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Background

Matrices presented in the WCRF/AICR 2007Expert Report

FOOD, NUTRITION, PHYSICAL ACTIVITY,
AND CANCER OF THE PROSTATE

In the judgement of the Panel, the factors listed below modify the risk of
cancer of the prostate. Judgements are graded according to the strength
of the evidence.

DECREASES RISK INCREASES RISK

Convincing

Probable Foods containing
lycopene’?
Foods containing Diets high in
selenium’ calcium?®
Selenium?
Limited — Pulses (legumes)®
suggestive Foods containing Processed meat®
vitamin E'
Alpha-tocopherol’ Milk and dairy
products®
Limited — Cereals (grains) and their products; dietary fibre;
no conclusion potatoes; non-starchy vegetables; fruits; meat;

poultry; fish; eggs; total fat; plant oils; sugar
(sucrose); sugary foods and drinks; coffee; tea;
alcohol; carbohydrate; protein; vitamin A; retinol;
thiamin; riboflavin; niacin; vitamin C; vitamin D;
gamma-tocopherol; vitamin supplements;
multivitamins; iron; phosphorus; zinc; other
carotenoids; physical activity; energy expenditure;
vegetarian diets; Seventh-day Adventist diets;
body fatness; abdominal fatness; birth weight;
energy intake

Substantial
effect on risk Beta-carotene'?
unlikely

1 Includes both foods naturally containing the constituent and foods which
have the constituent added (see chapter 3.5.3).

2 Mostly contained in tomatoes and tomato products. Also fruits such as
grapefruit, watermelon, guava, and apricot.

3 The evidence is derived from studies using supplements at a dose of
200 pg/day. Selenium is toxic at high doses.

4 Includes diets that naturally contain calcium and that contain foods
fortified with calcium. See box 4.10.1.

5 Effect only apparent at high calcium intakes (around 1.5 g/day or more).

Evidence for milk and dairy products (but not calcium) was derived only

from countries with populations that have high calcium and dairy

consumption.

Including soya and soya products.

The evidence is derived from studies using supplements at a dose of

50 mg/day.

8 The term ‘processed meat’ refers to meats preserved by smoking, curing,
or salting, or addition of chemical preservatives.

9 The evidence is derived from studies using supplements at doses of 20, 30,
and 50 mg/day.

~N o

For an explanation of all the terms used in the matrix,
please see chapter 3.5.1, the text of this section, e
and the glossary. Bosaarch Fund Cuacer Rasaarch



Modifications to the existing protocol

The protocol on prostate cancer vpaspared in 2008The following modification$ad been
introduced:

Review team Ana Rita Vieira Dagfinn Aune, Deborah Navarro, Ledar and Snieguole
Vingeliene joined the team as revieweksa Rita Vieira organizgthe writing of the SLR
manuscript and put together the final docum@htristophe Steverjsin the tean as database
managerTeresa Norat and Doris Chan had the responsibilities indicated in the protocol.
Darren Greenwood worked as Statistical Advigtwsa Lau and Rui Vieira are not part of the
team.

Timeline: The current review includes articles published WB@iApril 2013 and the first
draft of the reviewvas rescheduled faubmissiorto the WCRF Secretariat &nDecember
2013.

Methods: Nonlinear dose responselationshipwas exploredor selecteexposures

Nonlinear doseesponse curves were plotted using restricted cubic splines for each study,
with knots fixed at percentiles 10%, 50%, and 90% through the distribution. These were
combned using multivariate metanalysis.The analyses were performed in Stata 12.0.
When the number of studies with three or more categories of expgoausguirement of the
method was low or there was no suggestion of nonlinear dose response assbwatitme
studies, nonlinear mefnalysis analyses were not conducted and there is no mention of
nonlinear dose response mataalysis for those exposures in the text.

Most of the studies dondét have inforingati on o
(PSA or digital examination). Some studies collected PSA use at baseline. These data are
describedor Calcium and BMI because tteawere a relatively high number of studies

providing some information.
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Notes on figures and statistics used

= =

= =4

T

The statstical methods used are described in the protocol.

The method by Hamling et al, 2008 was used to convert risk estimates when the
reference category was not the lowest categasyndicated in the text.

The interpretation of heterogeneity tests shouldaagious when the number of

studies is low. Visual inspection of the forest plots and funnel plots is recommended.
The Fstatistic describes the proportion of total variation in study estimates that is due

to heterogeneityLow heterogeneity might accoufor less than 30 per cent of the
variability in point estimates, and high heterogeneity for substantially more than 50

per cent. These values are tentative, because the practical impact of heterogeneity in a

metaanalysis also depends on the size anection of effectgHiggins and
Thompson, 2002)

Heterogeneity testandd t ati sti cs are shown -analysisa
when this is the only type of metanalysis conducted.

Only summary relative risks estimated with random effect models are shown.
Highest vs. lowest forest plots shole relative risk estimate for the highest vs the
reference category used in each study. The comparisaan each study are shown
in the caresponding FigureThe overall summary estimate was not calculated
(except for physical activity domains).

The doseaesponse forest plots shdke relative risk estimasdor each study,
expressed per unit of increase. The relative risk is denotedbdny @arger boxes
indicate that the study has higher precision, and greater weight). Horizontal lines
denote 95% confidence intervals (CIs). Arrowheads indicate truncations. The
diamond at the bottom shows the summary relative risk estimate and corregpondi
95% CI.The unit of increase is indicated in each figure suntimary able.

The doseaesponse platshow the results for each study included in the revvhat
exposureThe relative risks estimates are plotted in the-puioht of each category
level (x-axis) and are connected through lines.

Where results were only presented separately for specific cance(eaypeadvanced
and localised), these were first combined befockision in the analysisn total
prostate cancer

Whenever possibletraified analysis by prostate cancer type was performed. The
subgroups used in the stratified analgsisdefinedin the protocal Across exposures,
the name of the subgrosimay differ according to the classificatiosed inthe
availablestudesprovided, eg advanced/aggressive, advanced/high gradeTete.

first doseresponse forest plot is the analysis of all studies combined. This is followed

by analyses by cancer type, showing the subgroup of advanced/aggressive,
localised/low grade and a third groapthe remaining studies (any type). When there

were at least two studies on prostate cancer mortality, these studies were combined

separately in a metanalysis. In some exposures, it was possible to stratify by
incidence or mortality as outcome.
Nonlinearity was explored when there were at least five studigsenough data to

nHI

do itand thestudyresults suggested a nonlinear association. The nonlinear graphs are

presented when they@alue for norlinearity is statistically significant. Otherwise
only the pvalue is reported in the text.
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Continuous Update Project: Results of the search

Flow chart of the search for prostate cancei Continuous Update Project
Search period January £' 2006 April 30" 2013

12401 potentially réevant
articlesidentified

8269articlesexcluded orthe basis of

v

4134articlesretrieved and assessed
for inclusion

v

title and abstract

v

217 articleswith inclusion criterisextracted
203 with cohort, caseohort or nested case
control design
11 articlesfrom randomised controlled trials
3 pooled analyses of cohort studies

A 4

3917articlesexcluded:

3256for being out of the research topic
346reviewsno original data

29 metaanalyses

115 letter/editorial/comments

13 case series analyses

11 articleswith no measure aheassociation
10 pooled analyses not relevant to review
4 ecological studies

32 crosssectional studies

101 casecontrol studes
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Randomised controlled trials (RCT)

A total of four randomised controlled trials (seven publications) on prostate cancer were
identified: the Selenium and Vitamin E Cance

Health Study Il (PHS ll)the Carotene and Retinol Efficacy Trial (CAREANdthe
Aspirin/Folate Polyp Prevention Studyhe main characteristics of the trials ardable 1

Table 1 Characteristics of randomized controlled trials identified during the CUP

Trial name Design Participants,| Intervention Main outcome| Author, Intervention
country, yearof
date publication
Selenium and| Double 35,533 men| Selenium (200 | Prostate Klein, Vitamin E
Vitamin E blind from US, mcg L- cancer (there | 2011 Selenium
Cancer randomized| Canada and| selenomethioning were no Selenium and
Prevention placebo Puerto daily) and/or differences Vitamin E
Trial controlled | Rico, vitamin E (400 | between Dunn, Superseded
(SELECT) 2x2 enrolment | IU all-racU- groups in the | 2010 by Klein,
factorial August tocopheryl intensity of 2010. Not
trial 2001to acetate daily) PSA testing, included
June 2004 PSA levels, Lippman, | Superseded
PSA change, | 2009 by Klein,
nor rates of 2010. Not
testing included
Phys i c il Double 14,641 male| Multivitamin Total cancer | Gaziano, | Multivitamins
Health Study | blind physicians | daily, vitamin E | and major 2012
I (PHS 1I) randomized| from US, (4001U cardiovascular
placebo enrolment |synt het i|events
controlled | began in tocopherol) on Gaziano Vitamin E
2X2X2x2 1997, alternate days, | Secondary 2009 ’ Vitamin C
factorial treatment vitamin C (500 | outcomes
trial through mg synthetic (cancer):
June 2011 | ascorbic acid) prostate, other
daily, beta site-specific
carotere (50mg | cancers
Lurotin) on
alternate days
Carotene and | Double 18,314 men| b-carotene (30 | Lung cancer | Neuhouser, b-carotene
Retinol blind and women | mg daily) and incidence, 2009 and retinyl
Efficacy Trial | randomized| from US retinyl palmitate | cardiovasculaf palmitate
(CARET) placebo (current and| (25,000 IU daily) | mortality, alk
controlled | former cause
trial heavy mortality
smokers, or
asbestos
exposed
workers)
enrolled
before
1995 Trial
stopped in
1996
(increased
lung cancer
incidence)
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Aspirin/Folate
Polyp
Prevention
Study

Double
blind
randomized
placebo

1021 men
and women
with
previous

81 mg/d of

aspirin, 325 mg/d

of aspirin, 1
mg/d of folic

Colorectal
adenoma

Figueiredo,
2009

Folic acd

colorectal
adenomas
from US,
Canada and
Puerto
Rico,
enrolled
before April
1998.
Intervention
until
October
2004

controlled
3x2
factorial
trial

Results of RCTs by intervention

5.5.3 Folic acid

There was an increased risk of prostate cancer in the folic acid supplementation group
compared to placeb@diR 2.58; 95% Cl 1.14.86 p < 0.02 32 cases, median folloup= 7
years)in a secondargnalysis of the Aspirin/Folate Polyp Prevention Stucylorectal
adenoma was the main outcoffégueiredo et al, 2009).

In a recent metanalysis of randomized controlled triadsipplementation with folic acid had
no significant effect on the incidenoé prostate canceeven in the period more than 3 years
after randomization (Vollset et al, 2013). The raatalysis included individual patient data
in all randomized placeboontrolled trials of folic acid for prevention of cardiovascular
disease (10rials, n=46,969) or colorectal adenoma (3 trials; 8652). TheAspirin/Folate
Polyp Preventiostudy was included in the analysis. The median daily dose of folic acid in
the trials was 2.0 mg. The RR of prostate cancer was(25% CI 0.941.41) compaed with
placebo 851 cases in folic acid supplement arm, 305 cases in the placebo arm).

5.5.9 Vitamin C

InthePhysi ci an 6 s ,prostatd canber r8k did shdtffer bdtweergroups
receiving vitamin C (508 cases, HR 1.02 (95% CI &.95) and placebo (515 cases) after a
mean followup of 8 years (Gaziano et al, 2009).

5.5.11 Vitamin E

Four publications from two trials (SELECT and PHS) reportetheefficacy of vitamin E
in the prevention of prostate cancdn intervention study was identified in the 2005 SLR.

In the SELECT trial (Klein et al, 2011) a significant increased risk of prostate cancer was
observed in the group receiving vitamin E (620 cases, HR 1.17; 99%002+1.36
p = 0.008) compared to placel®29 cases)l'he absolute increase in riskmostatecancer
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for vitamin E was 1.6 per 1000 persgears. The elevated risk for vitamin E was consistent
across lowand highgrade disease. The risk increase dilappear to be due to an increased
biopsy rate prompted by changes in digital rectal examination, PSA, or unblinding. An
interim analysis was published (Lippman et al, 2009). The analysis by Klein et al, 2011 was
on the data collected up to May 2011, angeafter the last patient was randomized as
plannedand published by recommendation of the safety monitoring committee.

InthePhysi cianés Heal t h St undsostatelcanceoriskswigsgnadi f i can
in thegroup receiving vitamife (493 @ses; HR 0.97; 95% @©L85-1.09) and placebo (515

cases) after a mean follemp of 8 years (Gaziano et al, 2009). The cumulative incidence

curves indicated that ¢lack of effect did not vary for up to 10 years of treatment and

follow-up (logrankp = 0.53). Further restriction to events and time after 4 and 6 years of

treatment similarly found no apparent relationships. Censoring participants at the time of

vitamin E non adherence did not impact the results (HR 0.95; 95% CLM®3% = 0.38).

The SEIECT and the PHS Il used different doséslose of 400U of vitamin E was used
daily in the SELECT trial and the same dose but on alternate days was used on the PHS I
trial.

TheAlpha Tocopherol Beta Carotene Prevention Trial (ATBdy groupeportedan
update of the trial resul{®hn, 200§. The posttrial follow-up periodwas19912003.

During the trial, there was a protective effect of @tfeopherol supplementation that
disappeared during the six years posttrial foligv(RR: 0.8; 95% CI: 0.761.03 for
intervention compared with placebo) (Virtano, 2003). In the recent post trial fafostudy
(Ahn, 2008)the RR of prostate cancierthe alfatocopherol intervention arm (50 mg/day)
was0.83(95 % CI0.740.94 among men without family histognd among men with family
history of prostate cancéne elative risks were 1.70 (95% €109-2.33) in the placebo
group andL.90 (95 % CI 1.32.68)in the intervention grouphe relative risks were
compared withmen in theplaceboarm without family Istory of prostate cancer.

5.5.1.2Beta-carotene @nd retinyl palmitate)

Three trials were identified in the SLR for tBecondeExpert Report. Two updated reports
were identified in the CUP.

In the CARET trial (testin@0 mgb-carotene £5,000 IUretinyl palmitate on lung cancer

risk) (Neuhouser et al, 2009nenin the active CARET arm not using dietary supplements at
baselinehad a RR of prostate cancer@80 (95 % CI 0.6..04 99 casesand 0.89 (95% CI
0.581.35) of aggressive canc@4 cass)(GleasorOr or stage lll/IV)compared with men in
the CARET placebo arm not using dietary supplements at baseline (108 ThseRRwas

1.10 (95% CI 0.811.48 69 casesfor total prostate cancer and 1.36 (95% CI @83 34
cases) for aggressivegstate cancan men in the CARET active arm using dietary
supplements at baseline for the same comparfAoynsuggestion of increased risk
disappeareth thepostinterventionphase (followup through 2005).

When participants using CARET vitamins or other supplements were compared with those
with placebo or not taking any supplements, the RR for total prostate were 1.26 (96% CI
0.96-1.64) for total prostate cancer ah&2 (95% CI 1.02.24;p < 0.05)for aggessive

prostate cancemhesignificant increased risk of aggressive prostate cancer in men in the
active CARET arm or taking supplemenisappeared in theostinterventionperiod (0.75;
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95% CI 0.511.09). There wago significant associatioof CARET plus other supplements
with nonaggressive disease, relative to all others.

CARET only included smokers.

TheAlpha Tocopherol Beta Carotene Prevention Trial (ATB@dy group reported an
update of the trial result&\fin, 2008. The posttrial follow-up perod was19912003.
During the trial,no effect of betacarotene was observédirtamo, 2003). In the recent post
trial follow-up study (Ahn, 2008the RR of prostate cancerthebetacarotendantervention
arm @0 mg/day)was1.09(95 % Cl10.97-1.23 among memwithout family history and
among men with family history of prostate cantter relative risks wer#.98(95% CI: 137-
1.86) in the placebo group ar&l02 (95% CI 1.422.88)in the intervention group. The
relative risks wereampared withmen inthe placeboarm without family history of prostate
cancer.

The publication of the CARET study (Omenn, 1996) has been superseded by a more recent
publication identified during the CUP (Neuhouser, 2009).

The publication of the ATBC study (Virtamo, 2003) teen superseded by a more recent
publication identified during the CUP (Ahn, 2008).

InthePhysi ci aStgdrandbmiaeltrialmo effect of betacarotene on prostate cancer
risk was observed. Brelative riskof prostate cancer (1117 casesinpaing betacarotene

(50 mg on alternate day&51 casesyith placeba(566 casesyas 1.0 (95% CI 0:9.1)

(Cook, 2000)In a previous report (Cook, 1999) the authors reported a significant reduction
of prostate cancer risk in the intervention group anmaeg with low blood levels of beta
carotene at baseline)

5.5.13 Multivitamin supplements

InthePhysi ci an s pidsatelcander riSktdid doydiffér in theups receiving
multivitamin C (683 cases, HR:98; 95% CI1 0.88..09 p = 0.76)and placebo (690 cases)
after a mean follovup of 11.2 years (Gaziano et al, 2012).

5.6.4 Selenium

Three publications of the SELECT trial were identified (Klein et al, 2011; Dunn et al, 2010,
Lipmann et al, 2009). The trial concluded teateniumdid not prevent prostate cancgiR:
1.09; 99% CI 0.934..27; 575 casesompared with placebo group29 cases) (Klein, 2011).
The HR of high grade prostate cancer (GB was 1.21 (99% CI 0.90.63; 161 cases) for
those receiving selenium compared with plac@@3 cases).

The Nutritional Prevention of Cancer Trial was a randomized controlled trail on men with a
history of either a basal cell or squamous cell carcinoni@v selenium areas of Eastern

USA. Participants were randomised to receive either-bgjnium yeast, providing 2@0g

of seleniumperday, or a yeast placebo. After a mean folapvof 6.5 years (1983993) te

RR of prostate cancer itlhe selenium goup was0.37 (99% CI1 0.18).71; 13cases) compared

to placebo (3®ases)Duffield-Lillico etal, 2003 Clark et al, 198). After further follow-up
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until 1996 (mean 7.5 years), the RRprostate cancevas 0.51 (99% CI 0.20.88; 22cases)
conpared to plaebo (4Zases)Duffield-Lillico etal, 2003)

5.6.6 Selenium and Vitamin E

In the SELECT trial th HR of prostate cancer in selenium plus vitamin E grouplwds

(99% CI1 0.891.22; 555 cases) compared to placebo (529 cases) (Klein et al, 2011). In this
trial, vitamin E increased the risk of prostate cancer but ther@movasreased risk of

prostate cancer when vitamin E and selenium were taken together. Themisktate cancer
with Gleason 7 ohigherwas 1.23 (99% CI 0.91.66) for thetwo supplements combined
compared to placebo
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Cohort studies. Results by exposure.

Table 2 Number of relevant articles identified during the 2005 SLRand the CUP and
total number of articles by exposure.

The exposure code is the exposure identification in the database. Only exposures identified during the
CUP are shown.

Number of Total
Ex r articles number
gggg € Exposure Name 2005 cup u Ofbe
SLR articles
1.4 Vegetarian diet
1.4 Other dietary patterns
2.1.1 Low fibre cereal

2.1.1.0.2 Refined cereals

2.1.1.04 Breakfast cereals

211 Oatmeal

2.1.1 Pasta and rice

2.1.1.1.4 High-fibre cereal

2.1.1.0.3 Bread

21113 Pasta

2.1.1.1.3 Rye bread

21.1.1.3 Whole wheat bread

2.1.1.1.3 Wholegrain bread

2.1.1.2 Rice and pasta

2.1.1.2.3 Rice

21.1.4 Wholegrains

2.1.1.1.3 French fries

2.1.2.1 Potatoes

2.1.2.1 Fries and chips

2.1.2.4 Wholegrain foods

Oolojojojw|ojlo|lw|o|jlo|lo|o|r|lw|o|o|o|r |00 |0 o
RN RN RRIORIRIRLINIVIARP|(P|IN|W[F[F O

RINVNwWwwlR[ANOR|[RIO[RIOIN|IRIMR|IRPINIPIRIRPINIRPIRIP|IRPININ|(R|[R|0|R

2.2 Fruit and (nomstarchy) vegetables

2.2 Carotenerich fruits and vegetables
2.2 Total fruits 15 23
2.2 Total fruits and vegetables 0 1
2.2.1 Carotenerich vegetables 0 1
2.2.1 Total vegetables 12 21
22111 Carrots 3 5
2.2.1.2 Cruciferous vegetables 4 8
22122 Chinese cabbage 0 1
2.2.1.2.3 Cabbage 2 5
22124 Broccoli 2 5
2.2.1.25 Cauliflower 3 5
2.2.1.2.6 Brussels sprouts 2 3
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2.2.1.2.7 Kale 3 1 4
2.2.1.3.1 Garlic 0 1 1
22131 Garlic supplements 0 1 1
2214 Green leafy vegetables 0 1 1
22142 Spinach 2 2 4
2.2.1.4.3 Lettuce 2 1 3
22144 Seaweed 2 1 3
2.2.15 Dark green vegetables 0 2 2
2.2.15 Deep yellow vegetables and tomatoes 0 1 1
2.2.15 Light green vegetables 0 1 1
2.2.1.5 Mushrooms 1 1 2
2.2.1.5 Peppers 1 1 2
2.2.1.5 Pickles 0 1 1
2215 Tomato sauce 1 2 3
2.2.15 Vitamin crich vegetables 0 1 1
2.2.15 Wild plants 0 1 1
2.2.1.5 Yellow vegetables 0 1 1
2.2.1.5.13 | Tomato juice 2 2 4
2.2.1.5.13 | Tomatoes 6 6 12
2.2.2 Non citrus fruit 0 1 1
2.2.2.1 Citrus fruits 2 3 5
2221 Oranges 3 1 4
2.2.2.2 Other fruits 0 1 1
2.2.2.2 Yellow-orange fruits 0 1 1
2.2.2.2.11 | Grape 2 1 3
22224 Watermelon 1 1 2
2.2.2.2.5 Papaya 0 1 1
22228 Apples 2 1 3
2.2.2.2.9 Avocado 0 1 1
2.3 Legumes 0 2 2
2.3.1 Soy products 0 1 1
2.3.1 Soya foods 0 1 1
2.3.1.1 Miso soup 2 2 4
2.3.15 Tofu, soybeans 0 1 1
2.3.2 Beans, lentils 3 2 5
2.3.2.2 Tofu 3 1 4
2.3.4 Peanut butter 0 1 1
25.1 Total meat (red, white, processed, liver) 10 2 12
25.1 Meat, prefer well done 0 1 1
2.5.1 Broiled meat 0 1 1
2.5.1 Cooked meat 0 1 1
25.1 Rare/medium done red and processed meat 0 1 1
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2.5.1 Well done red and processed meat 0 1 1
25.1 Well-/very well done meat 0 1 1
25.1 White meat 0 2 2
2.5.1.2 Processed meat 5 10 15
2.5.1.2 Ham and sausages 0 1 1
2.5.1.2 Lunchmeat 0 1 1
25.1.2.1 Ham 2 1 3
25.1.2.8 Bacon 3 2 5
2.5.1.2.9 Hot dog 0 1 1
2.5.1.2.9 Sausages 3 2 5
25.1.3 Red meat 10 12 22
2.5.1.3 Steak 0 1 1
25.1.3.1 Beef 5 4 9
2.5.1.3.1 Beef steak 0 1 1
2.5.1.3.3 Pork 5 3 8
2.5.1.3.3 Pork chops / ham steaks 0 1 1
2514 Chicken 5 2 7
2514 Poultry 2 6 8
25.15 Liver 2 1 3
2.5.21.7 Hamburger 0 1 1
2.5.2 Fish 13 8 21
2.5.2 Fish paste 0 1 1
2.5.2 Fresh fish 0 1 1
2.5.2 Smoked fish 0 1 1
2.5.2.3 Dried and salted fish 0 1 1
25.25 Fatty fish 0 1 1
2.5.2.9 White fish 0 1 1
2.5.3 Seafood 1 1 2
2.5.3 Shellfish 0 2 2
254 Eggs 12 3 15
2.6 Fat preference 0 1 1
2.6 Fats (all) 2 2 4
2.6.1.1 Butter 2 4 6
2.6.1.1 Dairy cream 0 2 2
2.6.1.1 Dairy fats 0 1 1
2.6.1.4 Fish oil 2 3 5
2.6.3 Margarine 1 2 3
2.6.4 Fructose 4 1 5
2.6.4 Sugars (as foods) 0 1 1
2.7 Culturedmilk 0 1 1
2.7 Dairy products 11 16 27
2.7.1 Milk 14 8 22
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2.7.1.1 Whole milk 7 4 11
2.7.1.2 Low fat milk 3 4 7
2.7.1.2 Skimmed milk 6 2 8
2.7.2 Cheese 6 10 16
2.7.2 Fresh curd cheese 0 1 1
2.7.2 Hard cheese 0 1 1
2.7.3 Sour milk products 0 2 2
2.7.3 Yoghurt 0 7 7
2.7.7 Ice cream 4 3 I
2.8.1.3 Ginseng 0 1 1
2.8.1.4 Chili 0 1 1
2.9 Spaghetti 0 2 2
29.1 Cakes, biscuits and pastry 0 1 1
29.1 Sweet baked goods 0 1 1
2.9.11 Vegetable soup 0 1 1
2.9.13 Sugar and sweets 0 1 1
2.9.13 Sweets 0 1 1
2.9.14 Pizza 1 2 3
3.4.1 Sugary drinks 1 1 2
3.5 Fruit juices 1 4 5
3.5.1 Citrus fruit juice 1 0 1
3.5.1 Orange / grapefruit juice 0 1 1
3.6.1 Caffeinated coffee 0 1 1
3.6.1 Coffee 11 6 17
3.6.1 Decaffeinated coffee 0 1 1
3.6.2 Tea 5 1 6
3.6.2 Black tea 3 2 5
3.6.2.2 Green tea 2 4 6
3.7.1 Alcohol consumption 0 7 7
3.7.1 Total alcoholic drinks 29 12 41
3.7.1 Alcoholic drinks- currency of use 0 1 1
3.7.1 Alcoholic drinks- age at first use 0 1 1
3.7.1 Alcoholic drinks- years sincetopping 0 1 1
3.7.1 Alcoholism 0 1 1
3.7.1 Drinking duration 0 1 1
3.7.1 Drinking frequency 0 2 2
3.7.1 Lifetime alcohol consumption 0 1 1
3.7.1.1 Beers 5 3 8
3.7.1.2 Wines 6 3 9
3.7.1.3 Spirits 6 3 9
4.1.2.1 Pesticides 0 2 2
4.1.2.7.2 Arsenic 1 1 2
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4.2 Preserved foods 0 1 1
4.2.5.1 Salt 0 1 1
4251 Salt preference 0 1 1

4.354.1 Dietary nitrate 0 1 1
4.354.1 Dietary nitrite 0 2 2
4.3.54.1 Nitrite 0 1 1
4.4.2 Acrylamide 0 4 4
4.4.2 Rare/medium done red meat 0 1 1
4.4.2.4 Microwaving 0 1 1
4.4.2.5 Fried foods 0 1 1
4.4.2.5 Pan frying 0 2 2
4.4.2.6 Broiling 0 2 2
4.4.2.6 Grilling (broiling) and barbecuing 0 1 1
4.4.2.7 BaP 1 2 3
4.4.2.8 Heterocyclic amines 0 1 1
4.4.2.8 Dimelgx 0 1 1
4.4.2.8 Melgx 1 4 5
4.4.2.8 PhIP 1 4 5
4.4.2.9 Mutagen index 1 1 2
5.1 Carbohydrate 6 4 10
51.2 Dietary fibre 2 3 5
5.1.2.1 Cereal fibre 0 1 1
5.1.2.2 Vegetable fibre 0 1 1
5.1.2.3 Fruit fibre 0 1 1
5.1.4 Sugars (as nutrients) 0 1 1
5.1.4 Lactose 0 1 1
5.1.4 Mono/disaccharides 0 1 1
5.1.4 Monosaccharides 0 1 1
5.1.4 Sucrose 0 2 2
5.1.5 Glycaemic index 0 3 3
5.1.5 Glycaemic load 0 3 3

5.2 Total fat (as nutrients) 9 8 17

5.2 Animal fat 2 2 4

5.2 Animal fat from dairy 2 1 3

5.2 Cholesterol, diet 0 2 2

5.2 Cholesterol, blood 12 2 14

5.2 Ratio n3/n-6 fatty acids 0 4 4

5.2 Ratio polyunsaturated/saturated fat 2 2 4

5.2 Serum triglycerides 0 1 1

5.2.2 Saturated fatty acids 5 8 13
5.2.2 Myristic acid 2 2 4
5.2.2 Palmitic acid 3 2 5
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5.2.2 Serum palmitic acid 0 1 1
5.2.2 Stearicacid (18:0) 3 2 5
5.2.3 Monounsaturated fatty acids 4 4 8
5.2.3 Oleic acid 3 2 5
5.2.3 Palmitoleic acid (16:1) 2 2 4
5.2.4 Polyunsaturated fatty acids 3 5 8
524 Eicosatrienoic 0 1 1
5.2.4.1 Alpha-linolenic acid (18:3 8), dietary 6 5 11
5.2.4.1 Alpha-linolenic acid (18:3 #B), serum 3 5 8
5.2.4.1 DHA (docosahexaenoic acid), dietary 3 2 5
5.2.4.1 DHA (docosahexaenoic acidjerum 3 5 8
5.24.1 DPA (docosapentanoic acjdgerum 1 4 5
5.24.1 EPA (eicosapentaenoic acid), dietary 2 2 4
5.24.1 EPA (eicosapentaenoic acid), serum 3 5 8
5.24.1 Fish fatty acids (EPA and DHA) 0 3 3
5.24.1 Serum PUFA 83 0 1 1
5.24.1 n-3 fatty acids 0 2 2
5.2.4.2 n-6 fatty acids, dietary 0 4 4
5.2.4.2 Alpha-linoleic acid 0 1 1
5.24.2 Arachidonic fatty acid20:4) 5 6 11
5.2.4.2 Dihomo-gammalinoleic 2 3 5
5.2.4.2 Eicosadienoic acid 0 1 1
5.24.2 Gammalinolenic acid 0 2 2
5.24.2 Linoleic acid, dietary 6 2 8
5.2.4.2 Serum pufa 6 1 1 2
5.2.5 Trans 18:1 fatty acid 0 1 1
5.2.5 Trans fatty acids 0 4 4
5.3 Protein 7 3 10
5.3.1 Methionine 0 4 4
5.3.2 Plant protein 1 1 2
5.3.2 Vegetable protein 0 1 1
5.3.3 Animal protein 3 2 5
5.4 Alcohol (as ethanol) 3 8 11
5.4.1 Alcohol from beer 2 1 3
5.4.2 Alcohol from wine 1 2 3
5.4.3 Alcohol from spirit (hardiquor) 1 1 2
5.5 B vitamins 0 3 3
5.5 Vitamins, supplement 0 1 1
55.1 Vitamin A, serum 0 2 2
5.5.1 Vitamin A 8 1 9
5.5.1 Vitamin A, supplement 0 1 1
5.5.1.1 Retinol, serum 13 7 20
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5.5.1.2 Alpha-carotene, serum 6 3 9
5.5.1.2 Alpha-carotenedietary 2 2 1
5.5.1.2 Betacarotene, serum 11 6 17
55.1.2 Betacarotene, supplements 0 3 3
5.5.1.2 Betacarotene, dietary 7 6 13
55.1.2 Betacarotene, total 0 1 1
55.1.2 Betacryptoxanthin 0 3 3
5.5.1.2 Betacryptoxanthin, serum 0 2 2
5.5.10 Dietary vitamin D 0 1 1
5.5.10 Blood 25hydroxyvitamin D 10 14 24
5.5.10 Vitamin D supplement 0 2 2
5.5.11 Alpha-tocopherol, serum 12 5 17
5.5.11 Alpha-tocopherol, dietary 0 3 3
5.5.11 Alpha-tocopherol supplement 0 1 1
5.5.11 Deltatocopheroldietary 0 4 4
5.5.11 Gamma tocopherol, serum 8 3 11
5.5.11 Serum vitamin E 0 1 1
5.5.11 Total vitamin E 0 3 3
5.5.11 Dietary vitamin E 4 5 9
5.5.11 Supplemental vitamin E 11 10 21
5.5.12 Vitamin K 0 2 2
5.5.13 Duration of multivitamin use 0 1 1
5.5.13 Multivitamin supplement 10 8 18
5.5.13 Other vitamins (including multivitamins) 0 1 1
5.5.2 Carotenoids 4 1 5
5.5.2 Carotenoids (no lycopenes) 0 1 1
5.5.2 Total carotenoids, serum levels 0 1 1
5.5.2 Canthaxanthin 0 1 1
5.5.2 Lutein 3 2 5
5.5.2 Lutein and zeaxanthin, blood 0 1 1
5.5.2 Lutein and zeaxanthin, dietary 0 1 1
55.2 Lycopene, dietary 7 5 12
5.5.2 Serum lutein 0 1 1
5.5.2 Serum lycopene 8 6 14
5.5.2 Serum zeaxanthin 0 1 1
5.5.2 Zeaxanthin 2 1 3
5.5.3 Total folate 5 4 9
5.5.3 Dietary folate 1 4 5
5.5.3 Supplemental Folate 0 3 3
5.5.3 Folate & alcohol 0 1 1
5.5.3 Homocysteine 0 1 1
5.5.3 Red cell folate 0 1 1
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5.5.3 Serum folate 2 5 7
5.5.3 Serum homocysteine 0 1 1
554 Riboflavin 0 2 2
5.5.7 Plasma pyridoxingvitamin B6) 0 1 1
5.5.7 Pyridoxine (vitamin B6) 1 2 3
5.5.8 Dietary vitamin B12 intake 0 1 1
5.5.8 Plasma cobalamin (vitamin B12) 0 2 2
5.5.8 Serum cobalamin (vitamin B12) 0 1 1
5.5.8 Vitamin B12, blood 0 1 1
5.5.9 Dietary vitamin C 6 5 11
5.5.9 Supplemental vitamin C 4 7 11
5.5.9 Total vitamin C 1 1 2
5.5.9 Vitamin C, from fruit 0 1 1
5.6 Mineral supplements 0 2 2
5.6.2 Haeme iron 0 2 2
5.6.2 Iron 0 2 2
5.6.2 Iron, serum 0 1 1
5.6.3 Total calcium 2 10 12
5.6.3 Dietary calcium 7 11 18
5.6.3 Supplemental calcium 4 8 12
5.6.3 Calcium fromnon-dairy foods 0 1 1
5.6.3 Calcium from plant sources 0 2 2
5.6.3 Calcium, blood 0 3 3
5.6.3 Calcium:phosphorus ratio 0 1 1
5.6.3 Dairy calcium 1 7 8
5.6.3 Non-dairy calcium 1 3 4
5.6.4 Serum/plasma selenium 13 4 17
5.6.4 Selenium, supplements 2 4 6
5.6.6 Boron 1 1 2
5.6.6 Cadmium 0 3 3
5.6.6 Magnesium 0 1 1
5.6.6 Phosphate 1 1 2
5.6.6 Phosphorus 6 1 7
5.6.6 Other minerals 0 1 1
5.6.7 Zinc 1 3 4
5.6.7 Zinc supplements 0 1 1
5.6.7 Zinc, serum 0 1 1
5.7 Phytochemicals 0 2 2
5.7.3 Glucosinolates and indoles 0 1 1
5.7.5 Biochanin a 0 1 1
5.7.5 Coumestrol 0 1 1
5.7.5 Daidzein 1 6 7
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5.7.5 Enterodiol 0 1 1
5.7.5 Enterolactone 1 3 4
5.7.5 Equol 1 3 4
5.7.5 Formononetin 0 1 1
5.7.5 Genistein 1 6 7
5.7.5 Glycitein 0 3 3
5.7.5 Lignans 0 3 3
5.7.5 Matairesinol 0 1 1
5.7.5 O-dma 0 1 1
5.7.5 Plasma daidzein 0 2 2
5.7.5 Plasma enterolactone 0 1 1
5.7.5 Blood equol 0 3 3
5.7.5 Plasma genistein 0 3 3
5.7.5 Blood glycitein 0 2 2
5.7.5 Secoisolariciresiniol 0 1 1
5.7.5 Serum daidzein 0 1 1
5.7.5 Serum enterodiol 0 1 1
5.7.5 Serum enterolactone 0 1 1
5.7.5 Serum genistein 0 1 1
5.7.5 Serum eDMA 0 1 1
5.7.5 Total isoflavones 0 3 3
5.7.6 Caffeine 0 1 1

5.8 Anthocyanidins 0 1 1

5.8 Flavan3-ols 0 1 1

5.8 Flavanones 0 1 1

5.8 Flavones 0 1 1

5.8 Flavonoids 2 1 3

5.8 Flavonols 0 1 1

6.1 Total physical activity 13 5 18
6.1.1.1 Occupational physical activity 13 4 17
6.1.1.2 Bicycling 0 1 1
6.1.1.2 Exercise 0 1 1
6.1.1.2 Recreational physical activity 21 9 30
6.1.1.2 Sports 0 2 2
6.1.1.2 Stair climbing 0 1 1
6.1.1.2 Walking 0 3 3
6.1.1.3 Gardening 0 1 1
6.1.1.4 Travel activity 0 1 1
6.1.3 Light physical activity 0 1 1
6.1.3 Moderate andigorous physical activity 0 1 1
6.1.3 Vigorous activity 4 1 5
6.1.3.2 Walking pace 0 1 1
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6.1.4 Duration of physical activity 2 1 3
6.1.4.2 Duration of walking 0 1 1

7.1 Energy intake 8 8 16
8.1.1 BMI 75 39 114
8.1.1 BMI 18-21yeas 5 6 11
8.1.1 BMI at 30years 0 2 2
8.1.1 BMI at 40years 0 1 1
8.1.1 BMI at certain age 0 1 1
8.1.2 Obesity 0 1 1
8.1.3 Weight 20 7 27
8.1.3 Weight at 18years 0 3 3
8.1.3 Weight at 20years 0 1 1
8.1.3 Weight at age 18 years 0 1 1
8.1.5 Body fat 2 1 3
8.1.6 BMI change 0 1 1
8.1.6 Weight change 0 6 6
8.1.6 Weight change since Mears 0 1 1
8.2.1 Waist circumference 4 8 12
8.2.2 Hips circumference 2 1 3
8.2.3 Waist to hip ratio 3 3 6
8.2.5 Other marker for fat distribution eg ct, ultrasou 3 1 4
8.2.5 Waistto-thigh ratio 0 1 1
8.3.1 Height (and proxy measures) 33 20 53
8.3.2 Biacromial diameter 1 1 2
8.3.2 Leg length 3 2 5
8.3.2 Other skeletal size (e.g. leg length) 1 1 2
8.3.2 Trunk length 1 2 3
8.4.1 Birth weight 6 3 9
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1 Patterns of diet

1.3Vegetarianism

Six studies (five cohas) wereidentifiedin the 20® SLR. One studyin non-HispanicSeven Day
Adventists in USA (Fraser et dl999) showed an increased riek prostate cancer inon
vegetarias compared to vegetariafRR: 1.54; 95%CI 1.05 2.26) No significant associatiowas
observed in the remaining studies.

One study was identified in the CRey et al, 2009) This study on British vegetariamsth a
follow-up of 12.2 years as averageported that@ampared with being meat eatbeingfish eater
was associated with reduced risk of prostate can¢BR 0.57; 95% C0.330.99)and being
vegetarian was not associated with prostate cancefRiR10.87; 95% C0.641.18)

1.4Individu al level dietary patterns

The characteristics and results of the identified stualiem Table 3.

Four studiegsall identified during the CURNnvestigated predefined dietgmgitterns The dietary
patterns investigated varied across studies and no summary was pdéssth#y in the NIH

AARP reported an inverse association of prostate cancer risk with higher score of the Healthy
Eating Index (HEI) and the alternate HEI but only in@ars detectethroughPSA screeningNo

significant associatiowas observed for thgroupwith cancemot detected through PSA screening,

for advanced or fatal cancefgo significant associations were observed \ligMediterranean
scoreor with dietay preferences the Australian, Korean and Japanese studies.

Two studies investigated dietary patterns identified from the dgtagterior), one of which was

identified during the CUP. None of them reported significant assocsadfatietary pattersand
prostate cancer. Results and study characteristics are tabulated below.
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Table 3 Studies identified during the CUP investigating dietary patterns

Author/year Country Study name | Cases Years of | RR | LCI UCl Contrast
follow-
up
Predefined patterns
Bosire, 2013 USA NIH-AARP 23,453 8.9
Diet and Highest vs. lowest score
Health Study quintile
Healthy eating index 2005
PSA screening 0.92| 0.86 0.98
No PSA screening 0.95| 0.83 1.09
Advanced cancer 0.97| 0.84 1.12
Fatal cancer 1.06| 0.76 1.48
Alternate Mediterranean Score
PSA screening 0.97| 0.91 1.03
No PSA screening 0.98| 0.86 1.11
Advanced cancer 1.00| 0.87 1.15
Fatal cancer 0.80| 0.59 1.10
Alternate healthy eating index 2010
PSA screening 0.93| 0.88 0.99
No PSA screening 0.98| 0.86 1.13
Advanced cancer 1.10| 0.96 1.26
Fatal cancer 0.96| 0.71 1.30
Muller, 2009 Australia Melbourne 1018 13.6 Mediterranean score | Highest vs. lowest score
Collaborative quartile
Cohort Study
Overall 0.93 | 0.74 | 1.18
Non aggressive 0.91 |0.71 | 1.16
Aggressive 1.05 | 0.68 | 1.63
Dietary preference
Yun, 2008 Korea Korea 307 6 0.95 | 0.59 | 1.51 | Vegetables vs. mixture of
National vegetables and meat
Health
Insurance
Study
Iso, 2007 Japan Japan 169 15 Japanese style breakfast
Collaborative (mortality) 1.09| 0.65| 1.84] (yesvs.no)
Cohort Study Western style breakfast
for Evaluation 1.1| 0.66| 1.83]| (yesvsno)
gfisci:(ancer Chagayu (tea gruel) at
1.17| 0.43| 3.18| preakfast (yes vs. no)
Skipping breakfast (yes vs
0.62| 0.09| 4.43| no)
Supper at ordinary time
1.52 0.61 3.74 (yes VS. no)
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Data derived patterns

Muller, 2010 | Australia | Melbourne 1018 13.6 Highest vs. lowest score
Collaborative quintile
Cohort Study ["Gyerall 1.12 [ 0.90 [ 1.40 | Vegetable pattern
Nonaggressive 1.12 | 0.88 | 1.44 | Vegetable pattern
Aggressive 1.11 | 0.71 | 1.73 | Vegetable pattern
Overall 0.87 | 0.71 | 1.08 | Meat and potatoes
Nonaggressive 0.87 | 0.69 | 1.10 | Meat and potatoes
Overall 1.00 | 0.81 | 1.23 | Fruit and salad
Nonaggressive 1.07 | 0.85 | 1.33 | Fruit and salad
Aggressive 0.74 | 0.47 | 1.15 | Fruit and salad
Wu, 2006 USA Health 3002 13 Highest vs. lowest score
Professionals quartile
Follow-up Overall 0.95| 0.84| 1.07| Prudent pattern
Study Organ confined 0.91| 0.78| 1.07 | Prudent pattern
Advanced Prudent pattern
1.01| 0.73| 1.41
Overall 1.02| 0.91| 1.15| Western pattern
Organ confined 1.01| 0.86| 1.18| Western pattern
Advanced 1.16| 0.88| 1.53| Western pattern
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2 Foods

2.2.1Total vegetables

Methods
Twenty-one publications from seventeen studies were identified, from which nine publications from
eight studies were identified during the CUP.

The deails given on the dmition of thevegetablegroupvariedacrossstudies. Two studies
reported on aambination of starchy and nestarchy vegetables (Ambrosigi al,2008; Shibatat
al, 1992). Three studies included potatoes (Kathl,2007; Kilkkinenet al,2003; Hsinget al,
1990). One study excluded potatoes (Snowetcal, 1984) and another exeled white potatoes
(Georgeet al,2009).

Vegetable intake in times or servings was converted to grams using a standard portion sige of 80
(Ambrosiniet al,2008; Gonzaleet al,2007; Kirshet al,2007; Smitet al,2007; Shibatat al,1992;
Hsinget al,1990). Georget al(2009) reported in cupquivalents/100@cal, which was converted

to g/day using the standard portion size o§&hd the average energy intake of 1990 kcal/day
reported in the study. Straet al(2006) also reported in g/10@@al that wereconverted to g/day

using the average energy intake of 2380 kcal/day reported in another publication of the same study
(Multiethnic Cohort Study).

Thirteen studies could be included in the dossponse metanalysis on prostate cancéhe
increment unit used in the analysis was giay. From the studies included in the dossponse
metaanalysis sevenstudies reported on total prostate cancer (Ambresial,2008; Gonzaleet

al, 2007; Keyet al,2004; Alavanjeet al,2003; Charet al,2000; Schuurmaat al,1998; Shibatat

al, 1992), one study on total, advanced, and localised prostate cancer (Tekd@010), two
studies on total and advanced/aggressive prostate cancer (éeal@®09; Kirshet al,2007), one
study ontotal and norocalised/high grade prostate cancer (Stedral,2006), and two studies on
fatal cancer cases only (Smeital,2007; Hsinget al,1990). Advanced, aggressive, high grade and
fatal cancers were combined in a ggrbup for separate metmalysis.

Two studies (Harvard Alumni Health Study 196266 and USA California 1960980)could not
beincluded intheforest plot (Leeet al,2001; Snowdoret al,1984).Two publications (Kilkkineret
al, 2003; Hirvoneret al,2001) from the ATBC study reported mean values only but a further
publication (Charet al,2000) could be included in the analysis.

Main results

The summary RR per 100g/day was 0.99 (95% CI-0.98, f = 0%, [heterogenein= 0.76 n = 13) (all

studies combined). The summary RR did not change materially when studies were omitted in turn

in the influence analysi©ne study (NIHAARP, Georgeet al,2009) had 67% weight in the
analysisTher e was no evidence otést,pQ0T6l i cati on bias

After stratification by prostate cancer type, the summary RRs pey/d@9 were 0.99 (95% CI
0.981.0Q 1°= 0%; Pheterogeneiy0. 76 N = 11) for total prostate cancéxcluding two studies which
reported on mortalityand 1.01 (95% Q0.97-1.04 1= 18.9%, Meterogeneity 0.29 N = 6) for
advanced/high grade prostate cancer.

There wasstatisticalevidence of notinearity relationshipwith vegetable intakéor total prostate
cancer and for advanced prostate cancer (b&tB.p001). The curves suggest a decreased risk
from intake levels above 3€8b0 g/day but the relative risks estimatese not statistically
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significant.Only two studieg(Kirsh et al 2007 Stramet al,2006) in the total prostate cancer
analysis an@ne sudy (Smitet al,2007) in the advanced prostate cancer analysis have vegetable
intake above 350g/dagnd the curves are flat in most of the range of intake below this value.

Heterogeneity
Overallthere was no evidence of heterogenefty, 0%, Pheterogeneity 0.76.

Comparison with the Second Expert Report
In the2005 SLR the metaanalysis on vegetables intake and prostate cancer showed an overall non
significantassociatior{see Table 6)

Published metaanalysisor pooled analysis
Twelve studies were included in a highest versus lowestaueddysis (Mengpet al 2013). The
summary RR was 0.97 (95% CI 0-:237, 1= 0%, Pheterogeneity= 0.51) All the studies included in

the metaanalysis are included in the CUP revidva pooled analysis was identified.

Table 4 Studies on vegetables intake identified in the CUP

Years
Author, year | Country Study name Cases ?gllow RR LCI UCI | Contrast
up
Malmo Diet :
Drake, 2012 | Sweden | and Cancer | 817 12ars 1.06 |0.83 |1.34 'V}gg'a” 296.1s.70.2
Study cohort y giday
Median 327/s.78
_ JPHC study | 32106 | 1.33 | 0.93 |1.91 g/day
Takachi, | 5.0, and I 339 L
2010 P person
-years | 0.99 | 0.91 |1.08 | Per 100 g/day
NIH- AARP 8 1.103.25vs.0-0.44
George, 2009 USA Diet and Health| 17034 (Max) 0.97 | 0.93 |1.02 | cupequivalents/
Study 1000kcal
Gonzalez, 3.3 02.51vs.0-1.2
2009 USA VITAL 832 years 1.15 | 0.93 | 1.42 servings/day
Wittennoom
- Gorge, West s -
ng)%ros'”" Australia | Australian 97 15;3 0.73 | 0.38 | 1.40 Sefvi'n "83'/3 a1'6
cohort 1990 y 9 y
2004
Gonzalez, | 5, VITAL 832 33 1115 003 |1.42 |©2>1vs.0-1.2
2007 years servings/day
Kirsh, 2007 | USA PLCO 1338 42 |ogg | 071 |1.08 |Median8.6vs.2.6
years servings/day
40 A
. . PR Heart 8.1-9.0vs.03 . 0
Smit, 2007 Puerto Rico Health Study 167 years | 1.61 | 0.68 | 3.83 servings/day
(max)
Multi -ethnic 8 0193vs.95
Stram, 2006 | USA Cohort Study 3922 years 1.00 1091 | 1.15 090.7g/ 1000kcal
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Table 5 Overall evidence on vegetablemtake and prostate cancer

Summary of evidence

2005 SLR

Nine prospective studigsvelve publicationsyvere identified during th2005
SLR and six studies were included in the matealysis. All studieseported
statistically norsignificant results.

Continuous Update

Eight prospective studiesare identified in the CUP, all showed nsignificant

Project results.Six new studies reported on advanced prostate cancer, of which fiv

showed nossignificant association and one (George, 2009) showed ifichgr
positive association with vegetables intalMe. significant association was
observed in the CUP mesmalysis.

Table 6 Summary of results of the dose response metmalysis of vegetables intake and

prostate cancer

Prostate cancer

2005 SLR CUP
Studies (n) 6 13
Cases (n) 2372 26433

Increment unit used

Per serving/day

Per 100y/day

Overall RR (95%Cl)

0.98 (0.921.04)

0.99 (0.981.00)

Heterogeneity (| p-value)

0%, p= 0.85

0%, p=0.76

Stratified analysis

Advanced/high grade cancer

Overall RR (95%Cl)

0.95 (0.8601.13)

1.01 (0.971.04)

Heterogeneity (| p-value)

(only 1 study)

18.9%,p = 0.29, n=6

Non-advanced/low grade cancer

Overall RR (95%CI)

0.99 (0.961.09)

Heterogeneity €| p-value)

(only 1 study)

53




Table 7 Inclusion/exclusion table for metaanalysis of vegetables intake and prostate cancer

CUP dose | CUP
WERF Author Year | Study design | Study name Cancer 2005 response | HvL Estimated values Exclusion reasons
code outcome SLR meta- forest
analysis plot
Two exposure
Prospective Malmo Diet and _ categories only
PRO100139| Drake 2012 Cancer Study Incidence | No No Yes (also reported on
Cohort study
cohort advanced prostate
cancer)
PRO100062| Takachi 2010 | PTOSPECUVE | jopic | and | Incidence | No Yes Yes
Cohort study
Conversion from cup
equivalents/1000kcal t
g/day using standard
. . portion size 80g and
PRO100125| George 2009 Prospective NIH- AARP Diet Incidence | No Yes Yes average energy intake
Cohort study | and Health Study 1990 keal/da id
y, m
exposure values, case!
and persotyears per
quintile
Prospective Incidence/ Duplicate data as in
PR0O100066| Gonzalez 2009 Cohort study VITAL Mortality No No No Gonzalez, 2007
Conversion from
N Prospective Wittennoom _Gorge, _ se_rvings/day to g/day
PR0O99954 | Ambrosini 2008 Cohort study West Australian Incidence | No Yes Yes using standard portion
cohort 19962004 size 80g, mid
exposure values
Conversion from
Prospective Incidence/ servings/day to g/day
PRO100035| Gonzalez 2007 VITAL . No Yes Yes using standard portion
Cohort study Mortality ; .
size 80g, mid
exposure values
Prospective Conversion from
Cohort study Incidence/ servings/day to g/day
PR0O99982 | Kirsh 2007 | (Follow-up of | PLCO Mortality No Yes Yes using standard portion

screening arm

in trial)

size 80g ; cases and

personyears per
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quintile

Conversion from
servings/day to g/day
using standargortion

PRO100019| Smit 2007 | Prospective | PR HeartHealth |0 i | No Yes Yes | size 80g, mid
Cohort study | Study
exposure values, case|
and persotyears per
quartile
Conversion from
g/1000kcal to g/day
using average energy
. . . . intake 2380 kcal/day
PR0O99986 | Stram 2006 Prospective Multiethnic Cohort Inmdence/ No Yes Yes from another paper of
Cohort study | Study Mortality .
the same study, mid
exposure values, case!
and persotyears per
quintile
Usedestimated mean
Prospective exposure values
PRO00148 | Key 2004 b EPIC Incidence | Yes Yes Yes provided in article,
Cohort study
personyears per
quintile
Duplicate publication
with only rumber of
Nested case Health . Incidence/ cases and necases
PRO03999 | Wu 2004 control stud Professionals Mortalit Yes No No ercateqory onhi
y Follow-up Study y P gory only
no measure of
association
. Prospective Agricultural Health . -
PRO00442 | Alavanja 2003 Cohort study | Study Cohort Incidence | Yes Yes Yes Mid-exposure values
Nested case Incidence/ Duplicate publication
PRO00142 | Kilkkinen 2003 control study ATBC Mortality Yes No No with only mean
exposure values
Prospective Incidence/ Duplicate publication
PRO01034 | Hirvonen 2001 Cohort study ATBC Mortality Yes No No with only mean
exposure values
Prospective Harvard Alumni Incidence/ Identified and
PRO01290 | Lee 2001 | Conort study | HealthStudy 1962 | Mortality | Y5 | NO No included in the
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1966 unadjusted meta
analysis in the 2005
SLR; excluded in the
CUP as only amber
of cases and persen
years per category
were reported no
measure of
association
PRO01426 | Chan 2000 | Prospective | )i Incidence | Yes | Yes ves | Casesand persoears
Cohort study per quintile
PRO02061 | Schuurman | 1998 S(‘:tﬁz?cohort Egi(;\lrte'gltir(;?nds Incidence | Yes Yes Yes
. . Prospective Health . Incidence/ Only twp exposure
PRO02629 | Giovannucci| 1995 Cohort study Professionals Mortality Yes No Yes categories for total
Follow-up Study vegetable intake
Conversion from
. . . servings/day ta/day
PRO13404 | Shibata 1992 Ez)ohsgr??tlxgy ijgséa‘l (fg{lglgornla mglr?aelﬁ(;/e/ Yes Yes Yes u_sing standard portion
size 80g, persoepyears
per tertile
Conversion from
times/month to g/day
. 1990 | Prospective Lutheran . u§ing standa_lrd portion
PRO03129 | Hsing b Cohort stud BrotherhoodCohort | Mortality Yes Yes Yes size 80g, mid
Y | stud exposurevalues, cases
y p ,
and persotyears per
quartile
No measure of
association,reported
. N in text there was no
PRO03474 | Snowdon 1984 Cptgohsc?r(ta(;ttll\,l/gy gg&fgggorma Mortality Yes No No significant

association between
vegetabldntake and
prostate cancer
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Author Year

Drake 2012
Takachi 2010
George 2009
Ambrosini 2008

high vs low

Study

intake RR (95% CI) Description

1.06 (0.83, 1.34)
1.33 (0.93, 1.91)
0.97 (0.93, 1.02)
0.73 (0.38, 1.40)

MDCS
JPHC land Il
NIH-AARP

Figure 1 Highest versus lowest forest plot ofegetables intakeand prostate cancer

contrast

median 296.1 vs 70.2g/day
median 327 vs 78 g/day
1.11-3.25 vs 0-0.44 cup/1000kcal

Wittennoom, 1990>=2.81 vs 0-1.6 servings/day

Gonzalez 2007 il 1.15(0.93, 1.42) VITAL >=2.51 vs 0-1.2 servings/day
Kirsh 2007 B 0.88 (0.71,1.08) PLCO median 8.6 vs 2.6 servings/day
Smit 2007 —1—— 1.61(0.68,3.83) PRHHP 8.1-9 vs <=3 servings/day
Stram 2006 i 1.00(0.91,1.15) MEC >=193.95 vs <=90.7g/1000kcal
Key 2004 1.00(0.81,1.22) EPIC mean 242.1 vs 97.1 g/day
Alavanja 2003 —— 0.93 (0.70,1.30) AgriHSC >1/day vs <5 times/week
Chan 2000 —_— 0.80(0.50,1.30) ATBC median 204 vs 40 g/day
Schuurman 1998 — 0.80 (0.57,1.12) NLCS median 285 vs 100 g/day
Giovannucci 1995 —— 1.04 (0.81, 1.34) HPFS >=5 vs <2 servings/day
Shibata 1992 —_— 1.04 (0.74,1.46) CA,USA81-85 median 5.7 vs 2.16 servings/day
Hsing 1990 —_— 0.70 (0.40,1.20) LBCS >=99.1 vs <=56.8 times/month
.261 1 3.83
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Figure 2 Doseresponse metaanalysis of vegetables intake androstate canceri per
100g/day

per 100g/day % Study

Author Year intake RR (95% CI) Weight Description

1
Takachi 2010 0.99 (0.91,1.08) 1.69 JPHC I and Il
George 2009 0.98 (0.97,1.00) 67.67 NIH-AARP
Ambrosini 2008 € : 0.85(0.63,1.16) 0.13 Wittennoom, 1990
Gonzalez ‘2007 %—-— 1.09 (0.98,1.22) 0.98  VITAL
Kirsh 2007 -II- 0.98 (0.94,1.02) 7.71 PLCO
Smit 2007 —i-—-— 1.08 (0.94,1.24) 0.64 PR HHP
Stram 2006 - 1.00 (0.97,1.02) 1852 MEC
Key 2004 —i--— 1.03(0.90,1.18) 0.71 EPIC
Alavanja 2003 € E 0.85(0.52,1.38) 0.05 AgriHSC
Chan 2000 E 0.94 (0.71,1.24) 0.16 ATBC
Schuurman 1998 —-—E-— 0.92 (0.80,1.06) 0.61 NLCS
Shibata 1992 —E--— 1.01(0.90,1.14) 0.86 CA,USA 81-85
Hsing 1990 : 0.97 (0.78,1.21) 0.25 LBCS
Overall (I-squared =0.0%, p = 0.755)¢| 0.99 (0.98, 1.00) 100.00

1

NOTE: Weights are from random effect:sf analysis

T I T
71 1 14



Figure 3 Funnel plot of vegetables intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 4 Doseresponse graph of vegetables intakand prostate cancer

Takachi 2010 Total of{\l' -1

Takachi 2010 Advanced

Takachi 2010 Localised
George 2009 Total @—==————
George 2009 Advanced e-FE———1

Ambrosini 2008 Total \I__{
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Kirsh 2007 Total e e
Kirsh 2007 Aggressive

Smit 2007 Advanced

Stram 2006 Total
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Figure 5 Doseresponse metaanalysis ofvegetables intake angrostate cancer, per

100g/day, stratified by prostate cancer type

Author Year

Total
Takachi 2010 e
George 2009 -

”~™

Ambrosini 2008

Gonzalez 2007 -
Kirsh 2007 —ar

Stram 2006 L

Key |2004 s e
Alavanja 2003 €

Chan 2000

Schuurman 1998 _—

Shibata 1992
Subtotal (I-squared = 0.0%, p = 0.756) {}

Advanced/high grade

Takachi 2010 _—
George 2009 Hil-

Kirsh 2007 —a—

Smit 2007 -_

Stram 2006

Hsing 1990
Subtotal (I-squared = 18.9%, p = 0.290) <>

Non-advanced/low grade
Takachi 2010 $
Subtotal (I-squared =.%, p=".)

NOTE: Weights are from random effects anjalysis

per 100g/day

intake RR (95% CIl) Weight

0.99 (0.91, 1.08)
0.98 (0.97, 1.00)
0.85 (0.63, 1.16)
1.09 (0.98, 1.22)
0.98 (0.94, 1.02)
1.00 (0.97, 1.02)
1.03 (0.90, 1.18)
0.85 (0.52, 1.38)
0.94 (0.71, 1.24)
0.92 (0.80, 1.06)
1.01 (0.90, 1.14)
0.99 (0.98, 1.00)

0.96 (0.81, 1.14)
1.04 (1.00, 1.09)
0.97 (0.91, 1.03)
1.08 (0.94, 1.24)
0.99 (0.95, 1.03)
0.97 (0.78, 1.21)
1.01 (0.97, 1.04)

0.99 (0.90, 1.09)
0.99 (0.90, 1.09)

%

1.70
68.28
0.13
0.99
7.78
18.69
0.72
0.05
0.17
0.62
0.87
100.00

3.43
32.52
19.86
5.11
36.99
2.09
100.00

100.00
100.00

Study
Description

JPHC | and Il
NIH-AARP
Wittennoom, 1990
VITAL

PLCO

MEC

EPIC
AgriHSC
ATBC

NLCS
CA,USA 81-85

JPHC | and Il
NIH-AARP
PLCO

PR HHP
MEC

LBCS

JPHC land Il

I
71

-

1.4
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Figure
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6 Non-linear doseresponse analysis of vegetables intake and total prostate cancer

14

1.2
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Vegetables intake (g/day)

X Reference categories
O Relative Risk

Nonlinear relation between vegetables intake and the risk of total prostate cancer

Best fitting cubic spline

————— 95% confidence interval

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Vegetables intake

Table 8 Table with vegetables intake values and corresponding RRs (95% ClIs) for ndimear
analysis of vegetable intake and total prostate cancer

Vegetables RR (95%Cl)

intake

(g/day)

100.0 0.97 (0.951.00)
152.7 0.99 (0.981.00)
204.0 1.00

312.0 0.99 (0.981.00)
400.0 0.96 (0.950.98)

pnorrlinearity< 0.0001
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Figure 7 Non-linear doseresponse analysis of vegetables intake amadvanced prostate cancer
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Table 9 Table with vegetable intake values and corresponding RRs (95% CIs) for ndimear
analysis of vegetables intake and advanced prostate cancer

Vegetables RR (95%CI)
intake

(9/day)

107.9 0.93 (0.910.95)
153.2 0.97 (0.960.98)
206.0 1.00

312.0 1.02 (1.011.04)
400.0 0.99 (0.971.02)

Pronlinearity< 0.0001

2.2.1.2Cruciferous vegetables
Methods

Eightprospective studies were identifigdur of which were identified during the CUP. All studies
could be included in the dosesponse metanalysis on prostate canc&he increment unit used in
the analysis was 5@/day.

The definition of brassicas or cruciferous vegetables varied betweeandiesshat reported
details.

Cruciferous vegetables intake in times or servings was converted to grama stsindard portion
size of 80g for 3 studiegKirsh, 2007; Giovannucci, 2003; Hsing, 1990). For Stedral (2006)

that reported intake in g/00kcal, the average energy intake of 2380 kcal/day reported in another
publication of the same study (Multiethnic Cohort Study) was used in the conversion.

From the studies included in the dassponse metanalysisthree studies reported on total

prostate cancer (Stram, 2006; Key, 2004; Schuurman, 1i98&studeson total, advanced, and
nonadvancedébcalisedorganconfinedprostate canceAgalliu, 2011;Takachi, 2010

Giovannucci, 2008 one study on total amaygressive prostate cancer (Kirsh, 2007), and one study
on fatal cancer cases only (Hsing, 1990).

Main results

The summary RRf prostate cancgrer 50g/dayncrease of cruciferous vegetable intakes 0.%

(95% CI 0.2-1.0Q 1= 2.6%0; Pheterogeneity= 0.41; n = 8) (all studies combined)n influence

analysis, the summary RRs ranged fron8@9%% CI 0.8-0.98) wherthe Multiethnic Cohort

Study(Stram 2006 was omitted to 0.B(95% CI 0.8-1.02) wherthe PLCO studyKirsh, 2007

was omitted. Therewaso evi dence of publ i calitODon bias wit|

After stratification by prostate cancer type, the summary RRs per 50g/day were 0.96 (95% CI 0.92
1.0Q 1?= 0%; Pheterogeneity 0.46; N = 7) for total prostate cancéexcluding one study reporting on
mortality), 0.9 (95% CI 0.81-1.07; 1° = 10.5%; Pheterogeneity 0.35; N = 5) for advanced/high grade
prostate cancer and 0.94 (95% CI 01801, 1= 0%; Pheterogeneity= 0.95; N = 3) for non

advanced/low grade prostate cancer.

There was no evidence of a Rlomear relationship with total prostate cancer(p.18).
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Heterogeneity
Overall, there was no evidence of heterogen€ity 216%, [heterogeneity 0.41L.

Comparison with the Second Expert Report
In the2005 SLR the metaanalysis on cruciferous vegetables intake and prostate cancer showed an
overall nonsignificant associatio(RR 0.97).

Published metaanalysis or pooled analysis

A recentmetaanalysisof sevencohort and six populatiehased caseontrol studieseported a

significant inverse association between cruciferous vegetables intake and the risk of prostate cancer
(Liu, 2012).The summary RR for the highest versus the lowest intake was 0.90 (95%01963
12=32.7% Preterogeneity 0.12) When stratified by study design, the significant inverse association

was only observed in casentrol studiesRR 0.79 95% CI 0.690.89), but notn cohort studies

(RR0.95 95% CI 0.891.02). All cohort studig included in this publishedetaanalysisvere

included in theCUP SLR. No pooled analysis was identified.

Table 10 Studies on cruciferous vegetables intake identified in the CUP

Author, year | Country Study name | Cases Years of RR LCI UCI | Contrast

follow up
Agalliu, 2011| Canada CSDLH 661 7.7 years 1.01 | 0.75 | 1.37 | Median 75.7 vs. 8.4g

_ 301641 | 092 |0.66 |1.30 'V}Sg'a” 95vs. 16
Takachi, JPHC Study | graay
Japan and I 339 person

years 0.97 | 0.92 | 1.03 | Per 25 g/day

Kirsh, 2007 | USA PLCO 1338 |4.2years |0.85 |0.71 | 1.02 |Medanl.lvs.0.1
serving/day
Multiethnic 029.0vs.< 7.2

Stram, 2006 | USA Cohort Study 3922 | 8.0years 1.03 | 0.92 |1.14 9/1000kcal

65




Table 11 Overall evidenceon cruciferous vegetables intake and prostate cancer

Summary of evidence

2005 SLR

significant results.

Four prospective studies were identified during2885 SLRand three studies
were included in the met@nalysis. All studies observed statistically non

Continuous Update

Fournew prospective studies were identified in the CUP, all showed non

Project significant resultsThreenew studies n@orted on advanced prostate cancer al

showed a nossignificant association with cruciferous vegetables inthke.
significant association was observed in the CUP raptdysis.

Table 12 Summary of results of the dose responseeta-analysis of cruciferous vegetables

intake and prostate cancer

Prostate cancer

2005 SLR CuP
All studies
Studies (n) 3 8
Cases (n) 3760 11124
Increment unit used Per serving/week Per 50g/day
Overall RR (95%CI) 0.97 (0.941.01) 0.9 (0.92-1.00)
Heterogeneity {| p-value) 23.0%, p=0.27 2.6%, p=041
Stratified analysis
Advanced/high grade cancer
Overall RR (95%CI) 1.25 (0.871.81) 0.9 (0.84-1.07)

Heterogeneity {| p-value)

(only 1 study)

10.5%,p=0.35,n=5

Non-advanced/low grade cancer

Overall RR (95%ClI)

0.94 (0.871.01)

Heterogeneity (| p-value)

0%,p=0.95, n=3
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Table 13 Inclusion/exclusion table for metaanalysis of cruciferous vegetablemtake and prostate cancer

CUP dose | CUP
WERF Author Year | Study design | Study name Cancer 2005 response | HvL Estimated values Exclusion reasons
code outcome SLR meta- forest
analysis plot
Canadian Study of
. Case Cohort | Diet, Lifestyle and . Personyears per
PRO100199| Agalliu 2011 study Health cohort Incidence | No Yes Yes quintile
(CSDLH)
PRO100062| Takachi 2010 Egohsgr?(;ttlxgy JPHC Study | and I| Incidence | No Yes Yes
. Conversion from
Prospective .
servings/day to g/day
Cohort study Incidence/ using standard portion
PR099982 | Kirsh 2007 | (Follow-up of | PLCO lit No Yes Yes 26 800 . cases and
screening arm Mortality siz€ oYy
in trial) PErsonyears per
quintile
Conversion from
0/1000kcal to g/day
using average energy
. . . . intake 2380 kcal/day
PR0O99986 | Stram 2006 Egohscfr?(;ttlxg '\S/ltlﬂgethmc Cohort :\qglgaelﬁce/ No Yes Yes from another paper of
y y y the same study, mid
exposure values, case|
and persotyears per
quintile
Cases angersonyears
Prospective _ per quintile; used
PRO00148 | Key 2004 Cohort study EPIC Incidence | Yes Yes Yes estimated mean
exposure values
provided in article
Conversion from
servings/week to g/day
. Health . using standard portion
PRO04079 | Giovannucci EOOS Erospectlve Professionals Inmdence/ Yes Yes Yes size 80g , mid
ohort study Mortality

Follow-up Study

exposure values,
personyears per

category from cases
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and RRs

Casecohort

The Netherlands

PRO02061 | Schuurman | 1998 study Cohort Study Incidence | Yes Yes Yes
Conversion from
times/month to g/day
_ 1990 | Prospective Lutheran _ u§ing standa_trd portion
PRO03129 | Hsing b Cohort stud Brotherhood Cohor{ Mortality Yes Yes Yes size 80g, mid
y

Study

exposure values, case|
and persotyears per

quatrtile
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Figure 8 Highest versus lowest forest plot ofruciferous vegetables intakeand prostate
cancer

high vs low Study

Author Year intake RR (95% CI) Description contrast
Agalliu 2011 1.01(0.75,1.37) CSDLH median 75.7 vs. 8.4 g
Takachi I 2010 0.92 (0.66, 1.30) JPHC | and Il median 95 vs 16 g/day
Kirsh 2007 0.85(0.71,1.02) PLCO median 1.1 vs 0.1 serving/day
Stram 2006 1.03(0.92,1.14) MEC >=29 vs <7.2 g/1000kcal
Key 2004 1.01(0.83,1.23) EPIC mean 29.2 vs 9.7 g/day
Giovannucci 2003 —.—- 0.91(0.79, 1.04) HPFS >5 vs <=1 serving/week
Schuurman 1998 —— 0.82(0.59, 1.12) NLCS median 58.3 vs 10.7 g/day
Hsing 1990 = ) 1.30 (0.80,2.00) LBCS >=4.5 vs <1.2 times/month

T T

5 1 2
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Figure 9 Doseresponse metaanalysis of cruciferous vegetables intake and prostate
canceri per 50 g/day

per 50g/day % Study
Author Year intake RR (95% CI) Weight Description
Agalliu 2011 1.05(0.85,1.28) 4.54 CSDLH

Takachi 2010 0.94 (0.84, 1.05) 1441 JPHClandll

Kirsh 2007 0.91(0.82,1.01) 17.56 PLCO
Stram 2006 1.01(0.94,1.07) 40.06 MEC
Key 2004 0.94 (0.61,1.47) 098 EPIC

Giovannucci 2003 0.92 (0.84,1.02) 20.44 HPFS

Schuurman 1998 0.80 (0.59, 1.10) 1.94 NLCS

Hsing 1990 ) 2.60 (0.52,12.99) 0.07  LBCS

Overall (I-squared = 2.6%, p = 0.410) e, 0.96 (0.92, 1.00) 100.00

NOTE: Weights are from random effect§ analysis

T T
3 1 3



Figure 10 Funnel plot of cruciferous vegetables intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 11 Doseresponse graph of cruciferous vegetablaatake and prostate cancer

Agalliu 2011 Total

Agalliu 2011 Advanced
Agalliu 2011 Non-advanced
Takachi 2010 Total
Takachi 2010 Advanced

Takachi 2010 Localised

Kirsh 2007 Total — —F—TF—7— —7
Kirsh 2007 Advanced o T — ~I§ - -1[ _____ .{
Stram 2006 Total ~ e—=—% * —I
Key 2004 Total OI'I“I-I
Giovannucci 2003 Total &—3F—F —

Giovannucci 2003 Advanced e~ s} {~ - { —= —I

Giovannucci 2003 Organ-confined —&—F—F + -l

Schuurman 1998 Total e -I\}_ _I_ - _{

Hsing 1990 Advanced '|H

T
0 20 40 60 80 100

Cruciferous vegetables intake (g/day)



Figure 12 Doseresponse metaanalysis ofcruciferous vegetables intake angbrostate
cancer, per 50g/day, stratified by prostate cancer type

per 50g/day % Study
Author Year intake RR (95% CI) Weight Description
Total
Agalliu 2011 1.05(0.85,1.28) 4.30 CSDLH
Takachi 2010 0.94 (0.84,1.05) 14.01 JPHCIlandll
Kirsh 2007 0.91(0.82,1.01) 17.20 PLCO
Stram 2006 1.01(0.94,1.07) 4157 MEC
Key 2004 0.94 (0.61,1.47) 0.93 EPIC
Giovannucci 2003 0.92 (0.84,1.02) 20.16 HPFS
Schuurman 1998 0.80 (0.59,1.10) 1.83 NLCS
Subtotal (I-squared = 0.0%, p = 0.457) 0.96 (0.92,1.00) 100.00
Advanced/High grade
Agalliu 2011 1.15(0.81,1.64) 10.95 CSDLH
Takachi 2010 0.94 (0.74,1.19) 22.80 JPHClandll
Kirsh 2007 0.85(0.73,1.01) 4243 PLCO
Giovannucci 2003 1.01(0.80,1.28) 23.26 HPFS
Hsing 1990 » 2.60 (0.52,12.99) 0.57 LBCS
Subtotal (I-squared = 10.5%, p = 0.34 0.94 (0.84, 1.07) 100.00
Non-advanced/Low grade
Agalliu 2011 0.93(0.73,1.19) 8.97 CSDLH
Takachi 2010 0.96 (0.83,1.11) 27.07 JPHClandll
Giovannucci 2003 0.93(0.85,1.02) 63.96 HPFS
Subtotal (I-squared = 0.0%, p = 0.945) 0.94 (0.87,1.01) 100.00

NOTE: Weights are from random effects gnalysis

I | I
3 1 3



2.2.1.5.13Tomatoes

Methods

Ten studies from twelve publications were identified, five (from six publications) of which were
identified during the CUPTwo studies identified in the 2005 SLR (Platz, 2004sing, 1990)

only reported mean values and could not be included in the analysis. There wereupalamsor
these studies.

The increment used in the dessponse analysis was 1 serving/day. Two studies (Takachi, 2010;
Schuurman 1998) reported tomato intakerangs per day which was converted to servings/day
usinga conversion unit of 8@ equivalent to 1 serving.

One study (Stram, 2006) reported tomiatakein graml1000kcal per day, which was converted to
g/day using the median energy intake reported ithemgublication of the Multiethnic Cohort
Study.

Two studies (Stram, 2006; Ambrosini, 2008) analysed raw and cooked tomatoes separately.
Ambrosini, 200&8did notreport ontotal tomato intak@andwas excluded from the dosesponse
analysis Stram, 200@&lso reported ototal tomato intak@ndwas included.

Metaanalygs were conducted for all studies combined (all prostate cancers) and for the studies that
reported results for advanced (Takachi, 2010) or aggressive prostate cancer (Kirsh, 2007). One
study (Iso, 2007) reported on cancer mortality.

Main results
The summary RR per 1 serving/day was 0.93 (95% CFD.0J9 1= 52.0%: Pheterogeneity= 0.05
n=7). There was neignificante vi dence of publ i cat30@5butthe as wi t

funnel plotsuggestshat small studies witRRs abovehe average are missing.

After excluding the only study on mortality the result remained the sBineesummary RR ranged
from 0.86 (95% CD.651.13) when MEC Study was excluded to 0.97 (95% C1-0.89) when the
HPFS was excluded. The results were similaafitranced/high grade cancers (RR per 1
serving/day was 0.96 (95% CI 0-1819; 1°= 0%; Preterogenei= 0.93; N = 3). There was no evidence
of a nonlinear relationship between tomatdakeand total prostate cancer (p=0.13) or advanced
prostate cancer (#0.85).

Heterogeneity

Overall, there was moderate evidence of heterogen%rii)SZ.O%, Reterogeneity= 0.05.The two first
publications (Mills, 1989; Giovannucci, 1995) reported ggearinverse associations than the
average.

Comparison with the Second Expert Report

In the2005 SLRthe metaanalysis on tomatoes and prostate cancer showed an overall non
significant association. From the three studies included in theanetgsis, only the HPFS
reported a inversesignificantassociatiorof tomatointakewith prostate canceisk.

Published metaanalysis or pooled analysis

A metaanalysis of cohort studiesd nestedasecontrol studies found nsignificant association
between the consumption i@w and cooketbmato and prostate cancer inciderdee RRfor

highest versus lowesttakewas 0.81 (95%C0.591.10 3 studie}for raw tomato and 0.85 (95%
C10.96-1.06 2 studie} for cooked tomato (Chen, 2013).

A previousmetaanalysig[Etminam, 2004)eported &RR of prostate cancer per additional serving
of raw tomato daily (200 g)f 0.97(95% CI1 0.851.10) for7 casecontrol studies and 0.78 (95% ClI
0.66 0.92) for2 cohort studies. The RR for moderate intake of cooked tomato products was 1.07
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(95% CI1 1.061.08 and br high intake of cooked tomato products, this RR was 0.81 (95% ClI
0.711 0.92)for 6 casecontrol studies and 1 cohort, compared to low consumptiorpooled
analysis was identified.

Table 14 Studies on tomatoes identified in the CUP

Years
Author, Country Study name Cases of RR LCI UCI | Contrast
year follow
up
_ Japan Public Health 1.16 | 0.84 | 1.59 |68vs.1.2 g/d
Takachi, Japan CentreBased 339 7.3
2010 b Prospective Study | years
and Il 1.03 | 0.99 |1.07 | Per25g/d
Cooked tomato 2.2
Ambrosini, Australia Wittenoom, Western 97 12.7 067 1038 | 1.16 vs.0-0.6 servings/w
2008 Australia 1990 years Raw tomato >4.1s.
1.04 | 0.60 |1.80 :
0-1.7 servings/w
Japan Collaborative 12 )
Iso, 2007 | Japan Cohort Study (JACC | 149 0.92 | 0.60 |1.41 | O3-4vs.<l/week
years
Study)
Prostate, Lung,
Kirsh, Colorectal, and 4.2 .
2007 USA Ovarian Cancer 1338 years 0.98 | 0.80 |1.20 | 1.5vs.0.3 servings/d
Screening Trial
Stram, USA and | Multiethnic Cohort 8 37.3vs.
2006 Hawai Study 3922 years 1.0210.92 1 1.14 12 g/1000kcal
Prostate, Lung,
Kirsh, Colorectal, and 4.2 1.47vs.0.33
2006 USA Ovarian Cancer 1338 years 099 |08l 121 servings/d
Screening Trial

Table 15 Overall evidence on tomatoes and prostate cancer

Summary of evidence

2005 SLR

Four studies were identified during tB@05 SLRand included in the meta
analysis. Only one study (Giovannucci, 1995) showed a protective effect of

tomato against prostate cancer.

Continuous Update
Project

Five new studies were identified in the CUP, all showedsignificant results.
No significantassociation was observed in the CUP ragtalysis.
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Table 16 Summary of results of the dose response metmalysis of tomatoes and prostate

cancer
Prostate cancer
2005 SLR CUP
All studies
Studieg(n) 4 7
Cases (n) 1866 7350

Increment unit used

Per 1 serving/day

Per 1 serving/day

Overall RR (95%CI)

0.60 (0.431.08)

0.93 (0.791.09)

Heterogeneity {lp-value)

62.8%, p= 0.04

52.0%, p=0.05

Stratified analysis

Advanced/high grade cancer

Overall RR (95%CI)

Heterogeneity (lp-value)

Non-advanced/low grade cancer

Overall RR (95%CI)

Heterogeneity (| p-value)

0.96 (0.781.19)

0%, p =0.93, n=3

1.16 (0.781.73)

(only 1 study)
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Table 17 Inclusion/exclusion table for metaanalysis of tomatoes and prostate cancer

CUP dose | CUP
WCRF Author Year | Study design | Study name Cancer 2005 response | Hvl Estimated values Exclusion reasons
code outcome SLR meta- forest
analysis plot
Prospective g:ae%atlrneggggg realt Conversion from
PRO100062| Takachi 2010 P : Incidence | No Yes Yes grams/day to
Cohort study | Prospective Study | .
servings/day
and Il
The study did not
Nested case Wittenoom, present total tomato
PR0O99954 | Ambrosini 2008 WesterrAustralia | Incidence | No No Yes intake only raw and
control study
1990 cooked tomato
separately
Prospective Japan Collaborative Conversion from
PRO100042| Iso 2007 Cohoprt stud Cohort Study Mortality No Yes Yes servings/week to
y (JACC Study) servings/day
Prostate, Lung,
PRO99982 | Kirsh 2007 Prospective Colorectal, and Inmdence/ No Yes Yes Event rate and cases
Cohort study | Ovarian Cancer Mortality per quintile
Screening Trial
. : . . Conversion from
PRO99986 | Stram 2006 Prospective Multiethnic Cohort | Incidence No Yes Yes 9/1000kcal to
Cohort study | Study .
servings/day
Prostate, Lung,
. Prospective Colorectal, and Incidence/ Superseded by Kirsh
PRO99965 | Kirsh 200& Cohort study | Ovarian Cancer Mortality No No No 2007
Screening Trial
PRO10700 | Platz 2004 | Nested case | o) g Incidence | Yes | No No Only mean values
b control study
PRO02061 | Schuurman | 1998 Casecohort Netherlands Cohort Incidence | Yes Yes No Converslon from g/day| Only continuous
study Study to servings/day results(not in H vs L)
. . Prospective Health Incidence/
PRO02629 | Giovannucci| 1995 Cohort study | Professionals Study Mortality Yes Yes Yes Event rate per category
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. Prospective Adventist Health . Only mean values
PRO02808 | Mills 1994 Cohort study | Study Incidence | Yes No No Mills 1989 included
Insufficient data.
. Mentioned in the text
. 1990 | Prospective Lutheran . .
PRO03129 | Hsing b Cohort study | Brotherhood Study Mortality Yes No No that _there is no
significant
association
PRO03196 | Mills 1989 Prospective Adventist Health Incidence | Yes Yes Yes
Cohort study | Study
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Figure 13 Highest versus lowest forest plot of tomatoes and prostate cancer

Author

Takachi

Ambrosini raw tomato

Year

2010

2008

Ambrosini cooked tomato 2008

Iso

Kirsh

Stram

Giovannucci

Mills

2007

2007

2006

1995

1989

high vs low

tomatoes RR (95% CI)

1.16 (0.84, 1.59)

1.04 (0.60, 1.80)
0.67 (0.38, 1.16)
0.92 (0.60, 1.41)
0.98 (0.80, 1.20)
1.02 (0.92, 1.14)
0.74 (0.58, 0.93)

0.60 (0.37, 0.97)

Study

Description

JPHC land Il

contrast

68 vs. 1.2 g/d

Wittennoom, 1990 >=4.1 vs. 0-1.7 serings/w

Wittennoom, 1990 >2.2 vs. 0-0.6 servings/w

JACC

PLCO

MEC

HPFS

AHS

>=3-4 vs. <1 times/w
1.5 vs. 0.3 servings/d
37.3 vs. 12g/1000Kcal
2-4 vs. 0 servings/w

>=5vs. <1 times/w

18
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Figure 14 Doseresponse metaanalysis oftomatoesand prostate cancefi per 1
serving/day

per1 % Study

Author Year serving/day RR (95% CI) Weight Description
)
1

Takachi 2010 —— 1.16 (0.82, 1.65) 13.93 JPHC land Il
:

Iso 2007 T 0.83 (0.35, 1.94) 3.38 JACC
1
1

Kirsh 2007 —.—— 0.92 (0.79, 1.08) 28.92 PLCO
1

Stram 2006 - 1.00 (0.91, 1.09) 34.60 MEC
:

Schuurman 1998 T L 1.17 (0.71, 1.90) 8.65 NLCS
i
)

Giovannucci 1995 & ! 0.52 (0.31, 0.87) 8.18 HPFS
1
1

Mills 1989 < ' 0.32 (0.11, 0.91) 2.35 AHS
)

Overall (I-squared = 52.0%, p = 0.052) <i:> 0.93 (0.79, 1.09) 100.00
)
)
1
1

NOTE: Weights are from random effects analysis !

T ' T
.3 1 2
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Figure 15 Funnel plot of tomatoesand prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 16 Doseresponse graph of tomatoes and prostate cancer

Takachi 2010 Advanced
Takachi 2010 Localised }’I
Takachi 2010 Total }H
Ambrosini 2008 cooked tomatoes Total 0{

Ambrosini 2008 raw tomatoes Total

Iso 2007 Advanced \I{
Kirsh 2007 Aggressive J{{/I

Kirsh 2007 Extraprostatic "I{{.{
Kirsh 2007 Total 44—

Stram 2006 Total eIEEI

Stram 2006 cooked tomatoes Non localised/high grade 0-I—H_I

Giovannucci 1995 Total ﬁi

Mills 1989 Total w:[
T T T T

T T T
0.51152253

Tomatoes (servings/day)
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Figure 17 Doseresponse metaanalysis oftomatoesand prostate cancer, per 1 serving/day
stratified by prostate cancer type

per 1 % Study
Author Year serving/day RR (95% CIl) Weight Description
Total
Takachi 2010 —a— 1.16 (0.82, 1.65) 1499 JPHClandll
Kirsh 2007 0.92 (0.79, 1.08) 29.40 PLCO
Stram 2006 1 1.00 (0.91, 1.09) 3445 MEC
Schuurman 1998 — 1.17 (0.71, 1.90) 9.50 NLCS
Giovannucci 1995 0.52 (0.31, 0.87) 9.01 HPFS
Mills 1989 0.32 (0.11, 0.91) 2.65 AHS
Subtotal (I-squared = 59.6%, p = 0.030) <:> 0.93(0.78, 1.10) 100.00
Advanced/High grade
Takachi 2010 1.02 (0.52, 2.02) 9.93 JPHC I and Il
Iso 2007 = 0.83 (0.35, 1.94) 6.33 JACC
Kirsh 2007 = B 0.96 (0.76, 1.22) 83.74 PLCO
Subtotal (I-squared = 0.0%, p = 0.927) <> 0.96 (0.78, 1.19) 100.00
Non-advanced/low grade
Takachi 2010 —|-.— 1.16 (0.78, 1.73) 100.00 JPHClandll
Subtotal (I-squared =.%, p=.) <:> 1.16 (0.78, 1.73) 100.00

I I I I
1 5 1 15 3

2.2.1.5.13Tomato juice/sauce

Four studies (Giovannucci, 1995; Schuurman, 1998; Stram, 2006; Kirsh, 2006) reported on tomato
sauce ojuice and prostate cancédihe exposureefinition varied and anetaanalysiscould not be
conductel. Theresults are described to complement the reviswomato intake.

Tomato saucefwo studies (3 publications were identifieihe HPFS (Giovannuccl,995 was
identified in the 2005 SLR and latepdatel (Giovannucci, 200y The HPFS (Giovannucci, 2007)
reported a RR of 0.80 (95% CI 0-:683 for > 2 vs.< 0.25 servings of tomato sauiceake per

week. The association wastrsignificant when the analysis was restricted to fatal prostate cancers
(RR 0.91 (95% CI 0.54.54for > 2 vs.< 0.25 servings of tomato sauce per week). The PLCO
study (Kirsh, 206) reportedthat spaghetti/tomato sauce was not associated with prostate cancer
(RR0.96 95% CI 0.761.19for O2 servings/weeks. < 1 serving/month). After stratification by
cancer type (advanced and rasivanced cancer) or family history of prostatecsa the

relationship was still not significanto significantassociation was observed with ketchup intake
(RR 0.99 95% CI0.821.19)for > 2 per weekvs. < 1 servings of tomat&etchupper weelk
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Tomato juiceTwo studiesvere identified The HPFSGiovannucci, 1995) reported a significant
inverse association. The result was not updated in the most recent publiGabengucci, 200)
The NLCS Gchuurman, 1998eported naignificantassociation.

Tomato and vegetable juice: The two studiestified, PLCO (Kirsh, 2006) and MEC (Stram,
2006) reported nsignificantassociation.

2.2.2Fruits

Methods
Twenty-three publications from nineteen studies were identified, from which eight publications
from eight studies were identified in the CUP.

The definition of fruit intake varied between the studies that reported details. Three studies reported
on fruit and fruit juices (Stram, 2006; Kilkkinen, 2003; Hsing, 1990). One study reported on a fruit
index that measured the frequency of canned, frdeesh, and dried fruit consumed in a month

(Mills, 1989).

Fruit intake in times or servings was converted to grams using a standard portion sige of 80
(Ambrosini, 2008; Gonzalez, 2007; Kirsh, 2007; Allen, 2004; Shibata, 1992; Hsing, 1990; Mills,
1989 Severson, 1989). For Smit (2007), the reported serving size @f rEpodrted in the study

was used in the conversion. George (2009) reported hegualents/100@cal, which was
converted to g/day usirgstandard portion size of &and the average energy intake of
1990kcal/dayreportedn the study. Stram (2006) also reported in g/1k€d andintakewas
converted to g/day using the average energy intake of @38@lay reported in another publication
of the same study (Multietiic Cohort Study).

Sixteen studies could be included in the dasponse metanalysis on prostate canc&he

increment unit used in the analysis was 100 g/day. From the studies included in thessgosse
metaanalysis tenstudies reported owtal prostate cancer (Ambrosini, 2008; Gonzalez, 2007;

Allen, 2004; Key, 2004; Chan, 2000; Schuurman, 1998; Le Marchand, 1994; Shibata, 1992; Mills,
1989; Severson, 1989), one study on total, advanced, and localised prostate cancer (Takachi, 2010),
two studies on total and advanced/aggressive prostate cancer (George, 2009; Kirsh, 2007), one
study on total and nelocalised/high grade prostate cancer (Stram, 2006), and two studies on fatal
cancer cases only (Smit, 2007; Hsing, 1990).

One study California, USA 1960-1980) was not included in forest mg¢Snowdon, 1984). Two
publications (Kilkkinen, 2003; Hirvonen, 2001) from the ATBC study reported mean values only
but a further publication (Chan, 2000) could be included in the analysis.

Main results

The summary RR of prostate cancer per 4@y was 1.00 (95% CI 0.9801; 12= 0%;

Pheterogeneiy= 0.61L N = 16) (all studies combined). Although the NARRP (George et al, 2009)

and the MEC (Stram et al, 2006) h&&¥band 3% weights respectively in thenalyses, the

summary RR did not change materially when the studies were omitted in turn in influence analysis.
The Eggerbés test of publd=i0.09 buithe funnbliplat suggethad n ot
smalker studesreporedstrongerpositive associationthanexpected

The summary RRs per 1@0day was1.00 (95% CD.981.02 12= 0% Pheterogeneity= 0.88 N = 6) for
advanced/high grade prostate cancer.
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There wastatisticalevidence of notinearity for total prostate cancer §0.01) The curveshows
a significant light increase in ridkr intake in the rang200-600 gramsdriven by a few
observations but a risk increase is not observed above thisHeveldvanced prostate cangefor
nonlinearity was 0.90.

Heterogeneity
Overal, there was no evidence of heterogene?ty, 0%, Pheterogeneity= 0.61.

Comparison with the Second Expert Report
In the2005 SLR the metaanalysis on fruit intake and prostate cancer showeesigmificant
association.

Published metaanalysis orpooled analysis
Fourteen studies were included in a matalysis (Meng, 2013). The summary RRthehighest
versus lowesintakewas 1.02 (95% CI 0.98.07,1°= 0%, heterogeneity= 0.93) All studies included

in this published metanalysis weréncluded in the present revieNo pooled analysis was
identified.

Table 18 Studies on fruit intake identified in the CUP

Years
Author, year | Country Study name Cases ?;Ilow RR LCI UCI | Contrast
up
Malmo Diet and -
Drake, 2012 | Sweden | Cancer Study 817 | L° 115 | 0.90 | 1.46 | Median335/s.44.9
years g/day
cohort
32106 | 109 | 077 | 1.53 Median 335vs. 38
Takachi, Janan JPHC studyland | 400 | 1 g/day
2010 P Il person
-years | 1.01 | 0.94 | 1.09 | Per 100y/day
: 8
NIH- AARP Diet 1.65.13vs.0-0.44
C
George, 2009 USA and Health Study 17034 %/rie;rxs; 1.01 | 0.95 | 1.06 cup/1000kcal
Wittennoom
Ambrosini, . Gorge, West 12.7 02.31vs.<1
2008 Australia Australian cohort 97 years 0.94 1046 | 1.89 servings/day
19902004
Gonzalez, | jgp VITAL 832 |33 119 |096 |147 |9207vs.0063
2007 years servings/day
Kirsh, 2007 | USA PLCO 1338 | %2 094 |077 | 115 |Medianbvs.1
years servings/day
. .| PR Heart Health 40 2.1-3.0vs.0
Smit, 2007 Puerto Rico Study 167 years 1.13 | 045 | 2.79 servings/day
Stram, 2006 | USA MEC 3922 8 1.05 | 0.94 |1.16 022 9.5 1. 5
years 0/1000kcal
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Table 19 Overall evidence on fruit intake and prostate cancer

Summary of evidence

2005 SLR Eleven prospective studies were identified during2®@5 SLRand nine studies
were included in the metanalysis. All studiesepored statistically non
significant results.

Continuous Update Eight prospective studies were identified in the CldBneshowed significant
Project associationsSix studiegeported on advanced prostate cancer and showed |
non-significant association with fruit intakdlo significant association was
observed in the CUP metmalysis.

Table 20 Summary of results of the dose response metmalysis of fruit intake and prostate
cancer

Prostate cancer
2005 SLR CuP

All studies
Studies (n) 9 16
Cases (n) 2343 26671
Increment unit used Per serving/day Per 100g/day
Overall RR (95%CI) 1.03(0.981.10) 1.00 (0.991.01)
Heterogeneity {| p-value) 20.8%, p=0.26 0%, p=0.61
Stratified analysis
Advanced/high grade cancer
Overall RR (95%CI) 0.96 (0.811.14) 1.00 (0.981.02)
Heterogeneity {| p-value) (only 1 study) 0%, p=0.88, n=6
Non-advanced/low grade cancer
Overall RR (95%CI) 1.02 (0.941.11)
Heterogeneity (| p-value) (only 1 study)
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Table 21 Inclusion/exclusion table for metaanalysis of fruit intake and prostate cancer

U o cur
WCRF . Cancer 2005 HvL . .
code Author Year | Study design | Study name outcome SLR meta- forest Estimated values Exclusion reasons
analysis
plot
Prospective Malmo Diet and -(l:—:t/g eoxr?gsszLeI
PRO100139| Drake 2012 P Cancer Incidence | No No Yes 9 y
Cohort study (alsofor advanced
Study cohort
prostate cancer)
PRO100062| Takachi 2010 | Prospective | jou e study 1 and If Incidence | No Yes Yes
Cohort study
Conversion from cup
equivalents/1000kcal t
g/day using standard
. i . portion size 80g and
PRO100125| George 2009 Prospective NIH- AARP Diet Incidence | No Yes Yes average energy intake
Cohort study | and Health Study )
1990 kcal/day, mid
exposure values, case!
andpersonyears per
quintile
Conversion from
Prospective Wittennoom Gorge, servings/day to g/day
PR0O99954 | Ambrosini 2008 Cohc?rt stud West Australian Incidence | No Yes Yes using standard portion
Y| cohort 19962004 size 80g, mid
exposure values
Conversion from
Prospective Incidence/ servings/day to g/day
PR0O100035| Gonzalez 2007 P VITAL . No Yes Yes using standard portion
Cohort study Mortality ; .
size 80g, mid
exposure values
; Conversion from
Prospective .
servings/day to g/day
Cohort study Incidence/ using standard portion
PRO99982 | Kirsh 2007 | (Follow-up of | PLCO . No Yes Yes sing P
Mortality size 80g , cases and

screening arm

in trial)

personryears per

quintile
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Conversion from
servings/day to g/day
using portion size 100¢

PRO100019| Smit 2007 Prospective PR Heart Health Mortality No Yes Yes as used in study, mid
Cohort study | Study
exposure values, case!
and persotyears per
tertile
Conversion from
0/1000kcal to g/day
using averagenergy
Prospective Incidence/ intake 2380 kcal/day
PR099986 | Stram 2006 MEC . No Yes Yes from another article of
Cohort study Mortality .
the same study, mid
exposure values, case!
and persotyears per
quintile
Conversion from
Prospective times/week to g/day
PRO97367 | Allen 2004 c Life Span Study Incidence | Yes Yes Yes usingstandard portion
ohort study ; i
size 80g, mieexposure
values
Prospective . Used estimated mean
PRO00148 | Key 2004 Cohort study EPIC Incidence | Yes Yes Yes exposure values
provided in the article
Number of cases and
norrcases per
Health . category only no
PRO03999 | Wu 2004 ,c\lc?r?tt:é)? ;?J?je Professionals :\qg'gzlﬂce/ Yes No No measure of
y Follow-up Study y association
Giovannucci 1995
used
. Duplicate publication
PRO00142 | Kilkkinen | 2003 CNfrfttr‘Z? Ccase | aTBC :\’A‘g'gsl?tce’ Yes | No No with only mean
y y exposure values
Prospective Incidence/ Duplicate publication
PRO01034 | Hirvonen 2001 ATBC . Yes No No with only mean
Cohort study Mortality
exposure values
PRO01426 | Chan 2000 | Prospective ATBC Incidence | Yes Yes Yes Cases and persogrears
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Cohort study

per quintile

Advanced prostate
cancer; two exposurt

. Health . .
PR0O02192 | Giovannucci 1998 | Prospective Professionals Inudence/ Yes No No categories _onlySame
b Cohort study Mortality study as Giovannucc
Follow-up Study .
1995 which was usec
for total cancer
PRO02061 | Schuurman | 1998 Casecohort The Netherlands Incidence | Yes Yes Yes
study Cohort Study
Prospective Health Incidence/ Two exposure
PR0O02629 | Giovannucci| 1995 Cohort study Professionals Mortality Yes No Yes categories only
Follow-up Study
. - Cases and persorears
Le Prospective USA Hawaii 1975 . . ;
PRO02788 Marchand 1994 Cohort study | 1980 Incidence | Yes Yes Yes per quartile, mid
exposure values
Conversion from
. o . servings/day to g/day
. Prospective USA California Incidence/ . .
PRO13404 | Shibata 1992 Cohort study | 198+1985 Mortality Yes Yes Yes using standard portion
size 80g, perseygears
per tertile
Conversion from
times/month to g/day
1990 | Prospective Lutheran using standargortion
PRO03129 | Hsing P Brotherhood Cohor{ Mortality Yes Yes Yes sing
b Cohort study size 80g, persepears
Study . :
per quartile, mid
exposure values
Fruit index; conversion
. . from times/month to
PRO03196 | Mills 1989 Prospective Adventist Health Incidence | Yes Yes Yes g/day using standard
Cohort study | Study . ; .
portion size 80g, mid
exposurevalues
Conversion from
. - times/week to g/day
PRO03210 | Severson 1989 | Prospective USA Hawaii 1965 Incidence | Yes Yes Yes using standard portion
b Cohort study | 1968 ; ;
size 80g, mieexposure
values
PRO03474 | Snowdon 1984 Prospective USA California Mortality Yes No No Identified in2005

Cohort study

19601980

SLR, no measure of
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associationreported
no significant
association
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Figure 18 Highest versus lowest forest plot ofruit intake and prostate cancer

high vs low

Study

Author Year intake RR (95% CI) Description contrast
Drake 2012 1.15(0.90,1.46) MDCS median 335 vs 44.9 g/day
Takachi 2010 1.09 (0.77,1.53) JPHClandll median 335 vs 38 g/day
George 2009 1.01 (0.95,1.06) NIH-AARP median 462.8 vs 63.8 g/day
Ambrosini 2008 0.94 (0.46, 1.89) Wittennoom, 1990>=2.31 vs <1 servings/day
Gonzalez 2007 1.19 (0.96, 1.47) VITAL >=2.07 vs <=0.63 servings/day
Kirsh 2007 0.94 (0.77,1.15) PLCO median 6 vs 1 servings/day
Smit 2007 1.13(0.45,2.79) PRHHP 2.1-3.0 vs. 0 servings/day
Stram 2006 1.05(0.94,1.16) MEC >=221.2 vs <=51.5 g/1000kcal
Allen 2004 1.20(0.83,1.74) LSS >=5 vs <=2 times/week
Key 2004 1.06 (0.84,1.34) EPIC mean 410.7 vs 53.2 g/day
Chan 2000 —_—— 1.30(0.80,2.20) ATBC median 230 vs 25 g/day
Schuurman 1998 T 1.31(0.96,1.79) NLCS median 286.4 vs 34 g/day
Giovannucci 1995 —— 0.84 (0.59, 1.84) HPFS >=4 vs <=1 servings/day
Le Marchand 1994 —_—— 1.00 (0.70, 1.60) HW,USA 75-80 >974 vs <=414 g/week
Shibata 1992 —_— 1.04 (0.74,1.46) CAJUSA81-85 median 4.38 vs 1.45 servings/day
Hsing 1990 0.90 (0.60, 1.40) LBCS >=67 vs <=29.3 times/month
Mills 1989 e 1.07 (0.72,1.58) AHS >60 vs <12 times/month
Severson 1989 +—e——— 1.57(0.95,2.61) HW,USA65-68 >=5vs <=1 times/week
T
.358 1 2.79
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Figure 19 Doseresponse metaanalysis offruit intake and prostate cancen per

per 100g/day

intake RR (95% CI)

1.01 (0.94, 1.09)
1.00 (0.99, 1.01)
0.98 (0.68, 1.41)
1.07 (0.96, 1.20)
0.99 (0.95, 1.04)
0.82 (0.61, 1.12)
1.00 (0.99, 1.02)
1.26 (0.67, 2.36)
1.01 (0.95, 1.07)
1.13 (0.91, 1.41)
1.04 (0.94, 1.15)
1.00 (0.73, 1.37)
1.02 (0.89, 1.17)
0.96 (0.75, 1.22)
1.05 (0.94, 1.17)
2.66 (1.26, 5.62)
1.00 (0.99, 1.01)

%
Weight

1.61
57.60
0.07
0.68
4.08
0.10
30.82
0.02
2.48
0.19
0.91
0.09
0.46
0.14
0.74
0.02
100.00

Study
Description

JPHC land Il
NIH-AARP
Wittennoom, 1990
VITAL

PLCO

PR HHP

MEC

LSS

EPIC

ATBC

NLCS
HW,USA 75-80
CA,USA 81-85
LBCS

AHS

HW,USA 65-68

100g/day
Author Year
Takachi 2010
George 2009
Ambrosini 2008
Gonzalez 2007 o T
Kirsh ' 2007 -T
Smit 2007 ¢
Stram 2006 *
Allen 2004 >
Key 2004 —L—
Chan 2000 s e —
Schuurman 1998 —_—
Le Marchand 1994
Shibata 1992 —_—
Hsing 1990
Mills 1989 —t—
Severson 1989 —
Overall (I-squared = 0.0%, p =0.614) }
NOTE: Weights are from random effectstanalysis
T T

.67 1

15
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Figure 20 Funnel plot of fruit intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 21 Doseresponse graph of fruit intakeand prostate cancer

Takachi 2010 Total
Takachi 2010 Advanced
Takachi 2010 Localised

George 2009 Total
George 2009 Advanced

Ambrosini 2008 Total
Gonzalez 2007 Total
Kirsh 2007 Total

Kirsh 2007 Aggressive

Smit 2007 Advanced €~ _ - I” /{
~—

Stram 2006 Total

Stram 2006 Advanced

-

——T g —=F———=T

Allen 2004 Total H

Key 2004 Total

Chan 2000 Total

Schuurman 1998 Total e~ {’}' -1
Le Marchand 1994 Total
Shibata 1992 Total &= — — {— —I
Hsing 1990 Advanced

Mills 1989 Total & — | ——1]

Severson 1989 Total \I/I

T T
0 200 400 600

Fruit intake (g/day)
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Figure 22 Doseresponse metaanalysis offruit intake and prostate cancer, per
100g/day, stratified by prostate cancer type

per 100g/day % Study
Author Year intake RR (95% CI) Weight Description
Total
Takachi 2010 1.01 (0.94, 1.09) 161 JPHC land Il
George 2009 1.00 (0.99, 1.01) 57.74 NIH-AARP
Ambrosini 2008 R 0.98 (0.68, 1.41) 0.07 Wittennoom, 1990

Gonzalez 2007 - 1.07(0.96,1.20)  0.68  VITAL

]

Kirsh 2007 - 0.99 (0.95,1.04)  4.08  PLCO
Stram 2006 [ ] 1.00(0.99,1.02) 3090 MEC
Allen 2004 » 1.26 (0.67,2.36)  0.02 LSS
Key 2004 - 1.01(0.95,1.07) 249  EPIC
Chan ' 2000 —_ 1.13(0.91,1.41) 019  ATBC

Schuurman 1998 =1
Le Marchand 1994 —_—

1.04 (0.94, 1.15) 0.91 NLCS
1.00 (0.73, 1.37) 0.09 HW,USA 75-80

II|1 '

Shibata 1992 — 1.02 (0.89, 1.17) 0.46 CA,USA 81-85
Mills 1989 - 1.05(0.94, 1.17) 0.74 AHS
Severson 1989 —> 2.66 (1.26, 5.62) 0.02 HW,USA 65-68
Subtotal (I-squared = 0.0%, p = 0.604) 1.00 (0.99, 1.01) 100.00

Advanced/High grade

Takachi 2010 o ol 1.02 (0.88, 1.18) 2.16 JPHC land Il
George 2009 1.00 (0.96, 1.04) 3248  NIH-AARP
Kirsh 2007 1.00 (0.93, 1.08) 7.56 PLCO

Smit 2007 0.82(0.61,1.12) 0.48 PR HHP
Stram 2006 1.00 (0.97, 1.03) 56.60 MEC

Hsing 1990 0.96 (0.75, 1.22) 0.72 LBCS

Subtotal (I-squared = 0.0%, p = 0.882) 1.00 (0.98, 1.02) 100.00

Non-advanced/Low grade
Takachi 2010 5 1.02(0.94,1.11)  100.00 JPHC Iand Ii
Subtotal (I-squared =.%, p=.) 1.02 (0.94,1.11) 100.00

NOTE: Weights are from random effects anglysis
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5 1 2



Figure 23 Non-linear doseresponse analysis of fruit intake and total prostate cancer
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Table 22 Table with fruit intake values and corresponding RRs (95% Cls)¥or
non-linear analysis of fruit intake and total prostate cancer

Fruit RR (95%CI)
intake

(g/day)

25.0 1

199.6 1.03 (1.011.05)

410.7 1.02 (1.001.04)

617.7 1.01 (0.991.04)

Prontinearity= 0.01
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2.3Pulses (egumes

Methods

Three prospectivetudieson pulses (legumesiad beendentified, from whichiwo studies
were identified in the CURPark, 2008; Smit, 2007)

Two other studies reported on boiled and dried beans respe¢isel2007; Kirsh, 2007)
Two studies omeans, lentils and peas (Mills989; Hsing, 1990) were also identified in the
2005 SLR.

There was no enough information to do dosgponse metanalysis.

Main results

Two out of the three studies on pulses reported inverse associations. In the Mal@ethort
Study (Park, 2008), significant inversessociatiorwas observetbr advanced prostate cancer
(HR 0.72; 95% CI1 0.59.89 n = 1278 casePyeng= 0.01) A significant inverse trend was
observed for total prostatancer(HR 0.90; 95% CI 0.81..01; n = 4404 casePyeng= 0.01).
Thecohort studyn The NetherlandéSchuuman, 1998) reported a significant inverse
associatiorof prostate cancgHR 0.71; 95% CI 0.5D.98)in relation to highemtake of
legumesProstatecancer mortality was not associated with intake of pulses (legumes) in a
study in Porto Rico (Smit, 2007).

The study on boiled beans (Iso, 2007) in Japanese men reported no association with prostate
cancer mortality (HR 1.11; 95% CIl 02176 forO3 vs< 1 times/week No association of

dried beans intake was observed in the PLCO study (Kirsh, 28@&7).01; 95% CI 0.84L.22

for 0.49vs < 0.06 servings/day).

Discordant results were observed in the two studies on beans, lentils andheeAdvéntists
Health Study(Mills, 1989)reported significant decreased risk with increased intake of peans
lentilsand peagHR 053; 93% CI 031-0.90 for intake of more than three times/week
compared to less than once/mors#rving/week The Lutheran Brotherhood 6ty reported

no associatioiiHsing, 1990)

Comparison with the Second Expert Report

In the 2005 SLR, the metmnalysis 6 casecontrol studies gave a significant inverse
associatiorof pulses (legumes) intake and prostate canskl(OR for one servingteek:0.95;
95% CI10.91-0.99).

Published metaanalysis or pooled analysis
No study was identified.

Table 23 Overall evidence onpulses (legume)ntake and prostate cancer

Summary of evidence

2005 SLR One cohort study was identifiebiiring the 2005 SLR aneported
significant inverse associatio®ne study on beans, lentils and peas repg
no association and the other, significant inverse association.

Continuous Update Two prospective studies were identified in the CldReshowed significant
Project associationsTwo other studies on dried or boiled beans intakes reporte;
associationNo metaanalysiswas conducted
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Table 24 Studies onpulses (egumes identified in the CUP

Years
Author, of
Country | Study name Cases RR LCI UCl Contrast
year follow
up
oases: 0.90 |081 |1.01
Park, 2008 | USA MEC A 8 >21.3vs.<3.6
vance
1278 0.72 0.59 |0.89 0/1000kcal
PRHeart
) Puerto 40 3.1-40vs.0
Smit, 2007 | Health 167 1.06 0.48 | 2.32 _
Rico (max) servings/day
Study
Boiled beans
Iso, 2007 | Japan JACC 169 15 1.11 0.71 | 1.76 O 3 ¥s.
times/week
Dried beans
_ Median 0.49 vs.
Kirsh, 2007| USA PLCO 1338 4.2 1.01 0.84 | 1.22 0.06
servings/day

*Advanced: nonlocalised or high grade cancers

2.3.1 Sowy, soyaproducts

Methods

Five cohort studiesn different soya foodwere identified during the CUHhere was no
appropriate datto do doseaesponse metanalysis.

Main results
Two studies on soyfmods Park, 2008; Kurahashi, 200v@ported no significanhverse
associations. No associat®werereported in two studies on miso soup (Iso, 20Q¥Fahashi,

2007 and inthe studie®ntofu andsoyabeangKirsh, 2007) or tofu (Iso, 2007).

Comparison with the Second Expert Report
Similar results were observed in the 2005 SLR.ddsociation of prostate caneeas reported
for soya products or soya beahiirayama, 1978, Allen 2004)niso soup $everson, 1989;
Allen, 2003, tofu (Hsing, 1990; Mills,1994Nomura, 200%foodsboiledin soya sauce

(Severson, 1989)

Only one cohortstudy reported a significant inverse association with soy milk intake

(Jacobsen, 1998
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Published metaanalysis or pooled analysis
In a metaanalysis of caseontrol and cohort studies comparing the highest with the lowest
intake reported in the studies, the combined relative risks were 0.70 (95% @©L 8856 case
control studies and 3 cohoytf®r nonfermented safoods and 1.02 (9% C10.73 1.42 3
casecontrol studies and 3 cohoyt®r fermented sayfoods (Yan, 2009).

Table 25 Overall evidence onsoya foods mtake and prostate cancer

Summary of evidence

2005 SLR

Seven publications on different soya foods were identdigthg the2005
SLR. Only one study reported a significant (inverse) association and it |
with soya milk.

Projec

Continuous Update

t

Fourprospective studieisvestigating soya foods, miso sotpfu or soya
beans or tofu in relation with prostate canaere identified in the CUP
none of the studieshowed significandssociationdNo metaanalysis was
conducted.

Table 26 Studies on sog and soyaproducts identified in the CUP

Years
Author, of
Country | Study name Cases RR LCI UCl Contrast
year follow
up
Soya foods
O 2.8 vs.
Park, 2008 | USA MEC 4404 8 0.90 0.80 1.01 g/1000kcal
Kurahashi 325371 O 107 . 46069
2007 " | Japan JPHC land Il | 307 person | 0.82 0.57 1.19 | g/day
years
Miso soup .
O 2. 005vs.
Iso, 2007 | Japan JACC 169 15 0.95 0.59 1.51
bowls/day
Kurahashi 325371
urahashi, .
2007 Japan JPHC land Il | 307 person |1.04 |0.72 |1.50 |©356.0vs.<110.0
years mi/day
Tofu, soyabeans
Median 0.51 vs. 0
Kirsh, 2007 | USA PLCO 1338 | 4.2 0.98 |0.79 |1.22 |servings/day
Tofu
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Iso, 2007

Japan

JACC

169

15

1.07

0.70

1.63

O 5 ¥s.

times/week
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2.5.1.2Processed meat
Methods

Fifteenpublications from 1 cohortstudieswvere identified.Ten publicationgseven cohort
studies)were identified during the CUP. The CUP matalysis included 11 studies; seven of
these were identified during the CUPhe doseresponse results are pested for an increment
of 50 gper day.

The definition ofprocessed meat varied across study. One study presented results only on red
processed meat (Richman, 2011), other study presented results on bacon and sausages
(Koutros, 2009), and another study reported on cured meats (boiled ham, bacon, smoked beef
and dher sliced cold meatsp¢huurman, 1999)

In one study (Richman, 2011) servings/weeks were convertednwgday using 57 grams as

one servingas reported in the articl€wo studies presented intake in g/1000 kcal/day. For one
study (Sinha, 2009), was rescaled to g/d using the average daily caloric intake of all
participants. In another study (Park, 280in a multrethnic population, the conversion to g/d
from g/1000kcal/day of processed meat intake was calculated using the weighted daily caloric
intake obtained from a previously published study of the MEC study (Kolonel, 2000).

For the studies included in the dessponse metanalysis, nine included total prostate cancer
(Sinha, 2009Allen, 2008; Koutros, 2008Park, 200& Rohrmann2007;Rodriguez, 2006;
Cross, 2005; Schuurman, 1999; Veierod, 19ff)advancethigh grade casdSinha, 2009
Park, 2007 Rohrmann2007; Cross, 2005; Schuurman, 19989 Marchand, 1994 = 6), and

for fatal casesRichman, 2011Sinha, 2009Rodriguez 2006, n= 3).

Advanced and high grade cancers were combined in an advanced/high grade subgroup for
stratified analyses.

Main results

The summary RR per 50 g/day was31(85% CI 0.8-1.08; = 28.9%: Pheterogeneity= 0.17) for

all studies combinedifter stratification by cancer subtype, the RR per 50 g/day was 1.09

(95% CI 0.941.25; F=54.2 Pheterogeneiy= 0.05 N = 6) for advanced/high gradend1.02

(95% CI1079-1.32; 12= 0%: Preterogeneity= 0.41; N = 3) for fatal prostate cancer.

Therewas no significant evidence=014Sgnebl i cati on
asymmetry in the funnel plots shows that earlier smaller studies tended to report strong positive
associations.

Heterogeneity
Overall, there wakw heterogeneity,zlz 28.9%, heterogeneity= 0.17.

Comparison with the Second Expert Report

In the2005 SLRthe metaanalysis on processed meat and prostate cdmeRR for an
increase of one serving/week whs1 (95% CI1 0.991.25; = 68.9%; Pheterogeneity= 0.02
n = 4) for all prostate cancers and® (95% CI 0.971.22; £ = 50.5%; Pheterogeneity= 0.15
n = 2) for advancediigh gradeprostate cancers.
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Published metaanalysis or pooled analysis
A metaanalysis of 10 cohorts (Alexander, 2010) reported a summanf Rf®state cancer for
an increment of 30 g/d df.02 (95% CI 1.041.04 Pheterogeneity 0.27). The summary RBf
advanced prostate cancer for an increment of 30 g/d of processedaseadl (95% CI 0.90
1.14, Peterogeneity 0.02).No pooled analysis wadentified.

Table 27 Studies on processed meat consumption identified in the CUP

Years
Author, year| Country Study name Cases ?(Illow RR LCI UCI | Contrast
up
Health - .
, , O3 serving/week
Richman, Professionals 14
2011 USA Follow-up 199 years 064 | 0.38 | 1.06 |vs.<0.5
servings/week
study
Maior NIH- AARP ~10
Jor, USA Diet and 1089 0.94 | 0.76 | 1.14 | Q5vs.Q1
2011 years
Cancer study
sinha NIH- AARP 24.6 g/1000
2009 ’ USA Diet and 10313 | 9 years| 1.07 | 1.00 | 1.14 | kcal/vs.2.2
Cancer study 9/1000 kcal/
European
Allen Prospective 8.7
’ Europe Investigation | 2727 ' 0.93 | 0.79 | 1.09 | 78 g/dvs.18 g/d
200& . years
into Cancer
and Nutrition
Agricultural N
Koutros, | ;5 Health Study | 668 | 22 |0.98 |0.78 |1.24 | L/:29/dvs.0
2008 years g/d
Cohort
. : 20 g/1000
ggg‘?é USA '(\:"gt'fgr‘t*t;r&'g 4404 | g vears| 1.01 | 0.91 | 1.12 | kealldvs.2.2
y 9/1000 kcal/d
NIH- AARP 6.8 22.6 1000 kcal/d
Cross, 2007| USA Diet and 17235 | = 1.02 | 0.97 | 1.07 |vs.1.6 g 1000
years
Cancer study kcal/d
Rohrmann, CLUE lI 15 O 5 ti me
2007 USA cohort study 199 years 1.53 10.98 | 2.39 vs. <1 time/week
Cancer 85
, Prevention Black 2.4 12 4.9 £
Rodriguez, | ;g Study I 9 years © 247 g/
2006 Nutrition 5028 100 |09 |11 |09 9gweeks.
White
Cohort
Health
Wu, 2006 | USA Professionals | 3555 |93 | 0.95 [0.84 | 1.07 | Q5vs.Q1
Follow-up
study

Table 28 Overall evidence on processed meat consumption and prostate cancer
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Summary of evidence

2005 SLR Five studies were identified during tB8605 SLR All of them were

1999; Veierod, 199 7eported significanpositiveassociation between
processed meat intake and prostate cancer.

included in the2005 SLRmetaanalysis. Two of these studi€dchuurman,

Continuous Update Ten additionapublicatons (seven studiesgported on processed

Project meat and prostate cancer risks, seven of these were used in the
analysis. One of these studies (Sinha, 2009) reported a significal

positiveassociationThe CUP metanalysisshowedno significant
associatiorof processed meat and prostate cancer

Table 29 Summary of results of the dose response metmalysis of processed meat
consumption and prostate cancer

Prostate cancer
2005 SLR CUP

Studies (n) 4 11
Cases (n) 1857 25963
Increment unit used Servings/week Per 50 g/day
Overall RR (95%CI) 1.11 (.001.25) 1.03 (0.98-1.08)
Heterogeneity {| p-value) 68.9%, p= 0.02 28.9%, p=0.17
Stratified analysis
Advanced/high grade cancer
Overall RR (95%CI) 1.09 (0.8-1.22) 1.09 (0.941.25)
Heterogeneity (| p-value) 50.5%, p=0.15, n=2 54.2%, p=0.05,n=6
Mortality *
Overall RR (95%CI) 1.02(0.79-1.3)
Heterogeneity (| p-value) 0%, p=0.41,n=3

* No metaanalysis was conducted in tB805 SLR
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Table 30 Inclusion/exclusion table for metaanalysis of processed meat consumption and prostate cancer

CupP
WCRF Study Cancer 2005 dose CUP HvL . Exclusion
Author Year ; Study name response Estimated values
code design outcome | SLR meta forest plot reasons
analysis
Prospective Health Personyears, midexposure
PRO100106, Richman 2011 P Professionals Mortality | No Yes Yes Ay ' P
Cohort values
Follow-up study
Superseded by
. . PR0O100051
PRO100104 Major 2011 Prospective | NIH- AARP Diet Incidence | No No No (Sinha, 2009),
Cohort andCancer study ;
only African
American
. Prospective | NIH- AARP Diet . Personyears, midexposure
PRO10005]] Sinha 2009 Cohort and Cancer study Mortality | No Yes Yes values
European
Prospective Prospective
PRO99955 | Allen 200& Coh(?rt Investigation into | Incidence | No Yes Yes Personyears
Cancer and
Nutrition
Prospective Agricultura
PR0O99998 | Koutros 2008 P Health Study Incidence| No Yes Yes Personyears
Cohort
Cohort
PRO99977 | Park 2007 Prospective | Multi-ethnic Incidence | No Yes Yes Cases per category, person
Cohort Cohort study years
PR0O99970 | Rohrmann | 2007 | ProsPective| o e, . No | Yes Yes Mid-exposure values
Cohort Incidence
. . Superseded by
PRO100037 Cross 2007 E;Ohstf’:c“"e g'r']';é{:ﬁci':gfé incidence | NO | No No PRO100051
y (Sinha, 2009)
Prospective Health Superseded by
PR0O99988 | Wu 2006 Cohoprt Professionals Incidence| No No No PRO100106
Follow-up study (Richman, 2011)
Cancer
PRO99984 | Rodriguez | 2006 Prospective Prever'1t'|on Study Incidence| No Yes Yes Personyears, midexposure
Cohort Il Nutrition values

Cohort
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Prostate, Lung,

PRO99850 | Cross 2005 Prospective Color.ectal and : Yes | Yes Yes Mid-exposure values
Cohort Ovarian Cancer | Incidence
Screening Trial
Prospective Health Superseded by
PROO01122 | Michaud 2001 Cohoprt Professionals Incidence Yes | No No PRO100106
Follow-up study (Richman, 2011)
Netherlands .
PROO01759 | Schuurman| 199% | Casecohort . Yes | Yes Yes Rescale continuous values
Cohort study Incidence
PRO02242 | Veierod 1997 Prospective | Norway 1977 . ves | Yes Yes Personyears, midexposure
Cohort 1983 Incidence values
Le Prospective USA Hawaii
PRO02788 Marchand 1994 Cohort 19751980 Incidence Yes | Yes Yes Mid-exposure values
Cohort study
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Figure 24 Highest versus lowest forest plot of processed meat consumption and prostate
cancer

High vs low

Aut_hor Year Group RR (95% Cl) WCRF_Code StudyDescription contrast
Richman 2011 1.52 (0.89, 2.61) PRO100106 HPFS >= 3 servings/weeks vs <0.5 servings/week
Sinha 2009 1.07 (1.00, 1.14) PRO100051  NIH- AARP 24.6 g/1000kcal/d vs 2.2 g/1000kcal/d
Allen 2008 0.93(0.79, 1.09) PR0O99955 EPIC 78 g/d vs 18 g/d
Koutros 2008 0.98 (0.78, 1.24) PR0O99998 AHSC 17.2 g/d vs 0 g/d
Park 2007 1.01(0.91, 1.12) PRO99977 MEC 20 g/1000 kcal/d vs 2.2 g/1000 kcal/d
Rohrmann 2007 —i— 1.53(0.98, 2.39) PR0O99970 CLUE Il >= 5 times/week vs <= 1 time/week
Rodriguez 2006 Black —_—l 2.40(1.20, 4.90) PR0O99984 CPS I >= 247 glweek vs 0- <59 g/week
Rodriguez 2006 White 1.00 (0.90, 1.10) PRO99984 CPS I >= 247 gl/week vs 0- <59 g/week
Cross 2005 1.14 (0.93,1.39) PRO99850 PLCO >36.8-367.1 g/d vs 0-6.7 g/d
Schuurman 1999 —.— 1.37(1.00, 1.89) PRO01759 NLCS 36 g/d vs 0 g/d
Veierod 1997 - 3.10(1.10, 8.60) PRO02242 Norway 1977-1983 >= 9 times/month vs <= 2 times/month
Le Marchand 1994 —-.— 1.20(0.80, 1.90) PRO02788 USA Hawaii 1975-1980 Quartile 4 vs quartile 1

T T T T T

Figure 25 Doseresponse metaanalysis of processed meat intake and prostate cancer, per
50 g/day

Per 50 g per %

Author Year day RR (95% CI) Weight WCRF_Code StudyDescription
Richman 2011 1.60 (0.69, 3.69) 0.33 PRO100106 HPFS
Sinha 2009 1.07 (1.00, 1.14) 22.65 PRO100051 NIH- AARP
Allen 2008 0.95 (0.86, 1.05) 14.52 PR099955 EPIC
Koutros 2008 0.93 (0.49, 1.77) 0.56 PR0O99998  AHSC
Park 2007 0.95(0.85,1.06) 12.89 PR099977 MEC
Rohrmann 2007 1.16 (0.93, 1.43) 4.45 PR0O99970  CLUEII
Rodriguez 2006 1.04 (0.92,1.18) 10.88 PR0O99984 CPSII
Cross 2005 1.02 (0.98,1.07) 30.53 PR0O99850 PLCO
Schuurman 1999 1.10(0.81, 1.45) 2.55 PRO01759  NLCS
Veierod 1997 p—————— 3.52(1.01, 12.27) 0.15 PRO02242  Norway 1977-1983
Le Marchand 1994 -+ 1.68 (0.86, 3.30) 0.50 PRO02788  USA Hawaii 1975-1980
Overall (I-squared = 28.9%, p = 0.170) 1.03 (0.98, 1.08) 100.00
T 1 1
.5.751 1.52
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Figure 26 Funnel plot of processed meat intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 27 Doseresponse graph of processed meat and prostate cancer
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Figure 28 Doseresponse metaanalysis of processed meat intake and prostate cancer,
per 50 dday, stratified by prostate cancer type

Per 50 g per %

Author Year day RR (95% CI) Weight WCRF_Code StudyDescription
Total
Sinha 2009 1.07 (1.00, 1.14) 23.25 PRO100051 NIH- AARP
Allen 2008 0.95 (0.86, 1.05) 13.98 PR0O99955 EPIC
Koutros 2008 0.93 (0.49,1.77) 0.48 PR0O99998 AHSC
Park 2007 0.95(0.85,1.06) 12.25 PR0O99977 MEC
Rohrmann 2007 1.16 (0.93,1.43) 3.97 PRO99970 CLUEIlI
Rodriguez 2006 1.04 (0.92,1.18) 10.19 PR099984 CPSII
Cross 2005 1.02 (0.98,1.07) 33.49 PRO99850 PLCO
Schuurman 1999 1.10(0.81,1.45) 2.25 PRO01759 NLCS
Veierod 1997 [————————— 3.52(1.01,12.27)0.13 PRO02242  Norway 1977-1983
Subtotal (I-squared = 26.8%, p = 0.206) f) 1.02 (0.98, 1.07) 100.00
Mortality
Richman 2011 ——— 1.60 (0.69, 3.69) 9.58 PRO100106 HPFS
Sinha 2009 0.91 (0.66, 1.25) 65.54 PRO100051 NIH- AARP
Rodriguez 2006 1.15(0.68,1.94) 24.87 PR099984 CPSII
Subtotal (I-squared = 0.0%, p = 0.406) <> 1.02 (0.79, 1.32) 100.00
Advanced/high grade
Sinha 2009 . 1.30 (1.07,1.59) 21.79 PRO100051 NIH- AARP
Park 2007 0.87 (0.72,1.07) 21.79 PR0O99977 MEC
Rohrmann 2007 1.27 (0.84,1.91) 9.13 PRO99970 CLUEI
Cross 2005 1.03(0.96,1.10) 34.83 PR099850 PLCO
Schuurman 1999 1.00 (0.65, 1.54) 8.46 PRO01759 NLCS
Le Marchand 1994 1.68 (0.86, 3.30) 4.00 PRO02788 USA Hawaii 1975-1980
Subtotal (I-squared = 54.2%, p = 0.053) 1.09 (0.94, 1.25) 100.00

17T 1T

.5.751 1.52
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2.5.1.3Red meat

Methods

Twentytwo publications fronfourteencohorts were identifiedlwelve publications(nine
cohorts)were identified during the CUP. The CUP matalysis includedencohort studies;
eightof thesewere identified during the CUP. The dassponse results are presented for an
increment of 100 g per day.

Two studies presented intake in g/1000 kcal/day. Exposure was rescalealytosyig the

average daily caloric intake of all participants in onglgt(Sinha, 2009) and in another study
(Park, 2003@) that included multethnic individuals, the conversion was calculated using
weighted daily caloric intake of each ethnic group obtained from a previously published study
of the MEC study (Kolonel, 2000)

For the studies included in the dassponse metanalysisgightincluded total prostate cancer
(Agalliu, 2011;Sinha, 2009Allen, 200&; Koutros, 2008Park, 200& Rohrmann2007;
Rodriguez, 2006; Cross, 2005gven studiegeported invasive causé&galliu, 2011 Sinha,
2009 Koutros, 2008Park, 2007 Rohrmann2007; Cross, 200%han, 2000), antivo study
presented fatal caseRi¢hman, 2011Sinha, 2009

Stratified analysis by prostate cancer type was conducted combining advanced amddegh
cancers into a subgroup.

Main results

The summary RR per 10@day was 0.99 (95% CI 0.94.05 12= 55.9%, [heterogeneity= 0.02)

for all studiescombined After stratification by cancer subtype, the RR per 100 g/day wé&s 0.9
(95% CI1 0.8-1.11; F=36.3%, Pheterogeneity 0. 15, N=7) for advanced/high gradend 1.19 (95%

C1 0.881.59; F=36.8%, Reterogeneiir0.21, N=2) for fatal cases.

Heterogeneity

Overall, there was evidence of moderate heterogenéﬁﬁﬂﬂ%, [heterogeneit=0.02. The

strongest positive association was observed ilCt@adian Study of Diet, Lifestyle and Health

Study (Agalliu, 2011). In this study, théargest confounders of the association between meat

intake and prostate cancer weage, race, BMI, exercise andueation.In a sensitivity

analysis, the exclusion of this study didt substantially modified the results (RR o0 g/d

increase0.99 (95% C10.95-1.04) but the heterogeneity decreaséa@#6.9%; p = 0.05).

There was no significant evidencepiu bl i cati on bi a=08&vi t h Egger 6s

Comparison with the Second Expert Report

In the2005 SLRthe metaanalysis on red meat and prostate cancer showed a summary RR of
0.98(95% CI 0.971.00; F=12.1%; Pheterogeneity 0-33 N=7) for all prostatecancer types together
and 100 (95% Cl 0.971.03; F= 49.3%; Pheterogeneity 0-12; N=4) for advancetligh gradecases.

Published metaanalysis or pooled analysis

A metaanalysis of 9 cohorts (Alexander, 2018¢ summary RR for an increment of 100 g/d
of red meat was 1.00 (95% CI 0:235 Pheterogeneity< 0.01) for all prostate cancers and 0.97
(95% CI1 0.911.02 pPreterogeneiy0.57 N = 5) for advanced prostate canddn pooled analysis
was identified.
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Table 31 Studies on red meat consumption identified in the CUP

Years
Author, year| Country Study name Cases ?c])cllow RR LClI | UCI | Contrast
up
Alpha-
Tocopherol,
Wright, . BetaCarotene | 1929 | 21
2012 Finland cancer years 0.89 | 0.78 | 1.01 | Q4vs.Q1
Prevention
Study
Canadian
Agalliu, Study of Diet, 7.7 3.1 0z/d vs 0.7
2011 Canada Lifestyle and 661 years 1.44 1 1.06 ) 1.95 oz/d
Health
Health .
. . O 8 sery
Richman, | ;g Professionals | 199 | 14 1107 | 0.66 | 1.75 | vs.<3
2011 Follow-up years .
servings/week
study
Maior NIH- AARP ~10
or, USA Diet and 1089 0.92 | 0.75 | 1.14 | Q5vs.Q1
2011 years
Cancer study
Sinha NIH- AARP 66.1 g/1000
2009 ' USA Diet and 10313 | 9years| 1.12 | 1.04 | 1.21 | kcal/vs.11.6
Cancer study g/1000 kcal/
European
Allen Prospective 8.7
: Europe Investigation | 2727 ' 0.96 | 0.82 | 1.12 | 90 g/dvs.28 g/d
200& . years
into Cancer
and Nutrition
Agricultural _
Koutros, | ;g Health Study | 98 85 1110 |0ss5 |1.43 |1223 dds.
2008 years 23.2g/d
Cohort
. , 37 g/1000
Egg% USA g"gﬁgﬁt‘tﬂg 4404 | 8years| 0.97 | 0.87 | 1.07 | kcalldvs.5.5
y /1000 kcal/d
Cross NIH- AARP 6.8 62.7 1000 kcal/d
' USA Diet and 17235 | 1.01 | 0.96 | 1.07 |vs.9.8 g 1000
2007 years
Cancer study kcal/d
Rohrmann, CLUE Il 199 15 120.64 g/dvs.
2007 USA cohort study years 087 1059 11.32 70.14 g/d
Rodriguez, | USA Cancer 85 9 years O 423 w./
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2006 Prevention Black 0.97 | 0.91 | 1.03 | 0-<137 g/week
Study I
Nutrition
Cohort 511.3
White
Health
Wu, Professionals 13
2006 USA Follow-up 3002 years 1.21 | 0.85 |1.74 | Q5vs.Q1
study

Table 32 Overall evidence on red meat consumption and prostate cancer

Summary of evidence

2005 SLR

Ten studies were identified during tB@05 SLR Seven of them were
included in the2005 SLRmetaanalysis. One of these studi€hén, 2000)
reportedaninverseassociation between red meat intake and prostate ce

Continuous Update
Project

Twelve additionalpublications €ightcohorts)reported on red meat
and prostate cancer risksghtof these were used in the meta
analysis.Two of these studiesA@alliu, 2011;Sinha, 2009) reported
significant positive associatioflo significant association was
observed in the CUP megmalysis.

Table 33 Summary of results of the dose response metmalysis of red meat consumption

and prostate cancer

Prostate cancer

2005 SLR CUP
Studies (n) 7 10
Cases (n) 5236 25806
Increment unit used Servings/week Per 100 g/day
Overall RR (95%Cl) 0.9 (0.98-1.00) 0.99 (0.941.05)

Heterogeneity €| p-value)

12.1%, p= 0.33

55.9%, p=0.@

Stratified analysis

Advanced/high grade cancer

Overall RR (95%CI)

1.00 (0.971.03)

0.99 (0.89-1.11)

Heterogeneity {lp-value)

49.3%,p=0.12, n=4

36.%%, p=0.15,n=7

Mortality

Overall RR (95%CI)

1.19 (0.881.59)

Heterogeneity {| p-value)

36.8%, p=0.21, n=2
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Table 34 Inclusion/exclusion table for metaanalysis of red meat consumption and prostate cancer

CupP
WCRF Study Cancer 2005 dose CUP HvL : .
Author Year ) Study name response Estimated values Exclusion reasons
code design outcome SLR meta forest plot
analysis
Alpha -
Tocopherol, No quagtltles
. Prospective| BetaCarotene . reported,
PRO100113 Wright 2012 Cohort Cancer Incidence No No No superseded by
. PRO01426 (Chan,
Prevention 2000)
Study
Canadian
. Prospective| Study of Diet, .
PRO100199 Agalliu 2011 Cohort Lifestyle and Incidence No | Yes Yes Personyears
Health
Health
PRO100106 Richman 2011 Prospective| Professionals Mortality No Yes Yes Personyears, midexposure
Cohort Follow-up values
study
Superseded by
Prospective NIH- AARP PR0O100051
PRO100104 Major 2011 P Diet and Incidence No | No No (Sinha, 2009),
Cohort ;
Cancer study only African
American
Prospective NIH- AARP Personyears, midexposure
PR0O100051 Sinha 2009 b Diet and Mortality No | Yes Yes Fyears, P
Cohort values
Cancer study
European
Prospective Prospective
PRO99955 | Allen 200& Cohtfrt Investigation Incidence No | Yes Yes Personyears
into Cancer
and Nutrition
Prospective Agricultural
PR0O99998 | Koutros 2008 b Health Study Incidence No Yes Yes Personyears
Cohort C
ohort
PRO99977 | Park 2007a | Prospective| Multi-ethnic Incidence No | Yes Yes Cases per category, person
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Cohort Cohort study years
PR0O99970 | Rohrmann | 2007 ggohsoprttactlve CLUE I Incidence No | Yes Yes Mid-exposure values
Prospective NIH- AARP Superseded by
PRO100037| Cross 2007 Cohcl)ort Diet and Incidence No No No PRO100051
Cancer study (Sinha, 2009)
Prospective Ere;gzgonals Superseded by
PR0O99988 | Wu 2006 Incidence No No No PR0100106
Cohort Follow-up (Richman, 2011)
study '
Cancer
Prospective Prevention Personyears, midexposure
PR0O99984 | Rodriguez | 2006 b Study I Incidence No | Yes Yes & ' P
Cohort e values
Nutrition
Cohort
Prostate, Lung,
Prospective Colorectal and
PRO99850 | Cross 2005 Coh(?rt Ovarian Incidence Yes | Yes Yes Mid-exposure values
Cancer
Screening Trial
cNaesS;ed |Ijreoal“gg'sionals Superseded by
PRO10575 | Platz 2004 Incidence Yes | No No PR0O100106
control Follow-up (Richman, 2011)
study study '
Prospective Agricultural Superseded by
PRO00442 | Alavanja 2003 Cohé)rt Health Study Incidence Yes | No No PR0O99998
Cohort (Koutros , 2008)
Prospective Ere;ngionals Superseded by
PRO01122 | Michaud 2001 b Mortality Yes | No No PRO100106
Cohort Follow-up (Richman, 2011)
study '
Prospective Harvar_d . Only mean
PRO01290 | Lee 2001 Alumni Health | Incidence Yes | No No .
Cohort provided
Study
Alpha
PRO01426 | Chan 2000 Prospective| Tocopherol, Incidence ves | Yes Yes Cases per category, person
Cohort BetaCarotene years
Cancer
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Prevention

Study
Case Netherlands . Other red meats
PROO01759 | Schuurman | 199% cohort Cohort study Incidence Yes | No No (horsemeat, lamb
and mutton)
Nested
PRO02814 | Gann 1994 | ©8s¢ Physicians Incidence Yes | No No No measurement
control Health Study units
study
Prospective |Ijreo{:ll‘ngionaIs Superseded by
PRO02875 | Giovannucci| 1993 Coh(frt Follow-u Incidence Yes | No No PRO100106
P (Richman, 2011)
study
Prospective Lutheran
PRO03129 | Hsing 199 b Brotherhood Mortality Yes | No No Used total meats
Cohort
Cohort Study
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Figure 29 Highest versuslowest forest plot of red meat consumption and prostate cancer

High vs low

Author Year RR (95% CI) WCRF_Code StudyDescription contrast
Agalliu 2011 —— 1.44 (1.06, 1.95) PRO100199 CSDLH 3.1 0z/d vs 0.7 oz/d
Richman 2011 1.07 (0.66, 1.75) PRO100106 HPFS >= 8 servings/week vs < 3 servings/week
Sinha 2009 1.12 (1.04, 1.21) PRO100051 NIH- AARP 66.1 g/1000 kcal/d vs 11.6 g/1000 kcal/d
Allen 2008 0.96 (0.82, 1.12) PRO99955  EPIC 90 g/d vs 28 g/d
Koutros 2008 —i— 1.10 (0.85, 1.43) PRO99998  AHSC 122.3 g/d vs 23.2 g/d
Park 2007 . 0.97 (0.87,1.07) PRO99977  MEC 37 g/1000 kcal/d vs 5.5 g/1000 kcal/d
Rohrmann 2007 —— 0.87 (0.59, 1.32) PRO99970  CLUE Il >120.64 g/d vs < 70.14 g/d
Rodriguez 2006 0.97 (0.91, 1.03) PRO99984  CPS I >= 423 g/week vs 0-<137 g/week
Cross 2005 0.91 (0.73, 1.12) PRO99850 PLCO > 146.0-845.4 g/d vs 0- 43.5 g/d
Chan 2000 —— 0.70 (0.50, 1.10) PRO01426  ATBC 139 g/d bs 75 g/d

T T T T T T
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Figure 30 Doseresponse metaanalysis of red meat intake and prostate cancer, per 100
g/day

Per 100 g per %

Author Year day RR (95% CI) Weight WCRF_Code StudyDescription
Agalliu 2011 —8&— 1.62(1.07,2.43) 194 PRO100199 CSDLH
Richman 2011 1.01 (0.71,1.44) 251 PRO100106 HPFS
Sinha 2009 1.10(1.03,1.17) 20.16 PRO100051 NIH- AARP
Allen 2008 0.92 (0.73,1.16) 5.28 PR0O99955 EPIC
Koutros 2008 1.01(0.79,1.28) 4.83 PR0O99998  AHSC
Park 2007 0.95(0.84, 1.07) 12.03 PR099977 MEC
Rohrmann 2007 0.93(0.73,1.17) 5.17 PR0O99970 CLUE Il
Rodriguez 2006 0.97 (0.91, 1.03) 20.46 PR099984 CPSI1I
Cross 2005 0.99 (0.95,1.03) 2350 PR0O99850 PLCO
Chan 2000 0.76 (0.58, 1.00) 4.12 PRO01426 ATBC
Overall (I-squared = 55.8%, p = 0.016) 0.99 (0.94, 1.05) 100.00

T T T T T

5 75 1 1.5 2
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Figure 31 Funnel plot of red meat intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 32 Doseresponse graph of red meat and prostate cancer
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Figure 33 Doseresponse metaanalysis of red meat intake and prostate cancer, per

100gdayday, stratified by prostate cancer type

Author Year

Total

Agaliu 2011 ——
Sinha 2009

Allen 2008

Koutros 2008

Park 2007

Rohrmann 2007
Rodriguez 2006
Cross 2005
Subtotal (I-squared =57.1%, p = 0.022)

Mortality
Richman 2011

Sinha 2009
Subtotal (I-squared = 36.8%, p = 0.208¥]

Advanced/high grade

Agalliu 2011 &
Sinha 2009 -
Koutros 2008 —_—
Park 2007

Rohrmann 2007

Cross 2005

Chan 2000

Subtotal (I-squared = 36.3%, p = 0.151

Per100gper %

day RR (95% CI) Weight WCRF_Code StudyDescription

1.62 (1.07, 2.43) 1.89
1.10 (1.03, 1.17) 21.97
0.92 (0.73, 1.16) 5.25
1.01 (0.79, 1.28) 4.79
0.95 (0.84, 1.07) 12.45
0.93 (0.73, 1.17) 5.14
0.97 (0.91, 1.03) 22.34
0.99 (0.95, 1.03) 26.18
1.01 (0.95, 1.07) 100.00

1.01 (0.71, 1.44) 45.89
1.36 (1.00, 1.86) 54.11
1.19 (0.88, 1.59) 100.00

1.26 (0.61, 2.61) 2.27
1.22 (1.01, 1.48) 19.92
0.88 (0.51, 1.50) 3.98

0.94 (0.75, 1.17) 16.14
0.92 (0.58, 1.46) 5.21

1.00 (0.94, 1.07) 39.76
0.76 (0.58, 1.00) 12.72
0.99 (0.89, 1.11) 100.00

PRO100199
PRO100051
PRO99955
PR0O99998
PRO99977
PRO99970
PR0O99984
PR0O99850

PRO100106
PRO100051

PRO100199
PRO100051
PR0O99998
PRO99977
PRO99970
PRO99850
PRO01426

CSDLH
NIH- AARP
EPIC
AHSC
MEC
CLUE Il
CPSII
PLCO

HPFS
NIH- AARP

CSDLH
NIH- AARP
AHSC
MEC
CLUE Il
PLCO
ATBC
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2.5.1.3.1Beef

Methods

Tenpublications froml0 cohort studies were identified, from which five publicationsever
identified during the CUP. The CUP metaalysis included seven studies; four of these were
identified during the CUP. The desesponse results are presented for an increment of 100 gr
per day.

One study presented beef intake in grams/1000 kcalRday,(2003) that was approximated
to grams/day assuming as energy intake the mean caloric intake reported in a previous
publication of the same study (Kolonel, 200@)one study (Mills et al, 1989), the confidence
intervalin the manuscripfior the highest vs lowest comparisappearso be wrongandfor the
doseresponse metanalysis, Cls were derived from number of cases and person/years.

A study on beef hamburgers was not included in the updated review (Michaud, 2001) although
itwasin¢ uded in the ABeef groupo in the 2005 SLF

Six of the studies reported on total prostate cancers and high stalyg, (High grade
(GleasonO7) or advanced/high grade and these were combined into a group of
aggressive/advanced prostate cancers infschanalysis (five studies).

Main results

The summary RR per 100 g/day was 1.17 (95% CI-0.88; F = 49.3%, Peterogeneity= 0.07,
n=7) for all studies combined. The RR per 100 g/daydtal prostate cancgremoving the
study reporting on mortiy) was 1.05 (95% CI 0.85.30; F = 25.4%, Peterogeneit 0.24 N = 6)
and 1.04 (95% CI 0.70.53; = 40.6%, Reterogeneiy- 0.15, n=5) for advanced/high grade
prostate cancer.

Heterogeneity

Overall, there was evidence of moderate heterogen®ityl9.3%, Reterogeneity= 0.07,

explained by extremassociationseported by the smaller studi@$ere was no significant
evidence of publicatd0@% bias with Eggerodos t e:c

Comparison with the Second Expert Report

In the2005 SLRthe metaanalysis on beef and prostate cancer showed a summary RR of 1.05
(95% CI1 0.991.12; P=8.47%; Pheterogenei= 0.35Q n = 4) for all prostate cancer types together
and 0.9795% CI 0.871.08; F= 0%, Pheterogeneity 0.32, N= 2) when only intuding advanced
cases.

Published metaanalysis or pooled analysis
No published metanalysisor pooled analysis weidentified.
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Table 35 Studies on beef consumption identified in the CUP

Years
Author, year| Country Study name Cases ?c])cllow RR LCI | UCI | Contrast
up
Alpha-
Tocopherol,
Wright, . BetaCarotene | 1929 | 21
2011 Finland Cancer years 0.97 | 0.85 |1.10 | Q4vs.Q1
Prevention
Study
Agricultural N
Koutros, | ;g Health study | %88 | ™85 1103 | 071 |1.49 | 63009/dvs.42
2008 years g/d
Cohort
. , 27.79/1000
586% USA E"gﬁ'orft;ﬂg ‘1“2‘%‘ 8 years| 0.98 | 0.88 | 1.08 | kcal/dvs.3.7
y 9/1000 kcal/d
Japan 5 Ak
Iso, Japan Collaborative | 169 12 1.61 | 0.85 | 3.07 3-4 times/week
2007 years VS. never
Cohort study
O 5 ti me
Rohrmann, CLUE Il 15 N
2007 USA cohort study 199 years 1.16 | 0.74 | 181 |vs.O 1
time/week

Table 36 Overall evidence on beef consumption and prostate cancer

Summary of evidence

2005 SLR

Five studies were identified during tB805 SLR Four of them were
included in the2005 SLRmetaanalysis. One of these studi¢® (
Marchand, 1994jeported significant positive association between beef
intake and prostate cancer.

Project

Continuous Update

Five additional studies reported on beef and prostate cancer riski
of these were used in the metaalysis All showed nasignificant
associationNo significant association was observed in the CUP
metaanalysis.
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Table 37 Summary of results of the dose response metmalysis of beef consumption and
prostate cancer

Prostate cancer

2005 SLR CUP
Studies (n) 4 7
Cases (n) 1269 6460
Increment unit used Servings/week Per 100 g/day
Overall RR (95%CI) 1.05 (0.991.12) 1.17 (0.891.53)
Heterogeneity {| p-value) 8.47%, p= 0.35 49.3%, p=0.07
Stratified analysis
Advanced/high grade cancer
Overall RR (95%CI) 0.97 (0.871.08) 1.04 (0.701.53)
Heterogeneity (| p-value) 0%, p=0.32, n=2 40.6%, p=0.15,n=5
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Table 38 Inclusion/exclusion table for metaanalysis of beef consumption and prostate cancer

CUP dose
WCRF Author Year Study Study name Cancer 2005 response CUP HvL Estimated values Exclusion reasons
code design outcome SLR meta forest plot
analysis
Alpha
PRO100113 Wright 2012 Prospective| Tocopherol, Beta Incidence No No Yes No quantification
Cohort Carotene Cancer of exposure
Prevention Study
Prospective Agricultural
PR0O99998 | Koutros 2008 b Health Study Incidence No Yes Yes Personyears
Cohort
Cohort
Prospective Japan
PRO100042 Iso 2007 P Collaborative Mortality No Yes Yes Mid-exposure values
Cohort
Cohort study
Cases per category,
Prospective| Multi-ethnic . personyears
PRO99977 | Park 2007a Cohort Cohort study Incidence No Yes Yes 9/1000 kcal/d rescaled
to g/d
PR0O99970 | Rohrmann 2007 g:)ohsg):ctlve CLUE Il Incidence No Yes Yes Mid-exposure values
Prospective Health Reported on
PRO01122 | Michaud 2001 P Professional Incidence Yes No No P
Cohort hamburgers
Follow-up Study
PROO01759 | Schuurman | 199% Case Netherlands Incidence Yes Yes Yes Rescale continuous
cohort Cohort study values
Nested Sweden 1967 . No quantification
PRO02582 | Gronberg 1996 | Case Incidence Yes No Yes i
Control 1970 of exposure
PRO02788 Prospective] USA Hawaii . Mid-exposure values,
LeMarchand | 1994 Cohort 19751980 Incidence Yes Yes Yes persoRyears
PRO03196 | Mills 1989 Prospective| Adventist Health Incidence Yes Yes Yes Mid-exposure values
Cohort Study
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Figure 34 Highest versus lowest forest plot of beef consumption and prostate cancer

High vs low
A(Jthor Year RR (95% CI) WCRF_Code StudyDescription contrast
Wright 2011 0.97 (0.85, 1.10) PRO100113 ATBC Q5vs Q1
Koutros 2008 1.03(0.71, 1.49) PRO99998 AHSC 63 g/d vs 4.2 g/d
Iso 2007 —_—— 1.61(0.85, 3.07) PRO100042 JACC 3-4 times/week vs never
Park 2007 . 0.98 (0.88, 1.08) PRO99977 MEC 27.7 g/1000 kcal/d vs 3.7 g/1000 kcal/d
Rohrmann 2007 —— 1.16 (0.74, 1.81) PRO99970 CLUE Il >= 5 times/week vs <= 1 time/week
Gronberg 1996( 0.58 (0.25, 1.28) PRO02582 Sweden 1967-1972 Great part vs no or small part
Le Marchand 1994 —a— 1.60 (1.10, 2.40) PRO02788 USA Hawaii 1975-1982 381 g/week vs < 210 g/week
Mills 1989 - 0.81 (0.72, 1.50) PRO03196 AHS >= 1 time /week vs never
T T T T T
.25 75 1 15 2 3

Note: Confidence interval in Mills et al, 1989 appears to be wrong in the manuscript
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Figure 35 Doseresponse metaanalysis of beef intake and prostate cancer (all studies),
per 100 g/day

Per 100 g per %

Author Year day RR (95% Cl) Weight WCRF_Code StudyDescription

Koutros 2008 1.03 (0.60, 1.78) 14.55 PR0O99998 AHSC
Iso 2007 2.85(1.07,7.61) 6.29 PRO100042 JACC
Park 2007 0.97 (0.82,1.14) 30.66 PRO0O99977 MEC

Rohrmann 2007 1.21(0.79,1.85) 18.77 PRO99970 CLUEIl

Schuurman 1999 1.00 (0.62,1.57) 17.20 PRO01759 NLCS

Le Marchand 1994 2.46 (1.16, 5.24) 9.42 PRO02788 USA Hawaii 1975-1982
1
1
Mills 1989 L n 0.41 (0.09, 1.79) 3.11 PRO03196 AHS
1
Overall (I-squared = 49.3%, p = 0.066) <ﬁ> 1.17 (0.89, 1.53) 100.00
1
1
1
1
:
L
.5.751 152
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Figure 36 Funnel plot of beef intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 37 Doseresponse graph of beef and prostate cancer
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Figure 38 Doseresponse metaanalysis of beef intake and prostate cancer, per 100

g/day, stratified by prostate

Author Year
Total

Koutros 2008
Iso 2007
Park 2007

Rohrmann 2007
Schuurman 1999

cancer type

;+

Mills 1989 &
Subtotal (I-squared = 25.4%, p = 0.244)

Advanced/high grade

Koutros 2008
Park 2007
Rohrmann 2007 —

Schuurman 1999
Le Marchand 1994

Subtotal (I-squared = 40.6%, p = 0.151)

O

<>

Per 100 g per
day RR (95% CI)

1.03 (0.60, 1.78)
2.85 (1.07, 7.61)
0.97 (0.82, 1.14)
1.21 (0.79, 1.85)
1.00 (0.62, 1.57)
0.41 (0.09, 1.79)
1.05 (0.85, 1.30)

0.92 (0.28, 3.02)
0.98 (0.73, 1.31)
0.78 (0.34, 1.79)
0.71 (0.35, 1.46)
2.46 (1.16, 5.24)
1.04 (0.70, 1.53)

%
Weight

12.46
4.39
47.09
18.17
15.88
2.02
100.00

8.83
39.68
15.34
18.74
17.42
100.00

WCRF_Code

PR0O99998
PRO100042
PRO99977
PRO99970
PRO01759
PRO03196

PR0O99998
PRO99977
PRO99970
PRO01759
PRO02788

StudyDescription

AHSC
JACC
MEC
CLUE Il
NLCS
AHS

AHSC

MEC

CLUE Il

NLCS

USA Hawaii 1975-1982
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2.5.1.3.3Pork

Methods

Eight publications fromnine cohort studies were identified, from whidree studies
(publication3 were identified during the CUP. The CUP matalysis included six studies;
three of these were identified during the CUP. The desponse results are presented for an
increment 060 gper day.

One study presented pork intake in grams/1000 kcal/day (Parka)2B@f was approximated
to grams/day assuming as energy intake riean caloric intake reported in a previous
publication of the same study (Kolonel, 2000).

Stratified analysis by prostate cancer type was conducted combining advanced and high grade
cancers into a subgroup.

Main results

The summary RR per 50 g/day w66 (95% CI 0.93.20; F = 0%; Pheterogeneity= 0.47; N = 6)
for all studies combined’he RR per 50 g/day for prostate cangemoving the studies
reporting on mortalityyvas 1.06 (95% CI 0.80.41; F = 44.0%; Pheterogeneity= 0.17; n = 3) and
1.01 (%% CI1 0.751.38; P=26.2%: Preterogeneity= 0.26; N = 4) for advanced/high graderostate
cancer.

Heterogeneity
Overall, there was evidence lofv heterogeneity,” = 0%, fheterogeneiy= 0.47. There was no
significant evidence of publication biaswhg ger 6 s test, p=0.28

2|:

Comparison with the Second Expert Report
In the2005 SLRthe metaanalysis on pork and prostate cancer showed a summary RR of 1.05
(95% C11.00-1.12; F= 0%, Pheterogeneity= 0.80 n=3) for all prostate cancer types.

Published meta-analysis or pooled analysis
No published metanalysisor pooled analysiwas identified.

Table 39 Studies on pork consumption identified in the CUP

Years
Author, year| Country Study name Cases ?;”OW RR LCl | UCl | Contrast
up
i i 10.2 g/1000
ggg‘?é USA g"gt'f'or‘ft;ﬁ'g 4404 | g vears| 0.97 | 0.88 | 1.08 | kcalidvs. 0.5
y 9/1000 kcal/d
Japan N e
- Japan Collaborative | 169 | %% |1.16 |0.66 |2.03 | >4 Umesiweek
2007 years VS. never
Cohort study
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Rohrmann,
2007

USA

CLUEIII
cohort study

199

15
years

1.17

0.77

1.78

o 1
Vs. never

t

i me
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Table 40 Overall evidence on pork consumption and prostate cancer

Summary of evidence

2005 SLR Six cohortstudies(five publications)vere identified during th2005 SLR

Five of them were included in tH#005 SLRmetaanalysis. One of these
studies Rodriguez, 2002)eportedon two cohorts and showedsignificant
positive association between pork intake and prostate cancer.

ContinuousUpdate Three additional studies reported on pork and prostate cancalkig
Project were used in the metnalysis All showed nasignificant associatian
No significant association was observed in the CUP 1ae#dysis.

Table 41 Summary of results of the dose response metmalysis of pork consumption and
prostate cancer

Prostate cancer

2005 SLR CUP
Studies (n) 3 6
Cases (n) 1036 5808
Increment unit used Servings/week Per 50 g/day
Overall RR (95%CI) 1.05 (.001.12) 1.06 (0.931.20)
Heterogeneity {lp-value) 0%, p=0.80 0%, p=0.47
Stratified analysis
Advanced/High grade cancer
Overall RR (95%CI) 1.01(0.751.38)
Heterogeneity {lp-value) 26.2%, p=0.26, n=4

132



Table 42 Inclusion/exclusion table for metaanalysis of pork consumption and prostate cancer

CUP dose
WCRF Author Year StU(_:iy Study name Cancer 2005 response CUP HvL Estimated values Exclusion reasons
code design outcome SLR meta forest plot
analysis

Prospective Japan
PRO100042 Iso 2007 b Collaborative Mortality No Yes Yes Mid-exposure values

Cohort

Cohort study
Cases per category,

Prospective| Multi-ethnic . personyears

PRO99977 | Park 2007a Cohort Cohort study Incidence No Yes Yes 9/1000 kcalld rescaled
to g/d

PR0O99970 | Rohrmann 2007 zgohsg)rfctlve CLUE Il Incidence No Yes Yes Mid-exposure values
PRO97367 | Allen 2004 CP::)ohsg)r?ctlve Life Span Study Incidence Yes Yes Yes Mid-exposure values
PRO00881 | Rodriguez | 2002 | HrosPectivel pg Incidence | Yes | No Yes Highest versus

Cohort lowest only
PRO00881 | Rodriguez 2002 Prospective CPS 1l Incidence Yes No Yes Highest versus

Cohort lowest only
PROO01759 | Schuurman | 199% Case Netherlands Incidence Yes Yes Yes Rescale continuous

cohort Cohort study values

Nested Sweden 1967 No quantification
PRO02582 | Gronberg 1996 | Case Incidence Yes No Yes 9

Control 1970 of exposure
PRO02788 Prospective] USA Hawaii . Mid-exposurevalues,

LeMarchand | 1994 Cohort 19751980 Incidence Yes Yes Yes persoRyears
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Figure 39 Highest versus lowest forest plot of pork consumption and prostate cancer

High vs low
Al:JIhOI’ Year RR (95% ClI) WCRF_Code StudyDescription contrast
Iso 2007 R 1.16 (0.66, 2.03) PRO100042 JACC 3-4 times/week vs never
Park 2007 . 0.97 (0.88, 1.08) PR0O99977 MEC 10.2 g/1000 kcal/d vs 0.5 g/1000 kcal/d
Rohrmann 2007 —— 1.17 (0.77, 1.78) PRO99970 CLUE Il >= 1 time/week vs never
Allen 2004 —— 1.24 (0.61, 2.54) PRO97367 LSS Almost daily vs <2 times/week
Rodriguez 2002 -.- 1.20 (1.05, 1.38) PRO00881 CPSII Any vs none
Rodriguez 2002 . 1.24(1.11, 1.38) PRO00881 CPS| Any vs none
Gronberg 1996 —_— 1.15(0.67, 1.98) PR0O02582 Sweden 1967-1970 Great part vs no or small part
Le Marchand 1994 — 1.10(0.70, 1.70) PRO02788 USA Hawaii 1975-1980 118 g/week vs 0 g/week
T T T T
.25 75 1 15 2
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Figure 40 Doseresponse metaanalysis of pork intake and prostate cancer, per 50 g/day

Author Year

Park 2007

Rohrmann 2007

Allen 2004

Schuurman 1999

Iso 2007 —i—

1
1
[
[
1
—i
1
1
1
1
1

-
.

Le Marchand 1994

Overall (I-squared = 0.0%, p = 0.466)

Per 509 per %

day RR (95% CI) Weight

1.19 (0.75, 1.89) 7.26
0.90 (0.74, 1.10) 39.11
1.34 (0.58, 3.08) 2.24
1.28 (0.91, 1.80) 13.39
1.12 (0.92, 1.39) 36.54
1.19 (0.42, 3.33) 1.46

1.06 (0.93, 1.20) 100.00

WCRF_Code StudyDescription

PRO100042

PRO99977

PRO99970

PRO97367

PRO01759

PRO02788

JACC

MEC

CLUE Il

LSS

NLCS

USA Hawaii 1975-1980
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Figure 41 Funnel plot of pork intake and prostate cancer

Funnel plot with pseudo 95% confidence limits

O —
/| \
/ \
/ \
/ \
/ \
4 » ®Park, | @ Schunrman
/ \
/ \
/ \
/ oAIIen\\
/
N / \
// @ Iso \\
/ \
/ \

o™ . / \

. / \

/ \
/ \
/
/

< /

. /

/ ® Rohrmann
/
/
/

[To R /

: /

: @® [ e Marchand
T T T T
-1 -5 0 5

logrr

Egger 6s028est p

136



Figure 42 Doseresponse graph of pork and prostate cancer
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Figure 43 Doseresponse metaanalysis of pork intake and prostate cancer, per 50/day,

stratified by prostate cancer type

Author Year
Total
Park 2007

Rohrmann 2007
Allen 2004

Subtotal (I-squared = 44.0%, p = 0.167)

Advanced/high grade
Park 2007

Rohrmann 2007
Schuurman 1999
Le Marchand 1994

Subtotal (I-squared = 26.2%, p = 0.255)

Per 50 g per %
day RR (95% CI) Weight

0.90 (0.74, 1.10) 54.51
1.34 (0.58, 3.08) 9.86

1.28 (0.91, 1.80) 35.64
1.06 (0.80, 1.41) 100.00

0.79 (0.54, 1.14) 39.52
2.94 (0.61, 14.09) 3.69
1.12 (0.82, 1.51) 48.69
1.19 (0.42, 3.33) 8.10
1.01 (0.75, 1.38) 100.00

WCRF_Code StudyDescription

PRO99977
PRO99970
PRO97367

PRO99977
PRO99970
PRO01759
PRO02788

MEC
CLUE Il
LSS

MEC
CLUE N
NLCS

USA Hawaii 1975-1980

LI
.5.751 1.52
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2.5.1.4Poultry

Methods

Fifteenpublications from 13 cohorts were identified. Eight publicati@ight cohortsyere
identified during the CUP. The CUP metaalysis included 12 studies; seven of these were
identified during the CUP.

Eight studiesnvestigatecpoultryintake andive studies investigatechickenintake. All the
studies ar e iuntcrd ywd eidn utnldies riePwi e w.

In one study (Park, 2007) in a me#tihnic population, the conversion to g/d from g/1000
kcal/day of poiiry intake was calculated using the weighted daily caloric intake obtained from
a previously published study of the MEC study (Kolonel, 2000).

For the studies included in the dassponse metanalysis, eighincluded total prostate cancer
(Allen, 2008; Koutros, 2008Park, 200&, Rohrmann2007; Rodriguez, 2006; Allen, 2004;
Schuurman, 1999; Mills, 1989), five studies reported in advanced/high gradeKasiesy|
2008;Park, 2007 Rohrmann2007; Schuurman, 1999; Le Marchand, 1994) and four studies
reported in fatal cases (Richmadl1;Iso, 2007 Rodriguez 2006; Hsing, 1990).

Advanced and high grade cancers were combined in an advanced/high grade subgroup for
stratified analyses.

Main results

The summary RR per 100 g/day was 1.01(95%.631.10; = 0%; Pheterogeneity= 0.46;

n = 12) for all studies combined. After stratification by cancer subtype, the RR per 100 g/day
was1.12 (95% Cl 0.92.36; F= 0%; Pheterogeneity= 0.73; N = 5) for advanced/high gradend
0.87(95% CIl 041-1.84; 12 = 48.3%; Pheterogeneity= 0.12; N = 4) for fatal cancers

Heterogeneity
Overall, there was evidence of moderate heterogen%ri:t)O%, heterogeneity- 0.46. There was
no significant evidence of=0fQublication bias

Comparison with the Second Expert Report

In the2005 SLRthe metaanalysis on poultry and prostate cancer showed a summary RR of
1.15 (95% CI 0.921..45; F= 0%, Pheterogeneity 0.45 N = 2). For chicken the RRs wefe95

(95% Cl 0.901.02; F=0%, Petergeneity= 0.48, n= 4) for all prostatecancerand0.96(95% ClI
0.851.08; F=26.9%, Reterogeneity= 0.25 N = 3) for advanced/aggressive prostate cancers.

Published metaanalysis or pooled analysis
No previous metanalysisor pooled analysig/asidentified.
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Table 43 Studies on poultry consumption identified in the CUP

Years
Author, year| Country Study name Cases ?cjllow RR LCI | UCI | Contrast
up
Daniel NIH-AARP
' USA Diet and 23453 | 9.1 1.05 | 1.00 | 1.09 | Q5vs.Q1
2011
Health Study
Health 035
Richman, Professionals 14 serving/weekls.
2011 USA Follow-up 199 years 1.15 | 0.74 | 1.78 | _ 15
study servings/week
European
Allen Prospective 8.7
' Europe Investigation | 2727 ) 1.12 | 0.98 | 1.27 | 32g/dvs.9g/d
200& . years
into Cancer
and Nutrition
Agricultural N
Koutros, | ;g Health Study | 668 | o2 |1.04 |078 |1.39 |4200/dvs.28
2008 years g/d
Cohort
39.9 g/1000
Park, Multi -ethnic kcal/dvs.
20074 USA Cohort study 4404 | 8years| 1.01 | 0.92 | 1.12 5.99/1000
kcal/d
O 5 ti me
Rohrmann, CLUE Il 15
2007 USA cohort study 199 years 114 | 0.77 | 170 |vs.<1
time/week
Japan N ,
Iso, Japan Collaborative | 169 12 1933 | 081 |2.21 | 34 limesiweek
2007 years VS. never
Cohort study
85
Cancer_ Black 07 00 |13
. Prevention -
Rodriguez, USA Studv 1I 9 vears 0279 ogvb.y
2006 y 5028 |7 0- <91 glweek
Nutrition White 09 11
Cohort 1.0 : '

Table 44 Overall evidence on poultry consumption and prostate cancer

Summary of evidence

2005 SLR

Severpublications (6 studiesyere identified during th2005 SLR None

of these studies reported a significant association.

Project

Continuous Update

Eight studiegoneupdate were identifieg seven of these were usec
in the metaanalysisNo significant assciations were observed in th
studiesand in the CUP metanalysis.

Table 45 Summary of results of the dose response metmalysis of poultry consumption

and prostate cancer
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Prostate cancer

2005 SLR CuUP
Studies (n) 2 12
Cases (n) 378 14844

Increment unit used

Servings/week

Per 100 g/day

Overall RR (95%ClI)

1.15 (0.8-1.45)

1.01 (0.931.10)

Heterogeneity ¢} p-value)

0%, p= 0.45

0%, p=0.46

Stratified analysis

Advanced/high grade cancer

Overall RR (95%CI)

Heterogeneity (lp-value)

1.12 (0.921.36)

0%, p=0.73, n=5

Mortality

Overall RR (95%CI)

0.87 (0.41-1.84)

Heterogeneity {| p-value)

48.3%, p=0.12, n= 4
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Table 46 Inclusion/exclusion table for metaanalysis of poultry consumption and prostate cancer

CupP
WCRF Study Cancer 2005 dose CUP HvL . .
Author Year ; Study name response Estimated values Exclusion reasons
code design outcome | SLR meta forest plot
analysis
. Prospective | NIH-AARP Diet . .
PR0O100126| Daniel 2011 Cohort and Health Study Incidence | No No Yes No intake levels
Prospective Health Personyears, midexposure
PRO100106 Richman 2011 P Professionals Mortality | No Yes Yes Ay ' P
Cohort values
Follow-up study
European
Prospective Prospective
PRO99955 | Allen 200& P Investigation into . No Yes Yes Personyears
Cohort Incidence
Cancer and
Nutrition
Prospective Agricultural
PR0O99998 | Koutros 2008 P Health Study . No Yes Yes Personyears
Cohort Cohort Incidence
PRO99977 | Park 2007 Prospective | Multi-ethnic _ No Yes Yes Cases per category, person
Cohort Cohort study Incidence years
PRO99970 | Rohrmann | 2007 | FYOSPECVe| o) e . No | Yes Yes Mid-exposure values
Cohort Incidence
Japan
Prospective Collaborative
PRO100042 Iso 2007 Coh(?rt Cohort study for | Mortality | No Yes Yes Mid-exposure values
Evaluation of
Cancer Risk
. Cancer Prevention .
PRO99984 | Rodriguez | 2006 | TOSPECIVE | o v Il Nutrition | | No | Yes Yes Persoryears, migexposure
Cohort Incidence values
Cohort
PRO97367 | Allen 2004 Prospective Life Spam Study . Yes | Yes Yes Mid-exposure values
Cohort Incidence
Prospective Health Superseded by
PRO01122 | Michaud 2001 Cohtfrt Professionals Mortality | Yes | No No PRO100106

Follow-up study

(Richman, 2011)
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Netherlands

PRO01759 | Schuurman | 199% | Casecohort : Yes | Yes Yes Rescale continuous values
Cohort study Incidence
Le Prospective | USA Hawaii 1975 . .
PRO02788 Marchand 1994 Cohort 1980 Cohort study Incidence | Yes | Yes Yes Mid-exposure values
. Health Superseded by
PRO02875 Giovannucci| 1993 E:)ohsg)r(tactlve Professionals Incidence | Yes | No No PRO100106
Follow-up study (Richman, 2011)
. Lutheran .
PRO03129 | Hsing 199 Prospective Brotherhood Mortality | Yes | Yes Yes Mid-exposure values, person
Cohort years
Cohort Study
PRO03196 | Mills 1989 Prospective | Adventist Health . Yes | Yes Yes Mid-exposure values
Cohort Study Incidence
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Figure 44 Highest versus lowest forest plot of poultry consumption and prostate cancer

High vs low

Author Year subgroup RR (95% CI) WCRF_Code StudyDescription contrast
Daniel 2011 - 1.05 (1.00, 1.09) PRO100126 NIH-AARP Q5vs Q1
Richman 2011 —_—— 1.15 (0.74, 1.78) PRO100106 HPFS >= 3.5 servings/week vs < 1.5 servings/week
Allen 2008 Hil 1.12 (0.98, 1.27) PRO99955  EPIC 32 g/d vs 9g/d
Koutros 2008 —_— 1.04 (0.78, 1.39) PRO99998  AHSC 42 g/dvs 2.8 g/d
Iso 2007 —_—r— 1.33(0.81, 2.21) PRO100042 JACC 3-4 times/week vs never
Park 2007 . 1.01 (0.92,1.12) PRO99977 MEC 39.9 /1000 kcal/d vs 5.9 g/1000 kcal/d
Rohrmann 2007 e 1.14(0.77,1.70) PRO99970  CLUE Il >=5 times/week vs < 1 time/week
Rodriguez 2006 White . 1.00 (0.90, 1.10) PRO99984  CPS I >= 279 g/week vs 0- <91 g/week
Rodriguez 2006 Black — 0.70 (0.40, 1.30) PRO99984  CPS I >= 279 g/week vs 0- <91 g/week
Allen 2004 0.77 (0.19, 3.10) PRO97367 LSS Almost daily vs < 2 times/week
Le Marchand 1994 —_— 1.10 (0.70, 1.70) PRO02788  USA Hawaii 1975-1980139 g/week vs 45 g/week
Hsing 1990 — 0.90 (0.40, 1.80) PRO03129  LBS > 4 times/months vs < 0.5 times/month
Mills 1989 o e — 1.34 (0.82,2.19) PRO03196  AHS >= 1 time/week vs never
T T T T
.25 75 1 15 2
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Figure 45 Doseresponse metaanalysis of poultry intake and prostate cancer, pefl00

g/day

Author

Richman
Allen
Koutros
Iso

Park
Rohrmann
Rodriguez
Allen

Schuurman

Year

2011
2008
2008
2007
2007
2007
2006
2004
1999

Le Marchand 1994

Hsing
Mills

1990
1989

—
-
P—

Overall (I-squared = 0.0%, p = 0.459)

_?

-
fo—

—

e

Per 100 g per %

day RR (95% CIl) Weight WCRF_Code StudyDescription

1.04 (0.46, 2.34) 1.10
1.60 (0.95, 2.71) 2.65
1.24 (0.64, 2.41) 1.64
1.67 (0.73, 3.82) 1.05
1.00 (0.89, 1.12) 58.62
1.15 (0.76, 1.75) 4.12
0.93 (0.79, 1.09) 27.99
1.22 (0.47, 3.14) 0.81
1.00 (0.49, 1.93) 1.54
1.64 (0.27, 10.06)0.22
0.08 (0.00, 1.62) 0.08
3.43 (0.48, 24.59)0.19
1.01 (0.93, 1.10) 100.00

PRO100106
PRO99955
PR0O99998
PRO100042
PRO99977
PRO99970
PR0O99984
PRO97367
PRO01759
PRO02788
PRO03129
PRO03196

HPFS
EPIC
AHSC
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MEC
CLUE Il
CPS1I
LSS
NLCS
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Figure 46 Funnel plot of poultry intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 47 Doseresponse graph of poultry and prostate cancer
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Figure 48 Doseresponse metaanalysis of poultry intake and prostate cancer, per 100

g/day, stratified by prostate cancer type

Author Year

Tptal

Allen 2008 i
Koutros 2008 —-—
Park 2007

Rohrmann 2007

Rodriguez 2006

Allen 2004 —_—
Schuurman 1999 —.—
Mills 1989 e
Subtotal (I-squared = 0.0%, p = 0.495)

Mortality

Richman 2011

Iso 2007

Rodriguez 2006 —.--
Hsing 1990 —_—

Subtotal (I-squared = 48.3%, p = 0.122) <[>

Advanced/high grade

Koutros 2008 [ —
Park 2007 _-
Rohrmann 2007 =
Schuurman 1999 —t—

Le Marchand 1994 —_———
Subtotal (I-squared = 0.0%, p = 0.727) O

Per 100 g per
day RR (95% CI)

1.60 (0.95, 2.71)
1.24 (0.64, 2.41)
1.00 (0.89, 1.12)
1.15 (0.76, 1.75)
0.93 (0.79, 1.09)
1.22 (0.47, 3.14)
1.00 (0.49, 1.93)

3.43 (0.48, 24.59) 0.19

1.00 (0.92, 1.09)

1.04 (0.46, 2.34)
1.67 (0.73, 3.82)
0.52 (0.19, 1.42)
0.08 (0.00, 1.62)
0.87 (0.41, 1.84)

1.88 (0.45, 7.81)
1.11 (0.90, 1.37)
0.69 (0.27, 1.77)
1,51 (0.57, 4.06)

1.64 (0.27, 10.06) 1.19

1.12 (0.92, 1.36)

%
Weight WCRF_Code

2.72 PRO99955
1.68 PR0O99998
60.09 PRO99977
4.22 PRO99970
28.69 PR0O99984
0.83 PRO97367
1.58 PRO01759
PRO03196
100.00
33.68 PRO100106
33.09 PRO100042
27.66 PRO99984
5.57 PRO03129
100.00
1.94 PR0O99998
88.36 PR0O99977
4.43 PRO99970
4.08 PRO01759
PRO02788

100.00

StudyDescription

EPIC
AHSC
MEC
CLUE Il
CPSII
LSS
NLCS
AHS

HPFS

JACC

CPSII
LBS

AHSC

MEC

CLUE Il

NLCS

USA Hawaii 1975-1980
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2.5.2 Fish

Methods

Twenty onepublications from 19 cohorts were identified. Eight publicati¢gight cohorts)
were identified during the CUP. The CUP matalysis included 13 cohort studies; six of
which were identified during the CUP. The desesponse results are presented for an
increment of 25 g per day.

One study reported on fresh fish (Iso et al, 2007).

For the studies included in the dessponse metanalysis, 10 included total prostate cancer
(Torfaddtir, 2013;Allen, 2008; Chavarro, 2008Park, 200& Rohrmann2007; Allen, 2004;
Augustsson, 200&Bchuurman, 1999; Mills, 198%everson, 1999five studies reported in
advanced/high grade cases (Park, 26@hrmann2007;Augustsson, 200&Bchuurman,
1999; Le Marchand, 1994) ahdo studies reported in fatal cases (Iso, 2@83ing, 1990).

Advanced and high grade cancers were combined in an advanced/high grade subgroup for
stratified analyses.

Main results

The summary RR per 25 g/day wia60 (95% CI 0.971.03; F= 21.9%: Pheterogeneity= 0.22) for
all studies combined. After stratification by cancer subtype, the RR per 25 g/day for total
cancer was 1.00 (95% CI 0:4703; = 24.8%; pheterogeneiry= 0.20 N = 11) and 1.00 (95% ClI
0.93-1.07; F= 0%; Pheterogeneity 0.91 N = 5) for advancefthigh gradeprostate cancer.

Heterogeneity
Overall, there was evidence of low heterogene‘?t—y,ﬂl.Q%, Reterogeneit= 0.22. There was no
significant evidence of publication biaswihi s her 6884t est , p

Comparison with the Second Expert Report

In the2005 SLRthe metaanalysis on fish and prostate candkesummary RRor an increase
of one serving/week wals00 (95% Cl 0.981.05; F = 44.6%; Pheterogeneiy= 0.07 n=8) for all
prostate canceind0.97(95% CI 0.891.06; P=4.8%; Pheterogeneity= 0.35; N = 3)
advanced/fatal prostate cancers.

Published metaanalysis or pooled analysis

In ametaanalysis of 12 caseontrol studies and 12 cohort studies (Szymanski et al, 20&0)
summary RR fothe highest versuthelowest fish intakdevel was0.85 (95% CI 0.72.00;
5777 cases and 9805 contjdisr the case control studies ah@1 (95%Cl 0.901.14;1%= 0%;
Pheterogeneity 0.01; 445820 men and 13924 casis the cohort studie®No pooled analysis was
identified.
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Table 47 Studies on fish consumption identified in the CUP

Years
Author, year| Country Study name Cases ?c])cllow RR LCI | UCI | Contrast
up
04
Torfadottir, lceland AGES 347 7 vears 0.87 |0.66 | 1.13 portions/weekvs
2013 Reykjavik y 02
1.05 | 0.71 | 1.57 portions/week
Daniel NIH-AARP 9.1
' USA Diet and 23453 | °° 1.02 | 0.98 | 1.06 | Q5vs Q1
2011 years
Cancer
Alpha-
Tocopherol,
Wright, . BetaCarotene 21
2011 Finland Cancer 1929 years 0.90 | 0.79 | 1.02 | Q4vsQ1
Prevention
Study
European
Allen Prospective 8.7
: Europe Investigation | 2727 ' 1.05 | 091 |1.20 |43 g/dvs13g/d
200& . years
into Cancer
and Nutrition
Chavarro, Physi ci 19 O5 times/week
2008 USA Health Study 2161 years 1111095 ) 1.30 vs <1 time/week
Japan N P
Iso, Japan Collaborative | 169 | 22 |0.61 | 0.39 | 0.95 | OO Umesiweek
2007 years vs <3 time/week
Cohort study
Park, Multi-Ethnic
20074 USA Cohort Study 4404 | 8years| 1.04 | 0.93 | 1.15 | Q5vsQ1
> 5 times/ week
Rohrmann. | ysa CLUE I 199 | 129 1og6 (044 |167 |vs<=1
2007 years

time/week

Table 48 Overall evidence on fish consumption and prostate cancer

Summary of evidence

of these were used in the mataalysis. One study (Iso et al, 2007)
showed a inverseassociation between prostate camertality and
fish intake.No significant assciation was observed in the CUP me

analysis.

2005 SLR 13 studies were identified during tB805 SLR One study (Allen et al,

2004) showed a positive association between prostate cancer and fish
ContinuousUpdate Eight additional studies reported on fish and prostate cancer risk!
Project

Table 49 Summary of results of the dose response metmalysis of fish consumption and
prostate cancer

Prostate cancer
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2005 SLR CuP
Studies (n) 9 13
Cases (n) 4745 14028

Increment unit used

Servings/week

Per 25 g/day

Overall RR (95%Cl)

1.00 (0.951.05)

1.00 (0.97-1.03)

Heterogeneity (| p-value)

44.6%, p= 0.07

21.9%, p=0.22

Stratified analysis

Advancedhigh grade

Overall RR (95%Cl)

0.98(0.891.06), n=3

1.00 (0.931.07), =5

Heterogeneity €| p-value)

4.81%, p= 0.3

0%, p=0.91

Mortality

Overall RR (95%CI)

0.83 (0.710.96), n= 2

Heterogeneity (| p-value)

0%, p=0.47
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Table 50 Inclusion/exclusion table for metaanalysis of fish consumption and prostate cancer

CupP
WCRF Study Cancer | 2005 dose CUP HvL . .
Author Year ; Study name response Estimated values Exclusion reasons
code design outcome | SLR meta forest plot
analysis
PRO100160| Torfadottir | 2013 Z:)ohscf)r?cnve AGES-Reykjavik Incidence | No Yes Yes Mid-points, persotyears
PR0O100126| Daniel 2011 Prospective | NIH-AARP Diet Incidence | No No Yes No guantities
Cohort and Cancer
Prospective | AlphaTocopherol,
PRO100113| Wright 2011 | Cohort BetaCarotene | ijence | No | No Yes No quantities
Cancer Prevention
Study
European
Prospective Prospective
PRO99955 | Allen 200& Coh(?rt Investigation into | Incidence | No Yes Yes Personyears
Cancer and
Nutrition
PRO100024| Chavarro | 2008 | FProspective | Physi cian, G40 (No | Yes Yes Mid-points
Cohort Study
Japan Collaborative
PRO100042| Iso 2007 | Prospective | Cohortstudyfor | 1o iy | No | Yes Yes Mid-points
Cohort Evaluation of
Cancer Risk
PRO99977 | Park 2007a | Prospective | Multi-Ethnic Incidence | No Yes Yes Cases per category, person
Cohort Cohort Study years
PR0O99970 | Rohrmann 2007 E;ohsgr?cnve CLUE Il Incidence | No Yes Yes Mid-points
PRO97367 | Allen 2004 (F;;ohs(g)rfctwe Life Spam Study | Incidence | Yes | Yes Yes Mid-points
Nested No measure of
PRO10700 | Platz 20040 Case CLUE I Incidence | Yes | No No association
Control Superseded by
Rohrmann 2007
PRO10575 | Platz 2004 Nested Health . Incidence | Yes | No No No measure of
Case Professionals association
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Control Follow-up Study Augustsson
2003was included
instead
Prospective Health
PRO00545 | Augustsson| 2003 P Professionals Incidence | Yes | Yes Yes Mid-points

Cohort

Follow-up Study

Prospective | Sweden 1967 . No intake
PROO01191 | Terry 2001 Cohort 1997 Incidence | Yes | No No quantities
PRO01759 | Schuurman| 199% | Casecohort git;])/erlands Cohor Incidence | Yes | Yes Yes
PRO02242 | Veierod 1997 Prospective Norway 19771983 | Incidence | Yes | No No No measure of

Cohort association

Nested No intake
PROO02582 | Gronberg | 1996 | Case Sweden 1961970 | Incidence | Yes | No No o

guantities
Control
Le Prospective | USA Hawaii 1975 . . .
PRO02788 Marchand 1994 Cohort 1980 Cohort study Incidence | Yes | Yes Yes Mid-points
Prospective Lutheran
PRO03129 | Hsing 199 P Brotherhood Mortality | Yes | Yes Yes Mid-points, persotyears
Cohort
Cohort Study
PRO03196 | Mills 1989 Prospective | Adventist Health Incidence | Yes | Yes Yes Mid-points
Cohort Study
PRO03210 | Severson | 198% (F;gohsgrfctlve Hawaii 19651968 | Incidence | Yes | Yes Yes Mid-points
PRO03648 | Hirayama | 1979 | DOSPECtVe | 3, on 1966973 | Mortality | Yes | No No No measure of
Cohort association
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Figure 49 Highest versus lowest forest plot of fish consumption and prostate cancer

High vs low

Author Year Group RR (95% Cl) WCRF_Code StudyDescription contrast
Torfadottir 2013 Adolescents 0.87 (0.66, 1.13) PRO100160 AGES-Reykjavik >= 4 portions/week vs <= 2 portions/week
Torfadottir 2013 Midlife 1.05(0.71, 1.57) PRO100160 AGES-Reykjavik >= 4 portions/week vs <= 2 portions/week
Daniel 2011 1.02 (0.98, 1.06) PRO100126  NIH-AARP Q5vs Q1
Wright 2011 0.90 (0.79, 1.02) PRO100113 ATBC Q4vaQl
Allen 2008 1.05 (0.91, 1.20) PRO99955 EPIC 43 g/d vs 13 g/d
Chavarro 2008 1.11 (0.95,1.30) PRO100024 PHS >= 5 times/week vs <1 time/week
Iso 2007 —_— 0.61 (0.39, 0.95) PRO100042 JACC >= 5 times/week vs <3 time/week
Park 2007 1.04 (0.93, 1.15) PRO99977 MEC Q5va Q1
Rohrmann 2007 —_—— 0.86 (0.44, 1.67) PRO99970 CLUE Il > 5 times/ week vs <= 1 time/week
Allen 2004 f—l 1.77 (1.01, 3.11) PRO97367 LSS High vs low frequency
Augustsson 2003 0.93 (0.80, 1.08) PRO00545 HPFS > 3 times/week vs < 2 times/ month
Terry 2001 1.00 (0.70, 1.60) PRO01191 Sweden 1967- 1997 Large part vs never/seldom
Schuurman 1999 1.03 (0.80, 1.34) PRO01759 NLCS 20 gr/d vs 0 gr/d
Le Marchand 1994 — 1.20 (0.80, 1.80) PRO02788 USA Hawaii 1975-1980 259 gr/week vs 91 g/week
Hsing 1990 . 0.80 (0.50, 1.30) PRO03129 LBS > 4 times/months vs < 0.8 times/month
Mills 1989 L 1.47 (0.84, 2.60) PRO03196 AHS >= 1 time/week vs never
Severson 1989 —_— 1.22(0.74, 2.01) PRO03210 USA Hawaii 1965-1968 >= 5 times/week vs <1 time/week

I I I I I I

.25 5 75 1 15 2 3
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Figure 50 Doseresponse metaanalysis of fish intake and prostate cancer, per 25 g/day

Per 25 g per %

Author Year day RR (95% Cl)Weight WCRF_Code StudyDescription
Torfadottr 2013 0.98 (0.92, 1.05) 13.74 PRO100160 AGES-Reykjavik

Allen 2008 1.02 (0.93, 1.12) 8.62 PR0O99955 EPIC

Chavarro 2008 1.02 (0.98, 1.06) 24.54 PR0100024 PHS

Iso 2007 0.84 (0.72, 0.98) 3.45 PRO100042 JACC

Park 2007 1.01 (0.95,1.08) 15.40 PR099977 MEC

Rohrmann 2007 1.00 (0.86, 1.16) 3.82 PRO99970 CLUEII

Allen 2004 1.21 (0.99, 1.47) 2.24 PRO97367 LSS

Augustsson 2003 0.98 (0.93, 1.03) 16.95 PRO00545 HPFS

Schuurman 1999 1.06 (0.91, 1.22) 3.83 PRO01759 NLCS

Le Marchand1994 1.06 (0.82,1.38) 1.30 PRO02788 USA Hawaii 1975-1980
Hsing 1990 0.67 (0.38, 1.19) 0.28 PRO03129 LBS

Mills 1989 —f——s—— 1.51(0.89, 2.57) 0.32 PRO03196 AHS

Severson 1989 1.01 (0.90, 1.14) 5.51 PRO03210 USA Hawaii 1965-1968
Overall (I-squared = 21.9%, p = 0.222) 1.00 (0.97, 1.03) 100.00
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Figure 51 Funnel plot of fish intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 52 Doseresponse graph of fish and prostate cancer

Torfadottir 2013 Adolescents O — == ——— } —————— I
Torfadottir 2013 Midlife ° I I
Allen 2008 H~F--T

Chavarro

Iso

Park

Rohrmann

Allen

Augustsson

Schuurman

Le Marchand

Hsing

Mills

Severson

2008 e——*— -+ +

2007 o---__{_ I

2007 e—=F—=—+——3

S SR [

2003 e~ ~F———F—_7

1999 -{/}—{
1994 e~ —} ~I¢ ’I

1990

/ - {
1989 ¢
1989 o— T/{
—-

T
0 20 40 60 80 100

Fish (g/d)

157



Figure 53 Doseresponse metaanalysis of fish intake and prostate cancer, per 25dgay,
stratified by prostate cancer outcome

Author Year
Total

Torfadottir 2013
Allen 2008
Chavarro 2008
Park 2007
Rohrmann 2007
Allen 2004
Augustsson 2003
Schuurman 1999
Mills 1989
Severson 1989

Subtotal (I-squared = 0.0%, p = 0.531)

Mortality

Iso 2007

1

la—

)

Hsing 1990 L

Subtotal (I-squared = 0.0%, p = 0.466)<_>

Advanced/high grade

Park 2007

Rohrmann 2007

Augustsson 2003

Schuurman 1999

Le Marchand 1994

Subtotal (l-squared = 0.0%, p = 0.912)

Per 25 g per
day RR (95% CI)

0.98 (0.92, 1.05)
1.02 (0.93, 1.12)
1.02 (0.98, 1.06)
1.01 (0.95, 1.08)
1.00 (0.86, 1.16)
1.21 (0.99, 1.47)
0.98 (0.93, 1.03)
1.06 (0.91, 1.22)
1.51 (0.89, 2.57)
1.01 (0.90, 1.14)
1.01 (0.98, 1.03)

0.84 (0.72, 0.98)
0.67 (0.38, 1.19)
0.83 (0.71, 0.96)

1.00 (0.89, 1.12)
0.99 (0.75, 1.32)
0.97 (0.87, 1.09)
1.08 (0.87, 1.33)
1.06 (0.82, 1.38)
1.00 (0.93, 1.07)

%
Weight

12.55
6.60
37.69
15.00
2.54
1.43
17.60
2.55
0.20
3.85
100.00

92.96
7.04
100.00

36.89
6.30
38.50
11.01
7.30
100.00

WCRF_Code StudyDescription

PRO100160
PRO99955
PRO100024
PRO99977
PRO99970
PRO97367
PRO00545
PRO01759
PRO03196
PRO03210

PRO100042
PRO03129

PRO99977
PRO99970
PRO00545
PRO01759
PRO02788

AGES-Reykjavik

EPIC

PHS

MEC

CLUE Il

LSS

HPFS

NLCS

AHS

USA Hawaii 1965-1968

JACC
LBS

MEC

CLUE Il

HPFS

NLCS

USA Hawaii 1975-1980
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2.5.4E9gs

Methods

Fifteenpublications from 13 cohorts were identified. Three publications were identified during
the CUP. The CUP mefanalysis included 11 studies; three of these were identified during the

CUP.

The doseresponseesults are presented for an increment of 20 g per day. Servings and times
were rescaled to grams assuming a standard portion size of 55 grams for consistency with the

2005 SLR

Main results

The summary RR per 20 g/day was 1.04 (95% CI-Q.917; = 229%, [heterogeneity= 0.23

n=11) for all studies combined.
When the analysis was restricted to fatal prostate cancers, the RR per 20 g/day was 1.20 (95%
Cl11.001.43; F= 40.%%; Pheterogeneit= 0.17, N =4). The RR per 20 g/day after exclusion of

studies with moslity as outcome was 1.00 (95% CI 0-B07, 12 = 0%: Pheterogeneity™ 0.67,
n=7).Only one study reported on advanced prostate ca8cbu(rman et al, 19990he RR

of advanced prostate cancer for an increase of 20 g/day of egg intake in this study was 0.70

(95% C1 0.530.93).

Heterogeneity
Overall, there was evidence of moderate heterogen%mzz.g%, Peterogeneity0.23. There was

no significant evideo e

of publication=M®l0as

Comparison with the Second Expert Report
In the2005 SLRthe metaanalysis on eggs and prostate cancer showed a summary RR of 1.
(95% Cl 0.981.04; F = 0%, pheterogeneity=0.5%=8) for all prostae cancersnd0.97(95%

Cl1 0.861.09; P=67.0%; pheterogeneity=0%) n=2) advanced/aggressive prostate cancers.

Published metaanalysis or pooled analysis
A metaanalysis (Xie et al, 2012) reported summary RRs for the highest versus lowest egg
intake 0f1.09 (95% C10.84..31; 12=52.2%, Reterogeneity= 0.02) for 11 casecontrol studies

and0.97 (95% CI1 0.87..07; 1= 0%; Pheterogeneity= 0.44) for 6 cohort studiesNo pooled

analysis was identified.

Table 51 Studies on eggs consumption identified in the CUP

wi t h

Egger 0s

Years
Author, year| Country Study name Cases ?cjllow RR LClI | UCI | Contrast
up
Health 025
Richman, Professionals 14 serving/weekss.
2011 USA Follow-up 199 years 1.81 | 1.13 | 2.89 <05
study servings/week
European
Allen Prospective 8.7
: Europe Investigation | 2727 ' 0.96 | 0.84 | 1.10 | 32 g/dvs.9 g/d
200& . years
into Cancer
and Nutrition
Iso, Japan Japan 169 ~12 1.17 | 0.80 | 1.71 | >5 times/week
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2007

Collaborative years vs. <2
Cohort study times/week

Table 52 Overall evidence on eggs consumption and prostate cancer

Summary of evidence

2005 SLR

Twelvestudies were identified during tl2005 SLR None of these studies
reported a significant association.

Continuous Update
Project

Three additional studies reported on eggs and prostate cancer rig
Onestudyreported asignificantpositive associatiorNo significant
association was observed in the CUP nagtalysis.

Table 53 Summary of results of the dose response metmalysis of eggs consumption and

prostate cancer

Prostate cancer
2005 SLR CUP

Studies (n) 8 11
Cases (n) 1686 4781
Increment unit used Servings/week Per 20 g/day
Overall RR (95%CI) 1.01 (0.9-1.04) 1.04 (0.971.11)
Heterogeneity {| p-value) 0%, p=0.57 22.9%, p=0.23
Stratified analysis

Incidence
Overall RR (95%CI) 1.00 (0.941.07) n=7
Heterogeneity (lp-value) 0%, p= 067

Mortality
Overall RR (95%CI) 1.20 (1.061.43), n=4
Heterogeneity (| p-value) 40.4%, p= 0.17

No stratified analysis were conducted in the SLR
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Table 54 Inclusion/exclusion table for metaanalysis of eggs consumption and prostate cancer

CupP
WCRF Study Cancer 2005 dose CUP HvL . .
Author Year ; Study name response Estimated values Exclusion reasons
code design outcome | SLR meta forest plot
analysis
Prospective Health Personyears,Mid-exposure
PRO100106, Richman 2011 P Professionals Mortality | No Yes Yes Ay ' P
Cohort values
Follow-up study
European
Prospective Prospective
PRO99955 | Allen 200& Cohtfrt Investigation into | Incidence | No Yes Yes Personyears
Cancer and
Nutrition
Japan
Prospective Collaborative
PRO100042 Iso 2007 Cohcl)art Cohort study for | Mortality | No Yes Yes Mid-exposure values
Evaluation of
CancerRisk
PRO97367 | Allen 2004 Egohsgr?ctlve Life Spam Study | Incidence| Yes | Yes Yes Mid-exposure values
PROO01759 | Schuurman | 199% | Casecohort Netherlands . Yes | Yes Yes
Cohort study Incidence
. Prospective | Norway 1977
PRO02242 | Veierod 1997 Cohort 1983 Incidence Yes | No No No RR, no CI
Nested e
PRO02582 | Gronberg | 1996 | Case Sweden 1967 . Yes | No No No quantification
1970 Incidence of exposure
Control
No measure of
. Health association.
PR0O02629 Giovannucci| 1995 Egohsg)r?ctlve Professionals Incidence Yes | No No PRO100106
Follow-up study (Richman, 2011)
was used.
Le Prospective | USA Hawaii 1975 .
PRO02788 Marchand 1994 Cohort 1980 Cohort study| Incidence Yes | Yes Yes Mid-exposure values
PRO03129 | Hsing 1990 Prospective | Lutheran Mortality | Yes | Yes Yes Mid-exposure values, person
Cohort Brotherhood years

161




Cohort Study

Prospective | Lipid Research Hvs L: Only RR
PRO03216 | Thompson | 1989 | Cohort Clinics Prevalence Incidence Yes | Yes No Rescale continuous values for continuous
Study increment
PRO03196 | Mills 1989 Prospective | Adventist Health Incidence| Yes | Yes Yes Mid-exposure values
Cohort Study
Prospective . i
PRO03210 | Severson 198% Cohort Hawaii 19651968 Incidence Yes | Yes Yes Mid-exposure values
No RR, no ClI,
Prospective | USA California . superseded by
PRO03244 | Snowdon 1988 Cohort 1960-1980 Mortality | Yes | No No PRO03474
(Snowdon, 1984)
Prospective | USA California . .
PRO03474 | Snowdon 1984 Cohort 1960-1980 Mortality | Yes | Yes Yes Mid-exposure values
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Figure 54 Highest versus lowest forest plot of eggs consumption and prostate cancer

High vs low
Awuthor Year RR (95% CI) WCRF_Code  StudyDescription contrast
Richman 2011 —_— 1.81(1.13,2.89) PRO100106 HPFS >= 2.5 servings/week vs < 0.5 servings/week
Allen 2008 0.96 (0.84, 1.10) PRO99955  EPIC 32 g/d vs 9 g/d
Iso 2007 —_— 1.17 (0.80, 1.71) PRO100042  JACC > 5 times/week vs < 2 times/week
Allen 2004 —_—— 1.14(0.79, 1.65) PRO97367 LSS Almost daily vs < 2 times/week
Schuurman 1999 —a— 0.96 (0.75, 1.22) PRO01759 NLCS Q3vs Q1
Le Marchand 1994 —_— 1.10(0.70, 1.60) PRO02788 USA Hawaii 1975-1980 290 g/week vs 0 g/week
Hsing 1990 —_—— 0.90 (0.50, 1.50) PRO03129 LBSC 21.1-37.5 times/month vs < 4 times/ month
Mills 1989 — 0.76 (0.50, 1.15) PRO03196 AHSC >= 3 times/week vs < 1time/week
Severson 1989 . 1.57(0.97, 2.564) PRO03210 Hawaii 1965-1970 >= 5 times/week vs < 1 time/week
Snowdon 1984 - 1.60 (0.90, 2.80) PRO03474 USA California 1960-1980 >= 3 days/week vs < 1 day/week
T T T
.25 .75 15

163



Figure 55 Doseresponse metaanalysis of eggs intake and prostate cancer, per 20 g/day

Per 20g per %
Author Year day RR (95% Cl) Weight WCRF_Code StudyDescription
1
1
Richman 2011 T 1.62 (1.10,2.37) 2.95 PRO100106 HPFS
1
Allen 2008 - 0.97 (0.87,1.08) 20.61 PR0O99955 EPIC
1
Iso 2007 —r— 1.11 (0.90, 1.38) 8.37 PRO100042 JACC
1
)
Allen 2004 —T— 1.07 (0.90, 1.28) 11.08 PRO97367 LSS
)
Schuurman 1999 —ar- 0.95(0.81,1.11) 12.96 PRO01759 NLCS
1
Le Marchand 1994 —ta— 1.06 (0.91, 1.24) 13.05 PRO02788 USA Hawaii 1975-1980
1
1
Hsing 1990 —— 1.04 (0.85,1.27) 9.09 PRO03129 LBSC
1
Mills 1989 —_— 0.80 (0.56, 1.14) 3.45 PRO03196 AHSC
1
Severson 1989 ——— 1.08 (0.89, 1.32) 9.61 PRO03210 Hawaii 1965-1970
)
1
Thompson 1989 —— 1.00 (0.76, 1.27) 6.05 PRO03216 LRCPS
Snowdon 1984 I T 1.40 (0.95, 2.09) 2.78 PRO03474 USA California 1960-1980
Overall (I-squared = 22.9%, p = 0.225) <® 1.04 (0.97, 1.11) 100.00
1
1
1
1
1
T T T T
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Figure 56 Funnel plot of eggs intake and prostate cancer

Funnel plot with pseudo 95% confidence limits
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Figure 57 Doseresponse graph of eggs and prostate cancer
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Figure 58 Doseresponse metaanalysis of eggs intake and prostate cancer, per 20dgy,
stratified by prostate cancer outcome

Per 20 g per %
Author Year day RR (95% Cl) Weight WCRF_Code StudyDescription

Incidence
Allen 2008 0.97 (0.87,1.08) 34.84 PR0O99955 EPIC
Allen 2004 1.07 (0.90,1.28) 1291 PRO97367 LSS

Schuurman 1999 0.95(0.81,1.11) 16.07 PRO01759 NLCS

Le Marchand 1994 1.06 (0.91,1.24) 16.24 PRO02788 USA Hawaii 1975-1980

Mills 1989 0.80 (0.56,1.14) 322  PRO03196  AHSC
Severson 1989 1.08(0.89,1.32) 1067 PRO03210  Hawaii 1965-1970
Thompson 1989 100(0.76,1.27) 605  PRO03216  LRCPS
Subtotal (I-squared = 0.0%, p = 0.668) <> 1.00 (0.94,1.07) 100.00
Mortality
Richman 2011 + 162(1.10,2.37) 1607 PRO100106  HPFS
Iso 2007 111(0.90,1.38) 3348 PROL00042  JACC
Hsing 1990 1.04(0.85,1.27) 3511 PRO03129  LBSC
Snowdon 1984 +—H— 14095209 1533 PRO03474  USA California 1960-1980
Subtotal (I-squared = 40.4%, p = 0.170) <> 1.20 (1.00, 1.43)  100.00
T T T T
5 751 175 25
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2.7 Dairy foods

Methods

A total of 21 cohort studies $2ublications) have been published on total dairy products and
prostate cancer riskourteerstudies {5 publications) were identified in theUP. Servings

and times per day were reded b grams/day assuming an average portion siZerafg

(serving size reported in théS Department of Agriculture Food and Nutrient Database for
Dietary Studiess most studies wefeom USA). Doseresponse analyses were conducted per
40049 per dayincrease in dairy product intake.

Analyses were stratified by outcome type: aggressive or advanced cancers were grouped
together (indicated as advanced in the figures and tables), nonadvanced or localised cancers
were grouped and indicated as nonadvenoeraphs and figures and a third group included

the subgroups of fatal prostate cancers.

Of the studies included in the demssponse analysiffteen studies reported on total dairy
and total prostate cancer: Bern@2id02; Rodriguez2007; Tseng2006; Severj 2006; Kesse
et al 2006; Giovannucaet al 2006; Rohrmanet al 2007; Parlet al 200 (MEC);
Neuhouseet al 2007; Mitrouet al 2007; Ahnet al 2007; Kurahaslet al 200&; Parket al
2009; Songet al 2013.

Eight studies reported on total dairy products amtadvancegdnonaggressivelocalised
low-grade or Gleason score-2prostate cancer: Seveai al 2006; Rohrmanet al 2007;
Parket al 200 (MEC); ParkYet al 2007 (NIHAARP Diet and Health Styd; Neuhouser
et al 2007; Ahnet al 2007; Kurahashet al 2008; Songet al 2013.

Tenstudies reported on total dapyoducts and advanceaggressivehigh-stageor Gleason
score 810 prostate cancer: Rodriguetzal 2003; Severet al 2006; Gioannucciet al 2006;
Rohrmanret al 2007; Parlet al 200 (MEC); ParkY et al 2007 (NIHAARP Diet and
Health Study); Neuhouset al 2007; Ahret al 2007; Kurahashet al 200&; and Songet al
2013.

Five studies reported on total dairy products and fatal prostate canceretalntP90; Koh
et al 2007; Smiet al 2007; Parlet al 2007; and Songt al 2013.

Three studies were not included in the forest plots because of unspecific exposure which
included eggs (Allen et al, 2004), only a high vs. low comparison with outcome of mortality
(Rodriguez et al, 2002) and one study used household consumption, nolualdntake,

when assessing dairy intake (van Der Pols et al, 2007).

Main results

The summary RR per 400 g/d increase in total dairy intake wag3506 Cl 1.021.12;

12= 43.9%; Pheterogeneity= 0.06; N = 15). Although there was no statistical eviderof

publication bias witle g g ¢est (ps0.10), the funnel plot shows that small studies tended to
report stronger associati®than the average and that small studies showing inverse
associations are missing.

There was no evidence of nonlinearitysrfinearity= 0.20.
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The association remained statistically significant in influence analysesRR (95% CI)
ranged from 1.05 (1.02.09) when the NHANES study (Tseng et al, 2005) was excluded to
1.07 (1.021.12) when either the MCCS (Severi et al, @00r CPSII (Rodriguez et al, 2005)
were excluded.

When stratified by outcomgpe the summary RR was 9.(05% CI 1.@-1.18; 12=53.0%;
Pheterogeneity 0.04; N = 8) for nonadvanced cancers, 0.97 (95% C| Q. 95; 1= 0%,
Pheterogeneity= 0. 71; N = 10) for advanced cancers and 1.11 (95% Cl .53 12=20.1%;
Pheterogeneity 0.29; N = 5) for fatal cancers.

Heterogeneity

There wasnoderateneterogeneityn the overall analysjd®= 38.9%, [heterogeneity= 0.06. The
smaller studies, published loe¢ 2007, tended to show stronger positive associations than the
most recent and larger studies.

Conclusion from the Second Expert Report
In the2005 SLRthe evidence relating daifgods intakdo increasegrostate canceaisk was
considered limited suggestive.

Published metaanalyses
A metaanalysis of 11 cohort studies reported a summary RR of 1.11 (95% C1.193
Pheterogeneity= 0.33)for high vs. low intakgHuncharek et al, 2009).

A metaanalysis of 9 cohort studiesported a summary RR of 1.185(% CI11.07-1.30) for
high vs.low dairy product intake (Qin et al, 2007).
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Table 55 Studies on total dairy products identified in the CUP

Author/year | Country Study name | Cases | Years | RR | LCl | UCI | Contrast
of
follow-
up
Song, 2013 | USA Physi c|2806 28 1.12 [ 0.93| 1.35| >2.5vs.00.5
Health Study| years serv/d
Park, 2009 | USA NIH-AARP | 17189 |8years|1.06|1.01|1.12|1.4vs.0.2
Diet and serv/1000
Health Study kcal/d
Kurahashi, | Japan JPHC study | 329 7.5 1.63|1.14 | 2.32| 339.8vs.12.8
2008 ICIOhOFt | and years g/d
van der Pols,| England Boyd Orr 41 57 0.55|0.21|1.42| 471vs.89 g/d
2007 and Cohort years
Scotland
Smit, 2007 | Puerto Rico Puerto Rico | 167 41 1.75[0.76 | 4.05| O7vs.02
deaths | years serv/d
Rohrmann, | USA CLUE Il 199 13 1.08/0.78|1.54|>19vs.<0.9
2007 years serv/d
ParkY, 2007 | USA NIH- AARP | 10180 |6years|0.96|0.87|1.06| O3vs.<0.5
Diet and serv/d
Health Study
Park, 2006 | USA Multiethnic | 4404 8years| 1.03 | 0.92| 1.16 | 0332vs.< 49
Cohort g/d
Study
Neuhouser, | USA CARET 890 11 0.82]0.66 | 1.02 | ©02.2vs.<0.9
2007 years serv/d
Mitrou, 2007 | Finland Alpha- 1267 17 1.26|1.04 | 1.51| 1220.2vs.
Tocopherol, years 380.9 g/d
Beta
Carotene
Cancer
Prevention
Study
Ahn, 2007 | USA PLCO 1910 8.9 1.12 [ 0.97 | 1.30 | O2.75vs.
Cancer years ¢ 0.98 serv/d
Screening
Trial
Severi, 2006| Australia | The 674 10.9 0.99|0.78 | 1.26 | 56vs.10
Melbourne years timesiveek
collaborative
cohort study
Koh, 2006 | USA Harvard 815 10 1.11{0.85| 1.46 | ©03.25vs.0-
Alumni years <1l.2%servd

Health Study
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19621966
Kesse, 2006 | France SU.VLLMAX | 69 7.7 2.16|0.96| 4.85| >396vs.< 160
years g/d
Giovannucci,) USA Health 3544 16 1.07]0.95|1.20 | 3.72vs.0.50
2006 Professionalg years serv/d
Follow-up
Study

Table 56 Overall evidence on total dairy products and prostate cancer

Summary of evidence

Update Project

2005 SLR Eleven cohort studies reported on total dairy intake and prostate car
andthe summary of these wagreased risk.
Continuous Fifteen studies reported on total dairy and prostate cancer, and 3 of {

reported significant positive associations, while the remaitwedye
studies reported no significant associati@positiveassociation was
observed for total prostate cancers and the RR for advanced prostat
cancers was diorderlinesignificance.

Table 57 Summary of results of the doseesponse metaanalysis of total dairy products

and prostate cancer

Prostate cancer

2005 SLR CUP
Studies (n) 8 15
Cases (n) 7367 38107
RR (95% CI) 1.06 (1.011.11) 1.07(1.021.12)
Incrementunit used Per 1 serwng/day Per 400 g/d
Heterogeneity (| p-value) 52.6%, p=0.04 43.9%6, p=0.06

Non advancedcancers

Studies (n) - 8
Cases (n) 16749
RR (95% CI) 1.09 (1.001.18)
Increment unit used Per 400 g/d

Heterogeneity (| p-value)

53.0%, p=0.04

Advanced cancers

Studies (n) - 10

Cases (n) 4465

RR (95% CI) 0.97 (0.911.05)

Increment uniused Per 400 g/d

Heterogeneity (| p-value) 0.0%, p=0.71
Fatal cancers

Studies (n) - 5

Cases (n) 898

RR (95% CI) 1.11 (0.921.33)

Increment unit used Per 400 g/d

Heterogeneity (| p-value)

20.2%, p= 0.29
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