0.02 18.7% 1.06 [1.02, 1.10] 2020 Kim Bladder cancer 027 002 223% 1.31[1.26, 1.36] -
2019 Kim Prostate cancer 0.09 0.01 74.7% 1.09[1.07, 1.12] E 2019 Kim Prostate cancer 0.22 0.01 254% 1.25[1.22,1.27] -
Total (95% CI) 100.0%  1.09 [1.07, 1.11] | Total (95% Cl) 100.0%  1.29[1.23, 1.35] o ¢
Heterogeneily: Chi? = 14.85, df = 11 (P = 0.19); I = 26% i } Heterogeneity: Tau® = 0.00; Chi# = 25.03, df = 11 (P = 0.008); I = 56% 05 07 1 15 2

Test far overall effect: Z = 10.08 {F‘ - Elﬂl:lﬂm] U'_—ivﬂmsﬂ[ﬂHO]1 Fauuﬁrs [MHSM 1l Test for overall effect: £ = 10.84 |:F' = 'DUO'DEIH Favours [MUO] Favours [MHNW]
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Box 1: Anthropometric measures in adults, adolescents and children

[ Body mass index (BMI). ]Jvemeight is defined as a BMI greater than or equal to 25 Kg/m=2.
Dbesity is defined as a BMI greater than or equal to 30 kg/m2. At a population level, BMI is the
most commonly used marker of body fatness in epidemiological studies because of its low cost

and simplicity to assess, while maintaining high accuracy and precision at the population level
[B]. However, it is an imperfect measure at an individual level owing to its failure to differentiate
between lean and adipose tissue or account for differences in age or ethnicity [6, 7, 9].

| Waist circumference and waist-hip ratio. lhe WHO reference values for waist circumferences of 94

centimetres (37 inches) in men and B0 centimetres {31.5 inches) in women, and the waist-hip ratio
reference values more than 0.90 for men and more than 0.85 for women, are roughly equivalent to
a BMI of 25 kg/m?2 [10]. These are useful measures to identify abdominal adiposity but, as with BMI,
are population-level measures and often imperfect at an individual level as they do not distinguish
between visceral and subcutaneous fat tissue. Threshold values are lower for people of South Asian
origin; further research is required to establish these values for other ethnic groups [9].

I Body fat percentage. '}ther measures of body composition aim to assess ‘whole-body’ adiposity -
most commonly fat mass as a propertion of weight or body fat percentage [11]. Examples of tools

used include skinfold thickness and bicelectrical impedance analysis as well as more sophisticated
techniques, which directly calculate body fat percentage, such as magnetic resonance imaging,
computer tomography and dual-energy X-ray absorptiometry. While these more sophisticated
measures are the most accurate, they are not superior to BMI for predicting disease risk in a
general population [12]. In addition, their high cost often makes them impractical for use in large
scale studies.

l Measures in children and adnfas:-aml In children and adolescents, the most commonly used

measures of growth and body composition in a clinical setting are weight-for-age, height-for-age

and BMI. Reference values for all three measures are age and sex specific, to account for the
differences throughout this period of growth and development [13-15]. BMI z-score, also known

as BMI standard deviation score, is a measure of how far any individual in a group deviates from

the average of that group or from a reference standard. Calculated z-scores correspond to equivalent
growth chart percentiles; for example, a BMI z-score of zero lies on the 50" percentile.

The WHO defines weight categories during childhood and adolescence using gender-specific BMI-
for-age percentile curves, devised from international reference groups. The WHO thresholds for
overweight and obesity are one standard deviation above the mean and two standard deviations
above the mean, respectively [15]. Discrepancies in weight category classification can arise when
transitioning from adolescence to adulthood, as the conversion from percentile or BMI z-score to
the standard adult BMI does not directly align [16]. World Dbesity Policy and Prevention (formerly
International Obesity Task Force, I0TF) has proposed alternative cut-off points for childhood
overweight and obesity, derived from international data. These are based on centiles in children
and adolescents that project directly to adult BMI thresholds at 18 years [17, 18].
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Surcharge pondérale / prise de poids et risque de cancer

Pre-determined criteria for
grading the evidence:

Number and types of studies

Quality of exposure and
outcome assessment

Heterogeneity within and
between study types

Exclusion of chance, bias or

confounding

Biological gradient
Evidence of mechanisms

Size of effect

Eancer
Research

Fund

¥) s

American
Institute for

WCRF/AICR
GRADING Exposure Cancer site Exposure
Adult body
fatness
STRONG
EVIDENCE Adult weight gain
ARUIE oty ?l:reeani:mopause]
fatness 201713
Breast
Adult body
Probable (premenopause)
Body fatness 20173® fatness
in young
adulthood Breast
(postmenopause)
20173%¢
Adult body
fatness

STRONG
EVIDENCE

Substantial
effect on
risk unlikely

DECREASES RISK INCREASES RISK

Cancer site

Deso phagus
(adenocarcinoma)
2016*

Pancreas 2012
Liver 20152
Colorectum 2017*

Breast
(postmenopause)
201713

Endometrium 201345
Kidney 2015
Breast

(postmenopause)
2017°

Mouth, pharynx and
larynx 2018

Stomach (cardia)
20162

Gallbladder 201527
Ovary 2014258

Prostate (advanced)
2014

Cervix (BMI = 29 kg/
m?2) 20172%

Basis for
L. Recommendations

WCUP geatiruons
Project

Analysing research on cancer
prevention and survival



Adénocarcinome de l'cesophage - BMI

CUP dose-response meta-analysis for the risk of oesophageal

adenocarcinoma, per 5 kg/m? increase in body mass index

Per 5kg/m?
, Author Year RR (95% Cl) % Weight
9 études

Hardikar 2013 i 1.05 (0.73, 1.61) 4.60

Steffen 2009 —a— e o et ) 672

Abnet 2008 - 1.28 (1.13, 1.45) 20.59

Corley 2008 R — 161 {1,222 219 7.40

Merry 2007 _ 1.93 (1.47, 2.59) .82

Reeves 2007 —il— 1.54 (1.28, 1.89) g G G

Samanic 2006 —a— 4L S sl ) 7.20

n=1 ,725 cas Lindblad 2005 —l— 141 {1131 76) 1127

Engeland 2004 - - 4 B S e L2 e L | £ LT

Overall (I-squared = 36.7%, p = 0.125) < 1.48 (1.35, 1.62) 100.00

MOTE: Weights are from random effects analysis

I |
347 it 2.88
: Continuous
i i At CUP godate
Research Cancer
Fund Research dietandcancerreport.org Analysing research on cancer

prevention and survival



Adénocarcinome de l'cesophage

Total no. [No. of Risk estimate
of studies (95% ClI)
Measure studies |in meta- Increment
analysis
BMI 9 9 1,725 1.48 5 kg/m?
(1.35-1.62)
Waist circumference 7 7 335 1.34 10 em
(1.17-1.52)
Waist-to-hip ratio 3 3 380 1.38 0.1 unit

(1.10-1.73)



Cancer du pancréas

BMI

30 études

Y

23 études
dans la MA

n =9,504 cas
World ¥ American
Cancer Institute for
Research Cancer
Fund Research

CUP dose-response meta-analysis* for the risk of pancreatic cancer incidence,

per 5 kg/m? increase in body mass index

Toutes les études sont
ajustées sur I'age, le sexe,
le tabagisme

Per 5 kg/m? %

Author Year RR (95% Cl) Weight
Andreotti 2010 ——:'— 1.12(0.85,1.45) 1.45
Johansen 2009 —— 1.22 (0.99,1.49) 2.39
Meinhold 2009 Al:H 1.03 (0.89, 1.20) 4.04
Stevens 2009 1.09 (1.03, 1.16) 14.48
lee 2008 ‘ 116 (1.08,1.23) 12.90
Luo 2008 —.»:— 1.04 (0.90, 1.21) 4.9
Stolzenberg-Solomon 2008 1.05 (0.98,1.13) 11.38
Luo 2007 : 0.96 (0.68,1.35) 0.91
Nothlings 2007 E 0.95 (0.85, 1.07) 6.36
Verhage 2007 —E—.— 1.23 (1.05, 1.45) 3.58
Berrington de Gonzalez 2006 +il— 1.09 (0.95,1.24)  5.03
Samanic 2006 —.—E— 1.02 (0.90, 1.15) 5.61
Kuriyama 2005 IE 1.06 (0.65, 1.70) 0.47
Larsson 2005 : = 1522 (0.88 1 E7 )1 0T
Larsson 2005 : . 1.34(0.94,1.90) 0.86
Patel 2005 E - 1.37 (1.17, 1.61) 3.61
Rapp 2005 . 1.19 (0.99,1.43) 2.89
Sinner 2005 —.E— 1.05 (0.90, 1.21) 4.22
Isaksson 2002 ——l—i— 1.04 (0.78,1.40) 1.24
Michaud 2001 —E—I— 128 (Q19BNIRG RN 53
Michaud 2001 —El— 1.16 (0.98, 1.37) 3.37
Shibata 1994 E » 1.21 (0.73,1.99) 0.44
Friedman 1993 -— 1.10(1.00, 1.22) 7.98
Overall (I-squared = 19.3%, p = 0.202) (? [ 1.10 (1.07, 1.14)] 100.00
MNOTE: Weights are from random effects analysis ;

T T : T T

B .5 iL 1.5 &

C U Continuous
Update
Project
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Cancer du pancréas

CUP non-linear dose-response association of body mass index

BMI and the risk of pancreatic cancer incidence
5 Non-linear relation between BMI and pancreatic cancer incidence
Best fitting fractional polynomial
- — — — - 95% confidence interval

Non-linear association 15
withan increased risk
apparent for a BMI &

=]
greater g

£
or equal to 25 kg/m.. 7

1 — -‘-.-"
.8
15 20 L 30 35
BMI kg/m?
© World Cancer Research Fund International dietandcancerreport.org
World y A : Continuous
I (3 ) B e CUP godate
Research Cancer
Fund Research

dietandcancerreport.org Analysing research on cancer
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Cancer du pancréas

Total no. [No. of Risk estimate
of studies (95% ClI)
Measure studies |in meta- Increment
analysis
1.10
BMI 30 23 9,504 5 kg/m?
(1.07-1.14)
) i 1.11
Waist circumference 5 5 949 10 cm
(1.05-1.18)
. . 1.19 .
Waist-to-hip ratio 4 4 1,047 0.1 unit

(1.09-1.31)



Cancer du foie
BMI

15 études

Y

12 études
dans la MA

n = 14,311 cas

CUP dose-response meta-analysis for the risk of liver cancer,

per 5 kg/m? increase in body mass index

Per 5 kg/m?
Author Year RR (95% CI) % Weight
Schlesinger 2013 ir.- el TR Bl 2 ey 10.56
Chen 2012 <.- : 0.96 (0.77, 1.20) 9.16
Inoue 2009 i —— 2.03 (1.39, 2.95) 5.5
Batty 2008 ——'I— 1.31 (0.84, 2.04) 4.54
Chen 2008 -— 1.23 (1.04, 1.46) 10.48
Jee 2008 . 1.16 (1.09, 1.23) 13.07
Ohishi 2008 i = > 1.86 (0.96, 3.61) 2.48
Fujino 2007 *.»i 1.08 (0.90, 1.28) 10.29
Samanic 2006 i -.- 1.8 1 B8 2030 10.47
Kuriyama 2005 —.—i 1.00 (0.68, 1.47) 5.41
Rapp 2005 -—i— 1.30 (0.89, 1.89) THE
Calle 2003 - s e 0 1 S 0 e 3 12.38
Overall (I-squared = 78.3%, p < 0.0001) <> | 1.30(1.16, 1.46) | 100.00
NOTE: Weights are from random effects analysis | !
]
1 15 2

Cancer
Research
Fund

World $. American

Institute for
Cancer
Research

dietandcancerreport.org
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Cancer du foie

BMI

and the risk of liver cancer

CUP non-linear dose-response association of body mass index

3 Non-linear relation between BMI and liver cancer
Best fitting cubic spline
20 = 95% confidence interval
2 -
-~
-~
-~
/ -
- -
1.5 s o
. o
non-linear dose- 3 2
o - -~
response relationship ~§ . -
£ D o
(p < 0.0001) 2 1 - — -
w ‘\
. = ~ o r -
with a steeper I
increase in risk at
higher BMI levels
5]
15 20 25 30
BMI (kg/m?)
@ World Cancer Research Fund International dietandcancerreport.org
World American Continuous
Cancer $’ Institute for cu H?g}g};‘i
Research Cancer
Fund Research dietandcancerreport.org
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Cancer colorectal
BMI

57 études

Y

38 études
dans la MA

n=71,089 cas

Cancer Institute for
Research Cancer

World $. American
Fund Research

CUP dose-response meta-analysis'2 for the risk of colorectal cancer,

per 5 kg/m? increase in body mass index

NOTE: Weights are from random effects analysis

Project

Per 5 kg/m?2

Author Year Sex RR (95% CI) % Weight
Guo 2014 M/W 1.16 (0.94, 1.43) 0.60
Wie 2014 M/W ¢ >1.00 (0.56, 1.84) 0.08
Kabat 2013 W 1.01 (0.95, 1.08) 3.42
Kitahara 2013 M/W 1.03 (1.00, 1.05) 5.85
Li 2012 M/W 1.01 (0.99. 1.04) 5.83
Renehan 2012 M/W 1.10 (1.06, 1.14) 4.92
Matsuo 2012 M/W 1.24 (1.18, 1.29) 4.70
Hughes 2011 M/W 1.06 (0.96, 1.16) 2.26
Odegaard 2011 M/W 1.00 (0.96, 1.05) 4.26
Park 2011 M/W 1.03 (0.98. 1.08) 4.11
Oxentenko 2010 W 1.03 (1.01, 1.05) 5.88
Yamamoto 2010 M/W L e 51.30(0.96,1.77) 0.29
Wang 2008 M/W 1.02 (1.00, 1.04) 5.92
Reeves 2007 W 1.01 (0.96, 1.09) 3.51
Bowers 2006 M 1.18 (1.07, 1.31) 1.91
Larsson 2006 M 1.05 (1.00, 1.10) 4.40
Lukanova 2006 M/W 1.02 (0.96, 1.08) 3.67
Yeh 2006 M/W 1.06 (0.97, 1.16) 2.33
Engeland 2005 M/W 1.05 (1.04, 1.07) 6.40
Lin 2004 W 1.08 (1.02, 1.15) 3.62
Sanjoaquin 2004 M/W 1.00 (0.89, 1.12) 1.69
Wei 2004 M/W 1.06 (1.03, 1.10) 5.30
Saydah 2003 M/W 1.04 (0.98, 1.11) 3.30
Terry 2002 W 1.01 (0.98, 1.04) 5.44
Terry 2001 W 1.03 (0.98, 1.07) 4.64
Kaaks 2000 W - 1.13 (1.00, 1.28) 1.49
Schoen 1999 M/W < i > 1.61 (0.59, 3.71) 0.03
Tulinius 1997 M —é—-— 1.20 (0.98, 1.47) 0.63
Wu 1987 M/W -—- 1.06 (0.99, 1.12 3,52
Qverall (I-squared = 74.2%, p = 0.000) ? 1.05 (1.03, 1.07) 100.00 CUF) E%g{gous

Analysing research on cancer
prevention and survival



Cancer colorectal

CUP non-linear dose-response association of body mass index
BMI
and the risk of colorectal cancer

2 Non-linear relation between BMI and colorectal cancer
Best fitting cubic spline
non_“near dOSG- - — — — - 95% confidence interval -
response relationship
(p < 0.01).

1.5
Colorectal cancer risk
increased with greater
BMI throughout the
range observed

Estimated RR

appearedto be greater -
above 27 kg/m:;.

5y
15 18.5 25 30 35 40
BMI (kg/m?)
© World Cancer Research Fund International dietandcancerreport.org
World >% American CUP 8%‘2{‘;""5
Cancer Institute for Project
Research Cancer
Fund Research

dietandcancerreport.org

Analysing research on cancer
prevention and survival



Cancer colorectal

Total no. |No. of Risk estimate
of studies (95% ClI)
Measure studies |in meta- Increment
analysis
1.05
BMI 57 38 71,089 5 kg/m?
(1.03-1.07)
. 1.02
Waist circumference 13 8 4,301 10 cm
(1.01-1.03)
. . 1.02 .
Waist-to-hip ratio 6 4 2,564 0.1 unit

(1.01-1.04)



CUP dose-response meta-analysis* for the risk of endometrial cancer,

Ca ncer de I’endométre per 5 kg/m? increase in body mass index
BMI Per 5 kg/m?

Author Year RR (95% CI) % Weight
i
Reeves 2011 .i 122515 137 5.05
Canchola 2010 B al,21e) (AL ake) Al pibe)) 5.09
Park 2010 - ikested (Al k2, LTS 4.85
Conroy 2009 -.l 1.45 (1.27, 1.66) 4.30
34 études Epstein 2009 E—.— 1.78 (1.44, 2.21) 3.07
Lindemann 2009 - Sk EjTe (Al ies, maels) 2.99
@ Lindemann 2008 . 1.34 (1.23, 1.46) 5.07
McCullough 2008 | 1RE28 - 8851168 4.95
26 étUdes Song 2008 +-— 1.84 (1.40, 2.49) 2.25
Chang 2007 - 1.55 (1.44, 1.68) 5.24
d a n S Ia MA Friedenreich 2007 - 1.34 (1.22, 1.47) 4.97
Lundqvist 2007 s 3 E62H(1- 3881 89) 4.02
Lof 2007 4-7 1.45 (1.16, 1.82) 2.93
Reeves 2007 I. 1R A6 27 S) 5.58
Bjorge 2007 . 1.41 (1.38, 1.44) 5.78
Lukanova 2006 —E—l— 1.80(1.33, 2.43) 2kl
Kuriyama 2005 7 ' 1.63(0.94, 2.82) 0.85
n= 1 8’ 71 7 cas Lacey 2005 . E aL(oF=) (lfelo) Hlsikra) 5.18
Rapp 2005 - il,2he) (Gl AL ST 4.63
Silvera 2005 i. ik 7 (LS AL LR TE)) 4.64
Schouten 2004 - 1.84 (1.47, 2.29) 299
Folsom 2003 i. a7 (alsie), Al ey 477
Tulinius 1997 —.-i— it 2l E ey, L iEH) 3.20
de Waard 1996 —— ik Fe) a2kl i) 1.90
Tomberg 1994 -:l.— 1.70 (1.44, 2.07) 3.60
Overall (I-squared = 86.2%, p = 0.000) o | 1.50(1.42, 1.59)| 100.00 )
World ’ Am'_erican NOTE: Weights are from random effects analysis : C U ﬁgﬂg?g ous
Cancer $ Institute for ! Project
Research Cancer ;
Fund Research | I Analysing research on cancer

HTta) e ey ) 3 prevention and survival

@ Waorld Cancer Research Fund Internatinnal dietandeancerrennrt ord



Cancer de I'endometre
BMI

non-linear dose-response
relationship (p <0.0001),

with a steeper increase
in risk at higher BMI levels

CUP non-linear dose-response association of body mass index

and the risk of endometrial cancer

Non-linear relation between BMI and endometrial cancer y
15
Best fitting fractional polynomial - /
- — — — - 95% confidence interval v
10
s
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o
o=
o
=
o
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Cancer de 'endometre

Total no. |No. of Risk estimate
of studies |studies in (95% ClI)
Measure meta- Increment
EREWAH
1.50
BMI 34 26 18,717 5 kg/m?
(1.42-1.59)
1.42
BMI (18-25 ans) 8 7 3,476 5 kg/m?
(1.22-1.66)
: . 1.16
Weight gain 5 5 1,971 5 kg
(1.10-1.22)
L. 1.13
Waist circumference 4 4 1,641 5cm
(1.08-1.18)
, , , 1.21 ,
Waist-to-hip ratio 5 5 2,330 0.1 unit
(1.13-1.29)
Fund Research dietandcancerreport.org Analysing research on cancer

preventi and survival



Cancer du rein
BMI

28 études

Y

23 études
dans la MA

n=15,575 cas

World ¥ American
Cancer Institute for
Research Cancer
Fund Research

CUP dose-response meta-analysis* for the risk of kidney cancer,

per 5 kg/m? increase in BMI

Per 5 kg/m?
Author Year RR (95% CI) % Weight
Andreotti 2010 Lﬂ 1.05 (0.81, 1.37) 1.86
Sawada 2010 - 1.17 (0.88, 1.56) 1.58
Wilson 2009 - 1.40 (1.14,1.72) 277
Adams 2008 . 1.37 (.29, 1.47) 11.15
Jee 2008 = 1.55 (1.36, 1.77) 5.57
Fujino 2007 . 1.72 (1.03, 2.90) 0.52
Luo 2007 | 1.16 (1.05, 1.28) 7.87
Reeves 2007 H 1.24 (.13, 1.36) 8.25
Setiawan 2007 = 1.34 (1.18, 1.54) 5.37
Lukanova 2006 - 1.46 (1.02, 2.08) 1.06
Pischon 2006 . 1.18 (1.02, 1.36) 4.83
Samanic 2006 - 1.27 (1.14, 1.41) 7.02
Flahety 2005 = 1.44 (1.21,1.73) 3.46
Flaherty 2005 — 1.22 (0.83, 1.78) 0.93
Kuryama 2005 — 1.86 (0.79, 4.34) 0.20
Rapp 2005 - 1.21 (1.02, 1.43) 3.78
Bjorge 2004 . 1,28 {123, 1.39) 14.42
Nicodemus 2004 - 1.52 (1.24, 1.87) 2.78
vanDijk 2004 - 1.40 (1.10, 1.76) 2.26
Calle 2003 &l 1.23 (1.15, 1.31) 10.98
Tulinius 1997 - 1.44 (113, 1.84) 2.07
Gamble 1996 e 2.61 (1.13, 6.05) 0.20
Hiatt 1994 — 1.15 (0.81, 1.63) 1.09
Overall (I-squared = 38.8%, p = 0.031) | 130125 1.35 | 100,00

NOTE: Weights are from random effects analysis

L
48 i b alis

® Wanrld Canrer Research Fund Internatinnal
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Cancer du rein

Total no. [No. of Risk estimate
of studies (95% ClI)
Measure studies |in meta- Increment
analysis
1.30
BMI 28 23 15,575 5 kg/m?
(1.25-1.35)
) i 1.11
Waist circumference 3 3 751 10 cm
(1.05-1.19)
. . 1. 26 ,
Waist-to-hip ratio 4 3 751 0.1 unit

(1.18-1.36)

World % American CUP ﬁggg?gous
Cancer Institute for Project
Research Cancer .
Fund Research dletandcancerreport.org Analysing research on cancer

prevention and survival



Cancers bouche, larynx, pharynx

Pas assez d’étude pour une méta-analyse par le CUP

—> Résultats de la seule étude poolée identifiée dans la littérature :

No. of Risk estimate

studies (95% Cl) Increment

Measure in meta-
analysis

1.15

BMI 20 20 796 5 kg/m?
(1.06-1.24)




Cancer de I'estomac (cardia)

BMI
CUP dose-response meta-analysis?® for the risk of cardia stomach cancer,
per 5 kg /m?2 increase in body mass index
Per 5 kg /m?
10 études Author Year RR (95% CI) % Weight
& Abnet 2008 - 1.35{1.13. 1:53) 22.70
7 étUdES dans Corley 2008 —— 1.22 {0.90, 1.54) Akl o
Ia MA Merry 2007 —u— 46 SR e B ) TR
Samanic 2006 —— 1.09 (0.90, 1.32) 17.64
Kuriyama 2005 = 1.41 (0.85, 2.34) 5.53
Lindblad 2005 ——a— 1.23 (0.94, 1.62) TR
n = 2,050 cas Tran 2005 —— —0-93-H0 A4 15.42
Subtotal (I-squared = 55.6%, p = 0.036) £ 230 IO 100.00
MNOTE: Weights are from random effects analysis
| |
A A ArA Mannar Dacaorn h Eiind Intarnatinnal L : e Aiatanrransarrannr t e
Fund Research dietandcancerreport.org Analysing research on cancer

prevention and survival



Cancer de l'estomac (cardia)
BMI

Figure 5.32: CUP non-linear dose-response association of body mass index and

the risk of cardia stomach cancer

non-linear

dose-response relationship
(p < 0.001)

with a significant increased
at higher BMI levels

(26 kg/m? and above

Hon-linear relation betwean BM| and cardia stomach cancer
4 Best fitting cubic spline
— — — - 95% confidence interval -

2
- e
m
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o
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Cancer de la vésicule biliaire

BMI
Figure 5.33: CUP dose-response meta-analysis' for the risk of gallbladder cancer,
per 5 kg/m? increase in body mass index
Per 3 kg/m?*
Author Year RR (95% Cl) % Weight
Schlesinger 2013 1.28 (0.99, 1.65) B.36
11 études Ishiguro 2008 0.93 (0.67, 1.30) 5.46
Jee 2008 1.16 (1.07, 1.26) 25.06
@ Fujino 2007 — 1.27 (0.88, 1.83) 4.74
8 études dans la MA Samanic 2006 —= 1.09 (0.80, 1.49) 6.17
Engeland 2005 - 1.34 (1.22, 1.40) 26.35
Kuriyama 2005 ! - $2.02 (1.25, 3.29) 2.85
Calle 2003 I 1.32 (1.18, 1.47) 21.01
Overall (I-squared = 52.3%, p = 0.04) g 1.25 (1.15, 1.37) 100.00
n= 6)004 Ccas MOTE: Weights are from random effects analysis i
.
.




Cancer de la vésicule biliaire
BMI

Figure 5.34: CUP non-linear dose-response association of body mass index and

the risk of gallbladder cancer

55| Mon-linear relation between BMI and gallbladder cancer
Best fitting cubic spline
- — — — - 95% confidence interval
2
a non-linear dose-response
relationship (p < 0.01),
with an increased risk &
at BMI of 24 kg/m.or greater % -
g
1 55“'{_;_ "

15 20 25 30 35
BMI (kg/m?)



: Figure 5.35: CUP dose-response meta-analysis' for the risk of ovarian cancer,
cancer des ovaires per 5 kg/m? increase in body mass index
BMI

Per 5 kg/m*
Author Year RR (95% Cl) % Weight

Weiderpass 2012 1.00 (0.73, 1.47) 1.23

Andreotti 2010 0.90 (0.66, 1.28) 1.34

Canchola 2010 —IJ;— 0.98 (0.83, 1.15) 4.27

Chionh 2010 - 1.22 (1.00, 1.48) 3.21

Kotsopoulos 2010 - 1.02 (0.93, 1.11) 8.08

Kotsopoulos 2010 —i.— 1.17 (0.98, 1.39) 3.84

ahmann . .03, 1. .

, Lah 2009 1.13 (1.03, 1.21 8.36

26 etudes Leitzmann 2009 1.07 {0.96, 1.20) 6.45

Song 2008 T 1.22 (0.95, 1.54) 2.32

& Lundqvist 2007 rE— 1.20 (0.98, 1.46) 3.18
25 étUdes danS Ia MA Reeves 2007 - 1.07 {1.01, 1.13) 10.71

Kiani 2006 S 1.24 (0.78, 1.97) 0.71

|

Lacey 2006 = 1.05 (0.90, 1.16) 5.84

Kuriyama 2005 ¢ — 0.87 (0.39, 1.94) 0.25

Miwa 2005 1:—.— 1.52 (1.05, 2.21) 1.07

Rapp 2005 —f— 1.08 (0.89, 1.32) 3.17

Anderson 2004 1.08 (0.93, 1.26) 4.55

n = 15,899 cas

Engeland 2003 0.99 (0.96, 1.01) 12.48

Schouten 2003 = 1.15 (0.92, 1.43) 2.68

I

Lukanova 2002 — = |! 0.68 (0.49, 0.95) 1.32
Rodriguez 2002 1.09 (1.03, 1.16) 10.17

Tornberg 1994 0.93 (0.81, 1.08) 4.78

i
|
Overall (-squared = 55.1%, p = 0.001} & 1.06 (1.02, 1.11) 100.00
|
MOTE: Weights are from random effects analysis | |

i

i

|

g5 1 1.5 2



Cancer des ovaires

Figure 5.36: CUP non-linear dose-response association of body mass index and the
BMI risk of ovarian cancer

1.5 Haon-linear relation between BM| and ovarian cancer

Best fitting fractional polynomial
- — — — - 95% confidence interval

non-linear
dose-response
relationship

(p < 0.0001),

for BMI >28.4 kg/m?

Estimated RR

0.8

15 20 25 30 35
BMI kg/m?



Cancer de la prostate
de stade avancé

BMI

24 études

¢

23 études dans la MA

n=11,149 cas

Figure 5.37: CUP dose-response meta-analysis for the risk of advanced prostate

cancer, per 5 kg/m? increase in BMI

Per 5 kg/m?
Author Year RR {95% CI) % Weight
Bassett 2012 —— 1.27 (1.08, 1.49) 5.10
shafique 2012 — 0.91 (0.69, 1.21) 1.93
Batty 2011 - — 1.07 (0.91, 1.26) 5.00
Dehal 2011 ——— 1.12 (0.75, 1.68) 0.97
Discacciati 2011 —— 1.05 (0.89, 1.23) 5.13
Stocks 2010 - 1.11 (1.00, 1.22) 10.51
Hernandez 2009 1.00 (0.88, 1.13) 7.67
Martin 2009 l 0.97 (0.75, 1.26) 217
Pischon 2008 - 1.09 (0.96, 1.24) 7.25
Fujino 2007 | I S 1.40 (1.00, 1.96) 1.38
Littrman 2007 —n— 1.07 (0.91, 1.26) 4.97
Rodriguez 2007 — — 1.18 {1.02, 1.37) 5.97
Wright 2007 . 1.00 (0.94, 1.08) 15.04
Baillargeon 2006 0.99 (0.55, 1.79) 0.46
Gong 2006 —— 1.20 (1.03, 1.41) 5.29
Kurahashi 2006 = > 1.54 (0.85, 2.76) 0.47
Eichholzer 2005 € = 0.77 (0.43, 1.40) 0.45
Gapstur 2001 0.98 (0.76, 1.25) 2.46
Rodriguez 2001 ; 1.07 (0.99, 1.16) 12.57
Putnam 2000 —_—= 2.08 (1.07, 4.03) 0.37
Schuurman 2000 _ 1.03 [0.77, 1.36) 1.88
Cerhan 1997 > 2.43 (0.84, 7.05) 0.14
Giovannucci 1997 —— 1.05 (0.83, 1.31) 2.83
Subtotal (I-squared = 18.8%, p = 0.21) P 1.08 {1.04, 1.12) 100.00
NOTE: Weights are from random effects analysis
[ I
A5 1 2.2



Cancer de la prostate
de stade avancé

Total no. |No. of Risk estimate
of studies (95% ClI)
Measure studies |in meta-

Increment

analysis

1.08 (1.04-

2
BMI 24 23 11,149 1.12) 5 kg/m
Waist circumference 5 4 1,781 1211)2 s 10 cm
| L 1.15 |
Waist-to-hip ratio 4 4 1,781 0.1 unit

(1.03-1.28)



Cancer du sein

BMI

effet modificateur du
statut ménopausal

— Cancer du sein
en post-ménopause

156 études

4

56 études

dans la MA

n = 80,404 cases

World
Cancer
Research
Fund

American
Institute for
Cancer
Research

CUP dose-response meta-analysis’? for the risk of postmenopausal

breast cancer, per 5 kg /m? increase In body mass Iindex

There was no evidence of a
non-linear dose-response
relationship (p = 0.08).

Author Year Per 5 kg/m?2 RR (95% Cl) % Weight
Bandera 2015 ! 1.05 (1.00, 1.11) 4.85
Kabat 2015 - 1.13 (1.10, 1.16) 5.86
Bhaskaran 2014 - 1.05 (1.03, 1.07) 6.15
Catshurg 2014 - 1.13 (1.00, 1.29) 247
Emaus 2014 - 1.05 (1.00, 1.11) 5.03
Guo 2014 S 1.42 (0.98, 2.07) 0.37
Horn 2014 - 1.16 (1.09, 1.25) 412
Miao Jonasson 2014 -El- 1.19 (1.07, 1.33) 2.70
Wada 2014 = 1.28 (1.16, 1.40) 3.2
Couto 2013 —t— 1.11 (0.90, 1.37) 1.06
Krishnan 2013 :I 1.12 (1.03, 1.21) 3.64
Cecchini 2012 - 1.06 (0.96, 1.17) 3.01
Harlid 2012 —-i— 1.05 (0.94, 1.18) 2.69
Sczaniecka 2012 L 1.06 (0.98, 1.16) 3.54
White 2012 + 1.12 (1.03, 1.22) 3.50
Schonfeld 2011 l: 1.09 (1.06, 1.12) 5.80
Gaudet 2010 e 0.93 (0.73, 1.19) 0.81
Torio 2010 —— 1.10 (0.95, 1.34) 1.47
Rod 2009 —-é— 1.13 (0.96, 1.33) 1.60
Kerlikowske 2008 It 1.09 (1.06, 1.12) 5.74
Song 2008 P -— 1.40 (1.28, 1.61) 2.50
Lundqvist 2007 - 1.16 (1.05, 1.28) 3.06
Reeves 2007 | 1.18 (1.15, 1.22) 5.64
Krebs 2006 -:'— 1.14 (0.98, 1.32) 1.82
Li 2006 i 1.71 (1.26, 2.34) 0.53
Feigelson 2004 % 1.12 (1.07, 1.18) 4.90
Manjer 2001 —-—i~ 0.94 (0.74, 1.19) 0.85
van den Brandt 2000 s 1.09 (1.03, 1.14) 4.79
Sonnenschein 1999 | —— 1.56 (1.21, 2.01) 0.78
Galanis 1998 —E—-— 1.23 (1.03, 1.47) 1.36
Kaaks 1998 — == 0.90 (0.63, 1.28) 0.42
Tulinius 1997 5 1.12 (0.99, 1.26) 241
Tornberg 1994 + 1.13 (1.02, 1.26) 2.76
De Stavola 1993 —a— 0.95 (0.61, 1.47) 0.28
Vatten 1990 —t 0.90 (0.68, 1.18) 0.65
Overall (l-squared = 73.6%, p = 0.000) ¢ 1.12 (1.09, 1.15) ] 100.00
NOTE: Weights are from random effects analysis E
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Cancer du sein en post-ménopause

Total no. |No. of Risk estimate
of studies (95% CI)
Measure studies |in meta- (e
analysis
1.12
BMI 156 56 80,404 5 kg/m?
(1.09-1.15)
, , 1.11
Waist circumference 27 11 14,033 10 cm
(1.09-1.13)
, , , 1.10 ,
Waist-to-hip ratio 29 18 15,643 0.1 unit
(1.05-1.16)
. . 1.06
Weight gain 22 15 16,660 5 kg

(1.05-1.08)



Cancer du sein Figure-5.45:-CUP- dose-response- meta-analysis' for-the-risk- of- postmenopausal-
en post-ménopause

breast-cancer, per-5-kg/m?increase-in-body-mass-index-in-young-adulthood

1 | - Per-5-kg/m2 1 ;
Authord Yeard RR+«(95%-Cl)x %-"Weighta
Quand prise de poids : : FF : c
) Banderax 2015x E 0.88-(0.75,-1.03)x 10.128 ¢
Par 21 BMI de 5kg/m Catsbergr 20140 —he— 0.89-(0.62,-1.29)x  3.20s  F
entre 18 et 25-30ans Hanx LU ; UTUWULI3, M 7,520
Krishnana 2013n j 0.90-(0.79,-1.04)x 11.58x
Whiter 2012n h 0.88-(0.82,-0.95)x 16.448 ¢
Suzukiz 2011m = 0.77-(0.59,-1.02)= 5.17a £
Burtons 2010x 5 0.86-(0.53,-1.47)x 1.811 £
29 & Kawaix 2010x <—'—“ 0.44-(0.25,-0.77)x 1.521 £
études Torigx 2010x —Ti— 0.90+(0.70,-1.22)a 5.01% £
@ Lic 2006x —";3-- 0.76-(0.50,-1.17)& 2470 ¢
18 études Morimotox £Zo0u2Z8 :n_ 0.75-(0.62,-0.91)x 8.14x £
Sellersn 20024 D 0.67-(0.59,-0.76)x 12.158 ¢
dans Ia MA van-den-Brandta '77/™ ?- U-O":“-’ ',-"-”9)'“ 8.17a
Londonr 19891 —'P— 0.79-(0.63,-0.99)x 6.69x
Overall-(l-squared-=-43.5%, -p-=-0.042)a (? 0.82-(0.76,-0.88)u 100.00a E
NOTE: -Weights-are-from-random-effects-analysisa i} = = o
|
| : |

.249 1 4.02



Figure 5.40: CUP dose-response meta-analysis®-2? for the risk of premenopausal

C ancer d u Sein breast cancer, per 5 kg /m? increase in body mass index
enp ré-meéno pause Author Year = (g;éga/ (I:'I‘; % Weight
Bandera 2015 ‘H- 0.97 (0.91, 1.03) 8.68
Bhaskaren 2014 .. 0.89 (0.87, 0.91) 10.90
B M I Catsberg 2014 —i—l— 1.01 (0.87, 1.17) 4.37
Wada 2014 | —— 1.22 (1.00, 1.47) 3.18
Couto 2013 —i:-- 0.93 (0.80, 1.08) 4.34
Cecchini 2012 V| —— 1.30(1.03, 1.62) 2.52
Manders 2011 —I—i—— 0.78 (0.49, 1.24) 0.71
1 28 é tu des Lundgqvist 2007 0.95 (0.84, 1.08) 5.36
Reeves 2007 0.93 (0.86, 1.00) 7.96
u Reinier 2007 : 0.95 (0.81, 1.13) 3.84
Li 2006 E 1.04 (0.77, 1.42) 1.49
37 études Lukanova 2006 — 0.70 (0.46, 1.08) 0.82
Michels 2006 E 0.96 (0.90, 1.03) 8.65
dans la MA Lahmann 2004 - 0.90 (0.82, 1.00) 6.60
Weiderpass 2004 +i 0.82 (0.72, 0.93) 5.25
Manjer 2001 —EI— 1.01 (0.74, 1.37) 1.49
van den Brandt 2000 —I-i- 0.86 (0.77, 0.96) 6.04
Sonnenschein 1999 —-i—— 0.87 (0.65, 1.19) 1.53
Galanis 1998 E——-— 1.25(0.91, 1.71) 1.41
n = 1 6, 371 cas Kaélfs 1998 —_:L 0.97 (0.74, 1.26) 1.96
Tulinius 1997 : 1.05 (0.84, 1.31) 2.55
Tornberg 1994 — 0.69 (0.56, 0.84) 2.91
De Stavola 1993 —;—-— 1.02 (0.66, 1.59) 0.78
Vatten 1992 -I-:L 0.86 (0.78, 0.95) 6.66
Overall (l-squared = 54.5%, p = 0.001) é 0.93 (0.90, 0.97) 100.00
NOTE: Weights are from random effects analysis !
I I I

A58 1 21.8



Cancer du sein
en pré-meénopause

Measure

Total no.
of
studies

No. of
studies
in meta-

analysis

Risk estimate

(95% CI) Increment

0.93 (0.90-

2
BMI 128 37 16,371 0.97) 5 kg/m
. . 0.99
Waist circumference 6 6 10 cm
(0.95-1.04)
. . . 1. 06 .
Waist-to-hip ratio 11 1 0.1 unit

(0.98-1.16)

39



Surcharge pondérale / prise de poids et risque de cancer

WCRF/AICR
GRADING

STRONG
EVIDENCE

World

Cancer
Research

Fund

)

Irtstitutcﬂnr STRONG
Cancer EVIDENCE
Research

Convincing

Probable

Substantial
effect on
risk unlikely

. Exposure | Cancer site

Adult body (premenopause)

(premenopause)
Body fatness

(postmenopause)

i Exposure

Adult body
fatness

Adult weight gain

Adult body
fatness

Adult body
fatness

DECREASES RISK INCREASES RISK

i Cancer site

Oesophagus
(adenocarcinoma)
2016

Pancreas 2012?
Liver 20152
Colorectum 2017

Breast

(postmenopause)
20173

Endometrium 201345
Kidney 2015
Breast

(postmenopause)
20173

Mouth, pharynx and
larynx 2018

Stomach (cardia)
20162

Gallbladder 201527
Ovary 20143258

Prostate (advanced)
20141°

Cervix (BMI = 29 kg/
m?) 201725

Gontinu ous
f Update
Project

Analysing research on cancer
prevention and survival



LALiSUE ° ’ . O INSTITUT
Questions émergeant du groupe de travail Q NATIONAL
du Comité

* Obésité -obésitéS

— Définition ? Criteres ?

Méthodes de diagnostic, de mesure, d’évaluation ?

— BMI, ...

— Trajectoires de poids

— CT scan

Existe-t-il des périodes critiques de la vie pour la prise de poids ?

— ex : enfance, ménopause ..., apres chirurgie bariatrique ?

Populations particulieres ? Lien avec la génétique ?

— Impact de 'obésité chez des patients avec prédisposition héréditaire au cancer ?

— Al'inverse, si prédisposition a I'obésité (hérédité monogénique ou polygénique)
risque accru de développer des cancers ?



The timing of adiposity and changes in the life course on the risk of cancer

Fa ng / & Giovannucci EL Cancer and Metastasis Reviews (2022) 41:471-489

5 types d’études : traditional epidemiologic studies examining adiposity at different time points, studies examining
weight gain in specific life phases, studies examining weight loss over a period including from bariatric surgery, life
course trajectory analysis, and Mendelian randomization studies.

Table 1 Summary of existing evidence for adiposity in the life course and cancer risk

Cancer Early life body weight (child- Adulthood  Adulthood Adulthood
hood, adolescence, early adult-  body weight weight gain  weight loss
hood)

Premenopausal breast cancer! - — — -

Postmenopausal breast cancer” — + ++ .
Endometrial cancer” + ++ g _
Aggressive prostate cancer — + 0 0
Colorectal cancer” + 4 + _
Liver cancer - + + 4 .
Pancreatic cancer + + + + 0
Kidney cancer + + + 0

+ positive association, + 4+ strong positive association, — inverse association, ) hmited evidence



JAMA | Original Investigation
Association of Bariatric Surgery With Cancer Risk Aminian et al. 2022

and Mortality in Adults With Obesity

Total cancer cases

| LIS

HR, 0.B3 (95%C1, 0.69-0.99); P=.04

Maomgurg ial control

(=)
1

-
i

Cumulative incidence, %4

Banatne surgery

i z 4 b B 10

Time since index date, y
Mo, at rek
Nomturgical control 25265 23724 18422 12E8E81 Bl74 4475

Bariatric surgery
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5’053 patients dans groupe chirurgie

et 25’265 dans groupe témoins.

Appariement 1:5 sur : age, sexe, origine ethnique,
date d’inclusion, BMI, tabagisme, diabete type 2,
lieu de vie, index de comorbidités

Type de chirurgie : RYGB 66% SG 34%

Incidence cumulée du nombre de cancers a 10 ans :
6,8% dans le groupe chirurgie
vs 8,3% dans le groupe témoin
(p < 0,05).
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Effects of Bariatric Surgery on Cancer Risk: Evidence

from Meta—-analysis
Kui Zhang ', Yupeng Luo 2, Hao Dai !, Zhenhua Deng 3

Abstract
Introduction: Weight loss after bariatric surgery yields important health benefits. A multitude of

observational studies have investigated the association of bariatric surgery for severe obesity with the
risk of cancer. However, the results were debatable. The aim of the present study was to estimate the

effect of bariatric surgery on overall cancer risk.

Methods: A systematic literature search was performed to identify studies evaluating the association
of bariatric surgery for severe obesity with the risk of cancer. Meta-analysis was performed to

calculate combined prevalence.

Results:|Twenty-one cohort studies with 304,516 patients|with obesity having under gone bariatric
surgery and 8,492,408 patients with obesity as controls were included. Meta-analysis found decreased
cancer risk to be associated with bariatric surgery (OR = 0.56, 95% Cl = 0.48-0.66), both for the
incidence of cancer (OR = 0.56, 95% Cl = 0.46-0.68) and mortality of cancer (OR = 0.56, 95% CI =
0.41-0.75).|In subgroup analysis, bariatric surgery was significantly associated with decreased breast

cancer risk and endometrial cancer risk, but not associated with other cancer risk.

Conclusions: Our meta-analysis indicated that bariatric surgery for severe obesity was associated with
decreased cancer risk, both for cancer incidence and mortality. Moreover, further studies estimating
the functional effect and side effects may eventually provide a better, comprehensive understanding.
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Questions émergeant du groupe de travail §®332§5¢R
du Comité

* Populations particulieres ? Lien avec la génétique ?
— Impact de l'obésité chez des patients avec prédisposition héréditaire au cancer ?

— Al'inverse, si prédisposition a I'obésité (hérédité monogénigue ou polygénique)
risque accru de développer des cancers ?



Prédisposition héréditaire au cancer et liens avec l'obésité ?

Kim SJ et al. Int J Epidemiol 2018 : multicenter longitudinal cohort study of 3734 BRCA mutation carriers
= no association between BMI and weight change and breast cancer risk.

Qian F et al. INCI 2019 : étude de randomization mendélienne avec 11,451 cases de cancer du sein chez des
porteurs de mutations BRCA 1/2.
= BMI was inversely associated with breast cancer risk (per 5 kg/ m?, HR =0.94 [0.90-0.98; p = 0.007]

Kotsopoulos J et al. 2005 : body weight changes and breast cancer risk in 3291 women who carried BRCA 1 or
BRCA 2 mutations and provided information on weight at ages 18, 30 and 40

= a weight loss of at least 4.5 kg between ages 18 and 30 : 34% significant reduction in breast cancer risk

= weight gain later in life not associated with increased risk

Manders P. et al. 2011 : Retrospective cohort study in 719 women with BRCA1 or BRCA2 mutation in pre and

post menopause.

= decrease in risk in relation to BMI at 18 years

= in postmenopausal age, there was a higher breast cancer risk in women weighing> 72 kg compared to those
with weight <72 kg

D’apres Daniele A,. Hered Cancer Clin Pract. 2021



Evaluation of modifiable factors and polygenic risk score in thyroid cancer.

The contribution of the PRS remained after stratifying participants with healthy behaviors, such as
nonsmokers/nondrinkers, and regular exercise. Although the PRS did not significantly contribute to the risk for
thyroid cancer, when participants were stratified according to BMI, BMI and the PRS had a cumulative effect on
thyroid cancer risk. The combined effect of genetic polymorphisms on predisposition to thyroid cancer may
differ based on tobacco smoking, alcohol consumption, regular exercise behaviors and cumulative BMI

Weighted polygenic risk score

Factor [0-0.523] (0.523-0.955] (0.955-2.510]
BMI OR (95% ClI) p OR (95% ClI) P
Normal

1.00 (ref.) 1.63 (0.91-2.91) 0.10 1.56 (0.86-2.80) 0.14
Overweight

1.00 (ref.) 0.28 (0.05-1.54) 0.14 1.43 (0.44-4.59) 0.55
Obese

1.00 (ref.) 0.50 (0.23-1.08) 0.08 0.76 (0.34-1.70) 0.51

P for heterogeneity

0.02

0.36

Hoang T.et al. Endocr Relat Cancer. 2021



Risque génétique de cancer(s) et bénéfice d’adopter une bonne hygiéne de vie

AAC American Association Cancer Res. 2021(UK)
for Cancer Research’

No. of cases/ Incidence/
HR (95% CI P value
Subgreup Total no. 100,000 py (95% Ci)

Faible risque génétique Low genetic risk

Favorable lifestyle 225/6,020 536.01 || Reference Reference
Intermediate lfestyle  1,386/32,468 612.62 118 (1.03-1.36) 0.021 Femmes
Risque intermédiaire Unfavorable lifestyle 475/9,444 723.66 1.42 (1.21-1.66) <0.0001
Intermediate genetic risk

Favorable lifestyle 814/17,835 658.12 1.24 (1.07-1.43) 4.87X103
. o Intermediate lifestyle  49,38/97,722 728.33 1.42 (1.25-1.63) <0.0001
HaUt rlsque genethue Unfavorable lifestyle 1,734/28,238 886.46 : 1.74 (1.51-2.00) <0.0001

l High genetic risk
Favorable lifestyle 318/6,016 767.05 1.44 (1.22-1.71)  <0.0001
Classement / "lifestyle" Intermediate lifestyle  2,185/32,571 976.81 " 1.93(1.68-2.22) <0.0001
-mode de vie sain Unfavorable lifestyle 765/9,345 1,199.99 . 3 2.38 (2.05-2.76) <0.0001
(4a5 conditions bénéfiques) 05 10 20 4o

_ . - pas de tabagisme actuel,
- mode de vie intermediaire - pas de consommation d’alcool,
(233 conditions bénéfiques) - activité physique réguliere (75 & 150mn / sem),
- Indice de Masse Corporelle modére (# obésite)
- régime alimentaire sain
(quantité accrue de fruits, de légumes, de céréales
completes, de poisson
et une quantité réduite de viandes rouges et de
viandes transformées

- mode de vie défavorable
(Oou1)




Facteurs nutritionnels et risque de prise de poids, surpoids et obésité

Facteurs nutritionnels et risque de prise de poids,

surpoids et obésité
(WCRF/AICR, 2018)

Facteurs augmentant Le risque

Niveau de preuve convaincant Niveau de preuve convaincant
Temps d'écran (enfant) Marche

Boissons sucrées

Niveau de preuve probable
Niveau de preuve probable Activité physique d'endurance

Temps d'écran (adulte) Aliments contenants des fibres

Restauration « Fast food » Régimes de type méditerranéen

Régimes de type occidental Avoir été allaité




Conclusions

* Obésité = situations hétérogenes

* Lerisque pour |la santé et notamment de cancers differe selon de
nombreuses conditions notamment : age, composition corporelle
et distribution du tissu adipeux (sans doute ces caractéristiques)
et/ou trajectoire de poids.

* Situations complexes : obésité « métaboliquement normale » ou
obésité sarcopénique
— doivent étre identifiées : outils disponibles ?

— a prendre en compte dans les approches thérapeutiques pour la prise en
charge de l'obésité

=a prendre en compte dans I'évaluation du risque de cancer associé



To reference this matrix please
use the following citation:

World Cancer Research Fund/
American Institute for Cancer
Research. Continuous Update
Project: Diet, Nutrition, Physical
Activity and the Prevention of

Cancer. Summary of Strong

Evidence. Available at:
werf.org/cupmatrix accessed
on DD-MM-YYYY

Abbreviation: SLR, systematic
literature review.
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Obaésités et risque de cancers en prévention primaire
)5 CUP) oo

Research Project

- Fund International
Analysing research on cancer
prevention and survival

SUMMARY OF STRONG EVIDENCE ON DIET, NUTRITION,
PHYSICAL ACTIVITY AND THE PREVENTION OF CANCER

|:[ Convincing decreases risk [I Probable decreases risk |:| Probable increases risk

D Convincing Increases risk

=  Gaps dans la matrice, de nouvelles études depuis, mais impact toujours non
déterminé de l'obésité sur le risque de certains cancers ?

= au-dela de I'IMC : tour de taille, rapport tour de taille/tour de hanche ...
— utiliser d’autres types de mesures ? (répartition, %masse grasse ?)

= On mangue encore d’études
= Notamment sur la notion temporelle / les moments de vie : pré- et post-
ménopause, jeunes adultes (18-25/30 ans), Ou sur la prise de poids a I'dge adulte

Obésité, adiposité au cours de la vie : impact du statut pondéral aux différents ages,
prises, pertes de poids au cours de la vie ? — Trajectoires de poids
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