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Epidemiology of colorectal cancer

J Third most common
cancer type

) Incidence

1.4 million new cases
diagnosed in 2012

] Mortality
694,000 deaths in 2012
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Epidemiology of colorectal cancer

J 54% of colorectal cancer cases
occur in developed countries.

1 More deaths (52%) in the less
developed regions

. Increase by 60% by 2030

= 2.2 million new cases
= 1.1 million deaths

Mortality
>144
9.0-144
58-90 :
4.1-58 ! -
<41

[l No data [ Notapplicable

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever D

i n an ; 3 ¢ i ala source; GLOBOCAN 2012 World Health
on the part of the World Health Organization conceming the legal status of any country, temitory, city or area or of its authorities, roduction: 1Al izati
or w\c’fm'mg the delimitation of ill'g frontiers or hwnd:nges\ Di%sd and daﬁhgg Iinesm mnp:rr"epre}:aanl approximate border lines mg Health Organization 0rgar||zat|on
for which there may not yet be full agreement,

© WHO 2015. Al rights reserved
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Nutrition and cancer promoting mechanisms
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Objective

To review the meta-epidemiological evidence on the role of nutrition
(including body composition) in colorectal cancer in order to identify
potential targets for nutritional chemoprevention.
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Methods

Umbrella review of evidence

An online literature search
= MEDLINE, ISI Web of Science and Scopus

Studies published in English (up to June 2017)

Inclusion criteria:
= Systematic literature reviews (SLRs) and meta-analyses (MAS) of observational studies
= Most updated reviews and meta-analyses




Nutrition and colorectal cancer

FOOD, NUTRITION, PHYSICAL ACTIVITY AND

World Sy’ American CANCERS OF THE COLON AND THE RECTUM 2011

Cancer Institute for
Research Fund & Cancer Research
- - DECREASES RISK INCREASES RISK
) Continuous Update Project Physical activity? Red meat*®
Keeping the science current Foods contalning Processed meat*®
dietary fibre® Alcoholic drinks (men)?
Body fatness

Abdominal fatness
Adult attained height®

Garlic Alcoholic drinks (women)?
Milk®
Calcium®

Substantial None identified
effect on risk
unlikely

Colorectal Cancer
2011 Report
1 Physical activity of all types: occupational, household, transport and recreational.

FOOd, Numtlon-‘ Ph)‘SIc:aI Actwmf, 2 The Panel judges that the evidence for colon cancer is convincing. No conclusion was drawn for rectal cancer.
and the Prevention of Colorectal Cancer 3 Includes both foods naturally containing the constituent and foods which have the constituent added.
Dietary fibre is contained in plant foods.
4 Although red and processed meats contain iron, the general category of ‘foods containing iron’
comprises many other foods, including those of plant origin.
5 The term ‘red meat' refers to beef, pork, lamb, and goat from domesticated animals.
6 The term ‘processed meat' refers to meats preserved by smoking, curing, or salting, or addition of
chemical preservatives.
7 The judgements for men and women are different because there are fewer data for women.
For colorectal and colon cancers the effect appears stronger in men than in women.
. 8 Adult attained height is unlikely directly to modify the risk of cancer. It is a marker for genetic,
Continuous environmental, hormonal, and also nutritional factors affecting growth during the period from
Update iject preconception to completion of linear growth (see chapter 6.2.13 — Second Expert Report).
| 9 Milk from cows. Most data are from high-income populations, where calcium can be taken to be a
c U P marker for milk/dairy consumption. The Panel judges that a higher intake of dietary calcium is one way
in which milk could have a protective effect.
10 The evidence is derived from studies using supplements at a dose of 1200mg/day.




Red and processed meat

RR (85% ClI) o
Author Year  Subgroup per 100g/day increase  Weight
’ L]
‘0’ Meta'anay|5|s Colorectal cancer
Chen 1998  Male 1.11{0.76, 1.63) 118
_ Pistinan 1999 Male 1,05 (0.74, 1.49) 4.86
13 prospective studies Flood 2003 Female — 114(0.74,1.75) 341
Lin 2004 Female —— 0,73 (0.55, 0,99) 6.13
Larsson 2005 Female 1.20 (0.99, 1.45) 10.58
. . Norat 2005  Mixed 1.25(1.10,1.42) 14.68
53 Berndt 2006 Mixed — 1,38 (0.84, 2.28) 2.64
* M a I n res u Its Cross 2007 Mixed 1.31(1.20, 1.44) 17.51
_ /% ricle i i Kabat 2007 Female —_— 1,12 (0.60, 2.09) 1.77
14% risk increase in colorectal cancer for g S e ot
every 100 g/day increase of total red and Fung 2010 Male 107(097,1.17) 1743

Subtetal (I-squared = 56.2%, p=0.011) 1.14(1.04, 1.24) 100.00

processed meats

Colon cancer

ety et

. H H Willett 1980 Female 1.67 (1.08, 2.29) 8.10
° Non-“near aSSOC|at|On Bostick 1994 Female 0.97 (0.74,1.25) 12.41
e Above 140 g/day the risk Giovannucci 1994 Male 1.73(1.25,2.39) 9.86
) ) ’ Chao 2005 Mixed 1.12 (0,93, 1.35) 16.18
increase is less pronounced. e Larsson 2005 Female 154(1.22,195 1365
Norat 2005 Mixed 1.26 (1.07, 1.48) 17.58
= Kabat 2007  Female —— 0.61(0.29, 1.28) 275
Cross 2010 Mixed 1.200(1.05,1.37) 19.46
Subtotal (l-squared = 59.6%, p=0.015) 1.25(1.10,1.43) 100.00
T
x Rectal cancer
E Chao 2005  Mixed 1.33 (0,98, 1.80) 2012
EZH Larssen 2005 Female 1,28 (0.75,2.21) 7.20
E Norat 2005 Mixed 1.22 (099, 1.51) 34,63
Kabat 2007 Female 4270142 1277) 1.86
4 Cross 2010 Mixed 1.3101.07, 1.61) 36.18
Subtotal (l-sgquared = 18.2%, p = 0.299) 1.31(1.13,1.52) 100.00
NOTE: Weights are from random effects analysis
. T T T T T T T T T T | I
] 20 40 80 B8O 100 120 140 160 18O 2 1 5
Red and processed meats intake (g/day)
————— Best fitting fractional polynomial Meta-analyses of red and processed meat consumption and the risk
“““ 855 aaniidence intarnel of colorectal cancer
Non-linear dose-response meta-analysis Chan D et al. Plos One 2011
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Poultry and colorectal cancer

%
,:‘ M eta_analysis Study Year Sex QOufcome RR {95% CI) Weight
- 16 studies Wikt 190 F CC +: 063(046,086) 621
Giovamnuccd 1934 M CC —‘-— 087(062,123) 542
s 11% lower risk for the highest versus " Bostk 1984 F GG e 1,05 (0.46,240) 1.15
lowest category of intake o Ko 1997 F CRC . 075(0.30,188) 0.84
Piefren 1999 M CRC : - 1.36(068,274) 1.5
Ma 2001 M CRC —_————  13(072,250) 196
1.10- Tiemersma 2002 MF CRC € . E 045(0.11,185) 041
English 2004 WF CRC I'i- 077 (069, 097) 1281
ﬁ lasson 2005 F CRC € i 040(0.16,101) 094
T Luchtenborg 2005 WF CRC —_— 083(051,1.35) 3.04
E Norat 005 MF CRC 096084, 1.13) 1437
ﬁ Sato 2008 WF CRC —i——l— 124 (068, 228) 2.0
i) Spencer 2010 MF CRC (.80 (065, 1.00) 1010
i Danel 2011 MF CRC 097(092,101) 2188
Parr 03 F CRC ' 076(054,1.14) 473
Egebery 2013 MF CRC : 102(0.85,121) 12.39
o et Overall (-squared = 41.2%, p = 0.043) 4} 089 (0.81,097) 100,00
0 10 20 30 40 50 60 70 &80 0 .
Puultry mnsumptiun, grams.’day NOTE: Weights are from randomeﬁectls analysis : | E | | :
2 5 8 1 2 1
Dose-response analysis between poultry intake and Meta-analysis of poultry intake and the risk of colorectal
colorectal cancer cancer

Shi Y etal. Eur J Nutr 2015
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Heme iron

% Meta-anaylsis
— 7 prospective studies

** Main results

% 14% risk increase in colorectal
cancer for high versus low heme
iron intake

ID

Lee, 2004 (PCC)
Lee, 2004 (DCC)
Larsson, 2005
Balder, 2006 (M)
Balder, 2006 (F)
Kabat, 2007

Cross, 2010
Zhang, 2011 (NHS)
Zhang, 2011 (HPFS)
Hara, 2012 (M)
Hara, 2012 (F)

Overall (lI-squared = 11.5%, p = 0.335)

L

T

RELS

.----.0_--_

ES (95% CI)

2.18 (1.24, 3.85)
0.90 (0.45, 1.80)
1.31(0.98, 1.75)
1.32 (0.96, 1.81)
1.20 (0.86, 1.68)
1.06 (0.80, 1.41)
1.13 (0.99, 1.29)
1.21 (0.96, 1.52)
0.98 (0.77, 1.25)
1.06 (0.79, 1.42)
0.88 (0.61, 1.28)
1.14 (1.04, 1.24)

Meta-analysis of heme iron intake and the risk

of colorectal cancer

Qiao& Feng Can Causes Control 2013
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Alcohol and colorectal cancer

Ca Co Ca Co
’:’ M eta - a n a y I S i S Author, year Sex  Site Exp Exp NExp NExp RR (95% CI)
— 18 prospective studies G ol i
Peters, 1989 M CR 45 45 61 63 —" 0.89(0.52, 1.51)
Longnecker, 1990 M CR 51 57 168 281 —:'l— 1.63(1.05, 2.53)
) . Choi, 1991 M CR 64 NZ 30 105 I —_—— 3.53(2.58,4.82)
0
* M a I n res u Its Riboli, 1991 M CR 95 156 8 16 + : 1.22(0.32,4.59)
1
o 0 H H H H Barra, 1992 MW CR 469 979 354 576 — 1.01(0.83,1.23)
21% higher risk for moderate alcohol drinking . dwd i o L i i
. . . P |
— 52% higher risk for heavy (24 drinks/day) alcohol s & a6 ; A
) ) ) ) ) Murata, 1996 M CR 9 12 34 98 1 +- 2.16 (0.84, 5.59)
drinking compared to occasional drinking Towni 1998 MW CR 39 56 %95 109 — 095076, 119
Murata, 1999 M CR 97 mn 50 7 ——— 1.96(1.20, 3.20)
Ii, 2002 M CR 209 176 503 462 —C—: 1.17(0.91, 1.50)
|
- - Sharpe, 2002 M CR 111 32 106 59 B e — 2.05(1.28,3.30)
0, 0, 0,
7 /0 1 38 /0 and 82 /O hlg her ”Sk for 10! 50! All case-control studies (I-squared = 83.4%, p = 0.0001) <> 149(1.13, 1.96)
and 100 g/day of alcohol, respectively i
Cohort studies |
5 Otani, 2003 M CR 90 71194 65 74123 —E—l— 1.70(1.20, 2.40)
' Pedersen, 2003 MW CR 69 2821 124 5712 —— 1.18(0.87, 1.60)
45 - i Wakai, 2005 M CR 97 47460 54 33018 —_— 1,56 (1.11, 2.19)
4 | (:’ Akhter, 2007 M CR 138 75969 36 34553 :—I— 1.91(1.32,2.77)
E Ferrari, 2007 MW CR 101 81939 224 409104 —e-I— 1.66(1.27, 2.16)
A 1 Lim & Park, 2008 MW CR 10 4291 74 48414 -+ - 1.11(0.40, 3.06)
& 3% .
— 3 Thygesen, 2008 M CR 59 28425 67 71855 —5— 1.75(1.21, 2.53)
- 1 ;
7] All cohort studies (I-squared = 0.0%, p = 0.468) 1.57(1.38, 1.80)
=25 i
g All studies (I-squared = 76.4%, p = 0.000) <> 1.52(1.27, 1.81)
2 2 i
“ L
D 15 T T 11
z 25 15 ) 3
1
05 -

(=]

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Alcohol (g/day)

Dose-response meta-analysis of alcohol consumption

drinkers) and the risk of colorectal cancer

Meta-analysis of alcohol consumption (heavy versus occasional

Fedirko V et al. Ann Oncol 2011
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Lifetime alcohol

First author, Year RR (95% Cl)
Cohort

Ferrari, 2007* 2.02 (1.51,2.70)
Thygesen, 2008 1.59 (1.06, 2.38)
Subtotal (I-squared = 0.0%, p = 0.346) 1.86 (1.47, 2.36)

Case-control
Williams, 1977 -— 1.31 (0.88, 1.96)
Kune, 1987 - 1.20 (0.90, 1.59)

Freudenheim, 1990
Riboli, 1991
Benedetti, 2009

Subtotal (I-squared = 0.0%, p = 0.533)

Overall (I-squared = 33.5%, p = 0.172)

1.83 (1.25, 2.68)
1.35 (0.89, 2.06)
1.2 (1.01, 1.74)
1.35 (1.17, 1.57)

1.49 (1.27, 1.74)

T
A

1

I
10

Relative risk (highest vs lowest intake category)

Meta-analysis of alcohol consumption measured during lifetime/over time and colorectal cancer

Jayasekara et al. Alcohol and Alcoholism 2016
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Obesity and colorectal cancer

Studies examining Relative Risk
BM levels 95%C1)
o Park et al, 2011 (F) 57 (0.91-2.73] 3
0’0 Meta_a na ISIS Park et al, 2011 (M) 1.06 (0.67-1.69)
¢ Odegaard et al, 2011 1.25 (1.01-1.55)
Matsuo of al, 2071 (F) 1.30 {1.00-1.68)
. . Matsuo et al, 2011 (M) 1.50 (1.15-1.96)
— 41 studies on general obesity Lovar 2011 (©) 18024220
Lewi et al, 2011 (R) 0.86 (0.54-134)
. . Hughes el al, 2011 (F) 057 (0.76-1.24)
— 13 studies on central obesity M G oy Ban
Oxentenke ot al, 2010 1.29 (1.10-151)
Bassett et al, 2010 (F) 100 (0.70-1.24)
Bassett et al, 2010 (M) 1.51(1.00-2.28)
Wang et al, 2008 (F) 1,62 (1.04-2.54)
Wang et al, 2008 (M) 176 (1.12-2.76)
. R Thygesen et al, 229 (1234.26)
Wang et al, 2007 1.19 (0.97-1.45)
"’ Ma I n resu Its Re:?;salat 2007 1.01 (0.94-1.09)
Lundqist et al, 2007 (C) (Older) 1.30 (0.90-1.80)
Lundaist et al, 2007 (C) {Younger) 110 (0.50-2.50)
Lundauist et al, 2007 (R) (Older) 0.70 (0.40-1.20)
— o) H 1 Lundaqvist et al, 2007 (R) (Younger) 10.90 (0.30-2.50)
33% higher risk for the obese vs. normal category of BMI Lundtead ol 2 030 030250
Adams et ai, 2007 (F) 1.28 (0.88-1.85)
0, H Adams et ai, 2007 (M) 205 (1.45-2.91)
- 45% for the highest vs. lowest category of WC S o 3500 2 FEr Ty
Samanic et al, 2006 (R) 1,36 (1.13-1.66)
Bischon et al, 2008 (C) (F) 1.07 (0.82-1.38)
Pischon et al, 2008 (R) (F) 1.08 (0.71-1.58)
Pischon et al, 2006 (C) (M) 1.41 (1.06-1.88)
Studies examining Relative Risk Pischon et al, 2006 (R) (M) 1.05 (0.72-1.55)
Macinnis ef al, 2006 (C) (F) 1.00 {0.70-1.40)
WE levels (B5CH) Macinnis et al, 2006 (R} (F) 1.10 (0.70-1.90)
Macinnis et al, 2006 (R) (M) 1.30 (0.80-2.40)
Park of . 2011(F) 165 (0.57-2.56) . Lukanova et al, 2006 (F) 201 (1.22-327)
T % Lukanova et al, 2006 (M) 181 (0.85-2.65) 1
Park ot a, 2011 (M) 086 (0.55-1.38) . Larseon <t . 2008 13t 1m22n) R
Oxenteniko, 2010 132 (1.11-1.56) O Ahmed et al. 2006 154 (050-2.80) —
1 Rapp of al, 2005 (C) (F) 088 (0.43-1.81) —
Wang ot ai, 2008 (F} 1.75 (1.20:2.54) ol Rapp et al, 2005 (R)(F) 096 (0.38-2.38)
— Rapp et al, 2005 (C)(M) 248 (1.15-5.39)
Wang ot al, 2008 (M) 188 (1.12:2.93) - Rapp et al, 2005 (R)(M) 186 (1.01-2.73)
¥ Otani et al, 2005 (C) (F) 0.50 (0.20-1.40)
Pischon et al. 2006 (C) (F) 148 (1.08-2.03) _h Otani et al. 2005 (R) (F) 1.30 (0.50-3.10)
i Otani et al, 2005 (C) (M) 1.40 (0.70-2.80) —
Pischon et o, 2006 () (M) 139 (1.01-1.93) | o Gl ot :m;ﬁ) ™) 1e0 E? fgg
Pischon et al, 2006 (R} (F) 1.23 (0.81-1.86) N N Oh ot al, 2005 (R) 1.08 (0.56-2.10)
: Kuriyama et al, 2005 (F) 206 (1.03-4.13)
Pischon ot al, 2008 (R] (M) 1:27 (0.84-1.91) —t o b Kurlyama et al, 2005 (M) 1.78 (0.73-4.38)
- Engeland et al, 2005 (F) 1.08 (1.02-1.10) I+
Masinnis ot al. 2008 (C) (F) 1.40 (1.00-1.80) Engeland et al, 2005 (M} 1.40 (1.32-1.48) +
= Wel et al, 2004 (C) 139 (1.14-1.69) e
Macinnis ot al, 2006 (R) 1.40 (1.00-1.90) n Wi et al, 2004 (R) 1.40 (0.96-2.03) -
o Moore et al, 2004 (Younger) 1.50 (0.82-2.50) —
Larsson of o, 2006 1.29 (0.90-1.85) ! [ F—— Moore et al, 2004 (Qider) 240 (1.50-3.90)
" Macinnis et al, 2004 (C) (M) 170 (1.10-2.80)
Ahemed o o, 2006 1.40 (1.00-1.99) g Lin et ai, 2004 187 (1.08-2.58)
o Shimizu et al, 2003 (C) (F) 1.22 (0.68-2.15) —
Maoare o o, 2004 (Younger) 200 (1.10:2.70) * izu et al. 2003 (R) (F) 0.83(0.35-1.99) _—
Shimizu et al, 2003 (C) (M) 211 (1.26-3.53)
Moare ef of, 2004 (Okler) 260 (1.30:5.20) : - Shimizu et al, 2003 (R) (M) 083 (0.42-1.64) —_—
Terry et al, 2002 1.08 (0.82-1.41) —_
Macinnis ot al, 2004 (C) (M) 210 (1.30-9.50) . & Terry o al, 2001 1.24 (0.95-1.62) —
Kasks ot al, 2000 2083 (1.236.54)
Schoon ot o, 1998 220 (1.204.10) —_— Schoen ot al, 1899 1.40 (0.80-2.50) —
Ford el al, 1999 279 (1.226.35)
Martnoz of al, 1997 1.48 (0.89-2.46) ————— Singh et al, 1988 1.33 (0.86-2.06) -
Chycu et al, 1996 (C) 1.38 (1.01-1.90)
Giovannu ot &, 1995 256 (1.334.96) - + Chyou et al, 1986 (R) 083 (0.38-104) et
Bostick et al, 1994 1.41(0.90-2.23) =
Les et al, 1992 152 (1.06-2.17)
Overall 1.455 {1.327-1.508) < Overall 1,334 (1.253-1.420) - - ——
Test for heterogeneity: Q=228.35, A= 0.000; F =68.9%. :
Tost for heterogenaity: G=20.18, P 0.323; F =10.8% 5 B 15 1 s ==

Meta-analysis of general obesity (body mass index)
and the risk of colorectal cancer

Meta-analysis of general abdominal obesity
(waist circumference) and the risk of colorectal cancer Ma Plos One 2013
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Weight gain and colorectal cancer

**Meta-anaylsis
— 18 prospective studies

** Main results
— 22 % higher risk for high

body weight gain (midpoint:

15.2 kg) compared with
stable weight

Study

All

Campbell et al. (22)
Campbell et al. (22)
Rapp et al. (19)
Rapp et al. (19)
Rapp et al. (19)
Thygesen el al. (18)
Bassett et al. (17)
Bassett et al. (17)
Campbell et al. (23)
Laake et al. (16)
Laake et al. (16)
Hughes et al. (15)
Hughes et al. (15)
Renehan ef al (14)
Renehan ef al. (14)
Renehan ef al. (14)
Renehan ef al. (14)

Aleksandrova et al. (13)

Han et al. (11)
Han et al. (11)

Design

Case-control study
Case-control study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Case-control study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study

I>= 46,3%, P for heterogeneity=0.013

Sex

SEEEEss=Z===s=T=s=Z==N==s=Z===s =

Site

CRC
CRC
cC
RC
cC
cC
cc
cc
CRC
cC
cC
CRC
CRC
cC
RC
cC
RC
CRC
CRC
CRC

Hazard ratio RR

_I.jl- 1.63
, 113
—— 0.89
— 1.29
— 1.14
1.86
2.08
1.01
1.68
1.15
1.10
1.26
0.90
1.31
1.18
1.06
1.26
1.38
: > 450
¢ — > 181

<:> 1.24

95% ClI

[1.27;
[0.89;
[0.58:
[0.68:
[0.82;
[1.21:
[1.21;
[0.60;
(1.2,
[0.86;
[0.83;
[0.92:
[0.69:
[1.18:
[0.97;
[0.91:
[0.94;
[1.14;

2.08]
1.43]
1.37)
2.45]
1.60]
2.86]
3.57]
1.68)
2.22]
1.53]
1.47)
1.73]
1.47)
1.45)
1.39)
1.24]
1.68)
1.66]

[0.79; 25.55]
[0.14; 23.06)

[1.14; 1.36]

P for non-linearity=0.463

Meta-analysis of weight gain in adult life and the risk of colorectal cancer

Schlesinger S Aleksandrova K et al. Obes Rev 2013
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Physical activity and colorectal cancer

s*Meta-anaylsis
— 28 cohort

** Main results

- 17% lower risk for high vs. low physical
activity

- Similar results for men and women

Bostick et &), 1954
son ef al, 1988

Chao ar &), 2004 {men)
Chag af @), 2004 (worman)
Cobart o al, 2001
Doserneci &f ai, 1883
Frager ef &, 1993
Friedenreich af &l 2006
Garabrant af &, 1584
Garhardsson &t al, 1968
Garhardsson & al, 1968
Howard ef 4l 2008 1“"&“]
Howard ar &, 2008 (women)
Johnsen er &), 2006 }menj
Jonnsen of &, 2008 (wormed)
Larsson ef &, 2006
Lee erai, 1991
Laa ef ai, 1994
Lee of al, 1387
Lea ef al, 2007 (men)
Lae af ai, 2007 (woman)
Lynige =t ai, 1988 (man)
:.JEQE &t al, 1988 (woaman)
&t al, 2007
Moradi &) ai, 2008 (men)
Moradi &f &, 2006 (waman)
Milsen st al, 2008 (men)
Milsen ot al, 2008 (women)
Schachr et al, 2005 (men)
Sohnohr & ai, 2005 (women)
Saverson st al, 1963
Takahashi of al, 2008 [men)
Takahashi af al 2008 (women)
Thuna and Lund, 19896 (man)
Thuna and Lund, 1996 (woman)
Whai ef o, 2004 (rmen)
‘Wialin et ai, 2007

Studies with cohort study design

Random effects model

[
0.1

1 I
0.2 0.5

1.0 2.0

Relative risk

Meta-analysis of physical activity and colon cancer:

cohort studies

Wollin K et al. Br J Can 2009
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Dietary fibre

s*Meta-anaylsis

— 21 prospective studies

** Main results

— inverse association between intake of dietary fibre,
cereal fibre, and whole grains

— no significant evidence for fibre from fruit, vegetables,

or legumes.

Fruit fibre
Study Rlatv Tisk
5% C1)
Hamura 20077 1
Sthaizkin 20077 N B
Wakai 2007 S
Bingham 005" i
Lin 20057 —_— .
Wichals 20057 (NHS) ——
Wichels 20057 (HPF5) — =
Mal 70038 g
Termy 2001 —
averall .
03 LR T - .4 20
Legume fitire
Study Rielative risk.
23 401]
Sthutekin 20077
Bingham 004"
Lin 20047 P
Mai poos'®
Dwverall
001 [ - T S |

R Lavt e il
5% C1}
088 (078 1 0.99)
1.11(055 tn 1.2E)
150 (004D o 9040
Q63 (033 in 118
0090 (034 10 2.63)
076 (0053 1 1.08)
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Dose-response analysis of dietary fibre and risk of

Meta-analysis of dietary fibre types and the risk of colorectal cancer

colorectal cancer

Aune D et al. BMJ 2011
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Fruits and vegetables intake and colorectal cancer risk

s*Meta-anaylsis
— 19 prospective cohort studies
** Main results
- 8 % lower risk for high vs. low
intake

- Non-linear association
- Greatest reduction in risk when increasing
intake from very low levels

Figure 5. Fruits and vegetables and coloractal cancar
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Dairy products

N . Total dairy products and colorectal cancer
“*Meta-anaylsis A
| Total dairy products, high vs. low intake I

— 12 cohort studies sy Aeizuve Risk

Kato, 1997 L 0.69 ( 0.40, 1.20)
Pietinen, 1999 ——— 0.80 ( 0.40, 0.90)
Jarvinen, 2001 1.03( 046, 2.32)

- Ma|n reSU|tS Terry, 2002 —i 0.97 ( 0.73, 1.29)

MeCullough, 2003 1.00( 0.75, 1.34)

— 0 i i Kesse, 2005 - 0.78( 0.49, 1.22)
19% lower risk for colon cancer the high versus low ez - St S
i Larsson, 2006 - 0.46 ( 0.30, 0.71)
Intake McCarl, 2006 ——— 0.71 ( 0.58, 0.87)
1 1 Park, 2007 0.81 ( 0.69, 0.94
— No association for rectal cancer park, 2007 B - e e
A Park, 2009 g 0.81( 0.74, 0.88)
24 Overall 0.81( 0.74, 0.90)
- T T T T
25 5 75 1 2
% < Relative Risk
2 = B Total dairy products, dose-response per 400 g/d |
Relative Risk
Study (95% CI)
i o 200 400 eo0 800 1000 1200 Pistinen, 1999 —.— 0.78 ( 0.84, 0.96]
Total dairy products (g/day) Jarvinen, 2001 1.02 ( 0.67, 1.55]
A R AR Ayt Terry, 2002 —— 0.97 ( 0.85, 1.10}
McCullough, 2003 — - 0.91(0.71, 1.18)
B Kesse, 2005 0.79 ( 0.50, 1.23)
Lin, 2005 — 0.82(0.58, 1.16}
Larsson, 2006 i 0.74 ( 0.67, 0.82]
McCarl, 2006 0.83 (0,73, 0,94}
% Park, 2007 0.80 ( 0.69, 0.92}
- Park, 2009 0.84 (0.77.0.91]
& Overall 0.83 (0,78, 0.88}
T T T T
- 25 5 .75 1 2

o 100 200 300 400 S00 800 700 800 Relative Risk

Total milk (g/day)

----- ey p— Meta-analysis of dairy products and the risk of colorectal

. . . cancer
Dose-response analysis of diary and milk and

risk of colorectal cancer

Aune D. Ann Oncol. 2012

NuGOweek 2017 Varna, Bulgaria



Calcium intake and colorectal cancer risk

*M 1
»*Meta-anaylsis
vl | @ ®
— 15 prospective cohort studies Fist author, year RR (85% C1)
Pk, 2008 . 054 (082,097} Fiey authar, year R {B5% C)
% Main results i
X 0,
) ) ) LEM' 2006 _!:_ 0,85 (0.76, 0.95) Park, 2008 ' 084 (D92, 0.57)
— Total calcium intake: 8% lower risk for Shin, 2006 070(049,101)  Park 2007 1 ] 088 (089, 08
) Fioed, 2005 [} D84 (088,100}  Larsso, 2008 E 0,85 (0,76, 0.95)
each 300 mg/day increase s, 2105 B o 034 {058,100}
— Supplementary calcium: 9% lower risk McCullugh, 2003 ' os2(ots 00 A i
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calcium and risk of colorectal cancer
Keum N et al. Int J Can 2014
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Vitamin D and colorectal cancer

o : A
’0’ M et a_an ayl S I S Studies Examining Range Relative
R R . - - Vitamin D Intake {pg/d) Risk 95% CI
— 9 prospective cohort studies vitamin D intake | .. T om cmai — T
— 9 studies on 25-hydroxyvitamin D [25(OH)D] | Upwernetar 35 06 0501009 ——
. Lipworth et al® (R} 35 122  0.82t01.80 R
0:0 M aln resu |tS Ishihara et al?! (M) 9.2 092 0.60to1.42 - s
. . Ishihara et al*' (F) 8.7 1.49 0.86 to 2.60 _
- 12% lower risk for highest versus lowest category| Mmizoue et ar= 77 079 056t01.11 oo |
. . . Terry et al® 0.8 1.05  0.83t01.33
reported Vltamln D Intake Zheng et al™ 6.3 0.76 0.50 to 1.16 4.41'.7
- 33% lower risk for blood 25(OH)D levels Martinez et af™ 42 099 0850116
Kearney et al®® 5.6 0.66 0.42to 1.05 _
A 10 ng/mL increment in blood 25(OH)D Bostick et el &2 07 0EelaE 1
Ovwverall 0.88 0.80 to 0.96
level conferred an RR of 0.74 (95% ClI, 0.63 Test for heterogensity: Q — 3.62: £ — 191: I - 26.6%
to 0.89) 0.25 05 075 1 15 25
Relative Risk
B
Studies Examining Range Relative
Blood 25(0H)D Levels {ng/mL} Risk 95% CI
Jenab et al'® 8.0 0.77 056to 1.06 —.——
Woolcott et al®® 16.0 0.60 0.33 to 1.07 —a—
~ Wu et al*® 21.0 0.66 0.42to 1.05 —
iz Otani et al*® (M) 9.2 0.73  0.35to 1.50 i
o Otani et al® (F) 8.3 1.0 0.50 to 2.30 -
g Wactawski-Wende et al*! 11.0 0.75 0.39tc 1.48 ]
= Feskanich et al* 20.4 0.53 0.27 to 1.04 i
@ Tangrea et al® 9.5 0.60 0.30to 1.10 ]
o Braun et al®*® 12.9 0.40 0.10 to 0.40 =
Garland et al 23.0 073 0.20to 2.66 .
Owverall 0.67 0.54 to 0.80
0.2 Test for heterogeneity: Q = 3.637; P=.934; I =0.0% . . . . .
“0 '5 1'0 1'5 2'0 2'5 3'0 0.25 05 075 1 15 25
Relative Risk
Blood 25(0H)D Levels (ng/mL)
] Relative risks of colorectal cancer for the highest versus lowest
Dose-response analysis of blood 25(0OH) D categories of (A) vitamin D intake or (B) 25-hydroxyvitamin D [25(OH)D]
levels and risk of colorectal cancer blood level

Ma Y et al. J Clin Oncol 2011
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Dietary supplements

+*Meta-anaylsis
— 25 prospective cohort
studies

** Main results

- 8 % lower risk for use versus non-
use of r multivitamins

-14% lower risk for calcium
supplements

Inconsistent associations:
supplemental vitamin A, vitamin C,
vitamin E, vitamin D, garlic and folic
acid.

Summary RRs of “use- no use” meta-analyses and “highest-lowest” meta-
analyses for the association of dietary supplement use and colorectal cancer ris}

Dietary supplement Summary RR 95% Cl PP et geneity Included studies Outcome’
Use-no use meta-analyses

Multivitamins 0.92 0.87, 0.97 4.9%, p =039 7 CRC
Multivitamins (including Pooling Project) 0.92 0.86, 0.98 0.0%, p=0.43 167128283 CRC
Vitamin A 0.77 0.62, 0.94 0.0%, p=0.76 FEEES cc
Vitamin € 0.87 0.63, .21 77.4%, p=0.01 3 e
Vitamin E 0.85 0.72, 1.01 20.0%, p=0.29 g% cc
Vitamin D 0.92 0.78, 1.09 53.9%, p=0.07 g 43730404, CRC
Calcium 0.86 0.79, 0.95 63.7%, p=0.01 #I4ITA042-46 CRC
Garlic 1.24 0.99, 1.54 0.0%, p=0.34 y CRC
Highest-lowest meta-analyses

Vitamin A 0.79 0.62, 1.01 0.0%, p = 0.97 2334 o
Vitamin C 0.85 0.68,1.05  109%,p=033 3 cc
Vitamin E 0.82 0.67, 0.99 11.0%, p=0.34 53336 cc
Vitamin D 0.87 0.62, 1.22 67.1%, p =0.03 e CRC
Calcium 0.80 0.70, 0.92 49.2%, p=0.08 g7 AR A CRC
Folic acid 0.88 0.78, 0.98 6.2%, p = 0.34 Jhaear CRC

Heine-Broéring R et al. IntJ Can 2014
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Micronutrients

Selenium

+» 12 observational studies and two clinical trials

Zinc

% 6 prospective cohort studies

D ES (95% CI)
First author, year, Imedi E
celenium concentrations, suteome ORIHR (95% €1 Lee, 2004 (PCC) ! 0.38(0.18, 0.79)
B | w1500 . 53 g0 o < : 053 10.06, 4.72) Lee, 2004 (DCC) + : 0.58 (0.26, 1.30)
& | ekt 1690 jwemeni, 65 gl CR 0.80 0.4, 2.71) |
B | FemandszBanares 2002 64.9 pgil. At < 047 10,03, 0.84)
E | can e e cmcr — SR Larsson, 2005 —EI— 0.90(0.65, 1.25)
§ | Sehober 1967, 118 pat. © —_— 071 0,29, 157
@ e 1567 100 A ‘ | 2311008 190 Zhang, 2011 (NHS) —s— 0.75(0.59, 0.95)
e o v B reom e Zhang, 2011 (HPFS) —— 0.99(0.77, 1.27)
Clark 1993, 128 pgil_ &t e 024 0.7, 080) '
CotllFost 209, 130051, C — 0s 41,082 Hara, 2012 (M) —] 0.77 (0.58, 1.03)
Incoba 2004, 132 poll, ART —— 085 0.50, 08T !
Curent stucy. 134 il CR e 125081, 17 Hara, 2012 (F) e 1.05(0.77, 1.44)
Peters 2006, TH gl A — D76 .53 100 '
b 208 330 5. | 1mem 1en Hansen, 2012 — 0.79(067, 094)
= van dan Branck 1983, 0,542 pgig, R | 1.12 {049, 258) : :
5 e [ i Overall (I-squared = 34.9%, p = 0.150) <E> 0.83 (0.72, 0.94)
Ghadiian 2000 0.81 pglg, © i 0:42 019,083 H
Croeesll {Fsquared = 59.5%, p = 0001) q} 081 .71, 002) -
| i
T T T T

K]

)

—_

Meta-analysis of selenium and the risk of colorectal Meta-analysis of zinc and risk of colorectal cancer

cancer*

*QOrdered by biospecimen type (serum/plasma and toenail
samples) and by selenium concentrations within each

biospecimentype  Takata Y et al. CEBP 2011 Qiao& Feng Can Causes Control 2013
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One-carbon metabolic pathway

Vitamin B 6 Vitamin B 12

++9 studies on vitamin B6 intake 17 observational studies (incl 5 cohort studies)
¢4 studies on blood PLP levels

Study RR(05%CY  Waight (%)
Studies axamining Fange,  Relative Fik |
vitamin B, inske myd  [@E%C) Zschabitz et al. (2013)% —— 088(072,108) 1502
Harnack et &' 2002 24 1.3 [064-2.67) & i
Lerszor et o, 2006 08 0EBRELE —— Marita at al. (2013)™ — Ll s 096 (065 143  BAD
Le Marchand et &l 2005 17 088051081 —— :
Thang et el 2006 09 114776 — Williams et al. (2010 (Wa) — 061 (044,084 1070
ez et 92007 ) 08 1IDQEF-EY — |
BhhwetdT20TM 08 0E(4B008 —i— Willams at al. (2010)" (A4) — 143 (060, 248) 451
da Vogelet &l 2008 [F) 07 139082208 —— :
delloelelal M20EM  0F  128DE0-4BY —— Schernhammer af al. (2008 (NHS) — 005060, 131) 1088
Scemhemrereta? 2008F) 31 0E2DE0-LIT —B i
Schembammeretal? 2008(M) 54 0£2 055422 —— Schernhammer et al. (2008)® (HPFS) ———=—— 066 (045,097 006
Shruibsole et 2l 2 2000 10 0.70(0.40-1.20) —— I
1
Overal 080 L.75-4.07P - Murtaugh ef al. (2007)") —— 001 (074, 145) 1359
Test for heterogeneity: 0=22.83; P=01; 1
2=56.2% (B5% C1, 0%-TE%) , . , , Kune and Watson (2006)") ——s—— | 040 (0-34,071) 040
0.25 05 07 10 1B 25 :
Relaive sk (25% Cl Hamack et al. (2002)" (CC) — 004(060,127) 1147
|
Studies examining Rage,  Relative Fisk Hamack & al, (2002 (RC) — 120(078,244) 648
blood PLP level pmoll? {B5% CI) !
Weiet o™ 2005 o osexey  ———— Overall (= 532%, P= 04023 <§> 083 (071,007 10000
Weinatein et 27 2008 B5 0632114 ——
Leset a2 2000 10 04002608 |
leMachad ot 7200 112 02012000 NOTE: Weights aefom rncom.ofets analysis |
Overall 052 (0.38-0.71) =T L
Test for heterogeneity: 0=0.33; P=.B5; L 100 29
=% [35% G, 0%-68%) , — : , AR (95%C1)
0.25 05 07 10 1B 25
Relafive Risk [25% CJ)

Meta-analysis of vitamin B12 intake and risk of colorectal

Meta-analysis of vitamin B6 intake or blood PLP Level
cancer

and risk of colorectal cancer _ N
Larsson S. Orsin N&Yolk A et al JAMA 2010 Sun NH et al. Public Health Nutrition 2015
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Summary

J/
>

High body fatness (central adiposity): major risk factor for colorectal cancer

J/
>

% Other established factors
- alcohol, red and processed meat intake
- whole grain intake

J/
>

Potential for chemoprevention through optimising micronutrient intakes:
l.e. calcium, vitamin D, vitamin B6 and B12, zinc and selenium

+» However, more data from radomised control trials would be needed
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Outlook

+» Further research focus on

= Complex dietary patternsé&lifestyles
= Micronutrients with chemopreventive potential
= Targeted prevention via modulation of cancer-related biomarkers

% Prevention focus on
- complex lifestyle recommendations
- patient education about nutritional risks and benefits (i.e. processed meat)
- identification of high-risk individuals
- empowerment for behaviour changes
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Combined impact of nutritional factors

Lifestyle factor Index Description

points
Lo —* -
Overweight and obesity® 0 Overweight or obese: BMI 225 kg/m? or waist circumference 294 cm for z
men and 280 cm for women g
‘ T = T P-trend <0.0001
1 Healthy weight BMI 18 to 25 ka/m’” or waist circumference <34 for men cm = ]
and <80 for women L
Physical activity® 0 Lowandverylowphysical activity: sedentary or standing occupation and E 0
recreational METs €57 for men and METs €82 for wormen = |
= r _
1 High and very high physical activity: manual or heavy manual accupation g
and recreational METs >57 for men and METs »82 for women Y070 L
Smoking 0 Smoking: current smokers E 'y
1 Nonsmoking: never or former smokers - [}
Alcohol consumption 0 Heavy alcohal consumption: not adherent to dcohol consumption é
recommendations of WCRF/AICR (2007) (15] for two standard drinks a day k -
(24 g/day) for men and one standard diink a day (»12 o/day) for women 'E
1 Limited alcohol consumption: adherent to alcohol consumption 3 i
recommendations of WCRF/AICR (2007) [15,16] for two standard drinks  day z 0.50
(<24 ofday) for men and ane standard drink a day (212 o/day) for women dorl (Rele } 2 3 4 ;
ar rence
Diet quality* 0 Unhealthy diet quality: 0 to 4 points of the diet index of colorectal cancer
related foods

1 Healthy diet quality: 5 to 8 points of the diet index of colorectal cancer

related foods Number of lifestyle factors

Based on data from 350 000 men and women in the EPIC cohort

Aleksandrova K et al. BMC Medicine 2014

NuGOweek 2017 Varna, Bulgaria



THANK YOU FOR YOUR ATTENTION!




Biomarkers of Obesity

Adipose tissue Mechanism
= Established relationship with Adiposity Activates
insulin resistance / IGFR
2 PlayI arole |r|1_ the reé;ulat_lon OF  \arying levels of \Ce” b
: . [}
INsu II’-l Signa mq and action Adipocytokines IGF-1 Increases i £
Source of inflammation \ / Increases E
. a
) ] R In_su.tllln — Insulin Increases Apoptosis g
Adipocytokines esistance Decreases =
= Leptin / o
= Adiponectin
Activates IR
= |L-6
= TNFalpha
= Free fatty acids Does obesity drive these changes in hormones or do
= Resistin hormones drive changes in body shape, weight, and

adiposity?




Biomarkers of Obesity: Data from the EPIC cohort

1.5 ~
1.3 -
ROM ¢
1.1 1 HDI-Cholesterol
' ' ' ' ' C-peptide
0.9 -
HbAlc ¢ —
0.7 - CRP-hs t -
SOB-R t
0.5 - , .
Non-HMW-Adiponectin t
03 HMW-Adiponectin = j—
40',00,) /Ylhh/e ’70,, /7'/1¢ (ep% o%/e Adiponectin —— = \l)/lven
Q R / omen
<y, /000 h"eo;. <e:°[,
C"b Do e @ Ry -20 -10 0 10 20 30 40
(o) C,
&y, %for %-Change

Percent change in the association between abdominal obesity
Multivariable-adjusted RRs associated with an increase in continuous and colon cancer with adjustment for biomarkers

log-transformed biomarker concentrations.

Models are stratified for EPIC center, age, sex, fasting status, date of
blood collection, and adjusted for smoking status, education , alcohol,
physical activity , red and processed meat, fish and shellfish ,fruits
and vegetables , body mass index and waist circumference.




Swbstantial

Foods containing dietary fibre
Aflatoxins

Mon-starchy vegetables?
Alllum vegetables

Garlic

Fruits®

Red meat

Processed meat?®
Cantonese-style salted fish
Dlets high In calclum®
Foods preserved by salting
Glycaemic load

Arsenic In drinking water
Mate®

Alcoholic drinks®

Coffee

Beta-carotene’

Physlcal activity®

Body fatness®

Adult attained helght'®
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Whole grains and colorectal cancer

% Meta-anaylsis
= 6 studies

s Main results
=  10% reduction in risk of
colorectal cancer for each 10
g/day intake of total dietary
fibre and cereal fibre

=  20% reduction for each three
servings (90 g/day) of whole
grain daily

Study Relative risk Relative risk
(95% CIj #5%Cl)
Fung 2010% (HPFS) 0.63 (0.70t00.99)

—
Fung 2010% (NHS) 0.86 (0,70 10 1.05)
Egeberg 2010 l 087 (0,78 to 0.96)
Schatzkin 200777 —.—i- 0.73 (0.63 to 0.84)
McCarl 2006 —— 0.79 (0.66 10 0.94)
Larsson 2005 —— 0.93 (0.80 to 1.08)
Overall < 0,83 (0.78 ta 0.85)
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Meta-analysis of whole grains and the risk of colorectal cancer

Aune D et al. BMJ 2011
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