Red meat and processed meat

2.5 Cancer of the prostate

2.5.1 Cohort studies

See Table 2.5.1 (red meat) and Table 2.5.2
(processed meat, web only; available at: http://
monographs.iarc.fr/ENG/Monographs/vol114/
index.php)

The quality of the studies was evaluated based
on sample size, quality of reporting of the type
of meat, consideration of relevant confounders,
study design issues (e.g. population- vs hospi-
tal-based design, response rates), and exposure
assessment, including validation of dietary
questionnaires. The Working Group considered
total energy intake, BMI, and race as important
potential confounders. Cancer of the prostate
poses a special problem compared with other
sites because there is a broad range of clinical
behaviours, and the classification is not uniform
across studies (e.g. grade, stage, Gleason score,
or other definitions of clinical aggressiveness). In
addition, the widespread use of prostate-specific
antigen (PSA) testing, which may be associated
with dietary habits, further complicates the
interpretation of epidemiological findings.

More than 20 cohort studies have reported
on the intake of red meat or processed meat and
the incidence or mortality (when incident cases
were also considered) from prostate cancer,
spanning from 1984 to 2011. The Americas,
Asia, and Europe were represented, with studies
from Japan, Norway, the Netherlands, the United
Kingdom, and the USA.

The most informative cohorts were published
by Schuurman etal. (1999), Michaud et al. (2001),
Cross et al. (2005) (PLCO randomized trial),
Rodriguez et al. (2006), Park et al. (2007), Allen
et al. (2008), Koutros et al. (2008), Agalliu et al.
(2011), and Major et al. (2011), and several of
these studies were included in a pooled analysis
of 15 prospective cohort studies (Wu et al., 2016).

Studies with fewer than 100 exposed cases are
not described further in the text or tables (e.g.

Gann et al., 1994; Giovannucci et al., 1993; Loh
et al., 2010; Phillips & Snowdon, 1983; Richman
et al., 2011; Rohrmann et al., 2007; Sander et al.,
2011; Snowdon et al., 1984; Veiered et al., 1997;
Wau et al., 2006).

(a)  Pooling Project of Prospective Studies of
Diet and Cancer

The Pooling Project of Prospective Studies of
Diet and Cancer (DCPP) (Wu et al., 2016) pooled
datafrom 15 of the prospective cohorts conducted
globally (Ahn et al., 2008; Neuhouser et al., 2007;
Rohrmann et al., 2007; Rodriguez et al., 2006;
Larsson et al., 2009; Allen et al., 2008; Michaud
et al., 2001; Kurahashi et al., 2008; Muller et al.,
2009; Park et al., 2007; Schuurman et al., 1999;
Sinha et al., 2009; Kristal et al., 2010; Cross et al.,
2005). The individual studies included in the
DCPP are not described in detail in the text and
tables because the analysis was superseded by
Wu et al. (2016).

Among over 700 000 men, 52 683 incident
cases of prostate cancer, including 4924 advanced
cases, were identified. Methods of ascertainment
of meat intake and outcome measures were
harmonized across cohorts (all dietary instru-
ments were validated). Median intakes of red
meat ranged from 10.3 g/day in a Japanese cohort
to 109 g/day in a Melbourne cohort.

A modest positive association was found
between the highest category of red meat
consumption and prostate tumours identified
as advanced stage at diagnosis (RR, 1.19; 95%
CL 1.01-140; Py = 0.0% Pyoveny = 0-47).
For processed meat, the corresponding relative
risk was 117 (95% CI, 0.99-1.39; P, = 0.10;

heterogencity = 0-94). Positive associations between
red meat, and inverse associations between
poultry intake, and advanced cancers were
limited to North American studies.

rend
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(b)  Studies not included in the pooling project

Among a cohort of farmers in the Agri-
cultural Health Study in the USA involved
in pesticide application, Koutros et al. (2008)
reported on the 668 prostate cancer cases that
were identified, including 140 with advanced-
stage prostate cancer. The response rate was low
(about 50%). Slight increases in incident prostate
cancer risk were noticed with quintiles of red
meat intake, with no dose-response relationship
(P,ena = 0.76). Doneness was associated with risk.
For the second tertile of intake of well-done meat
(median, 40.6 g/day), the relative risk was 1.12
(95% CI, 0.92-1.37), and for the third tertile of
intake of well-done meat (median, 80.3 g/day), it
was 1.26 (95% CI, 1.02-1.54; P___, = 0.03). When
this was limited to advanced cases, the relative
risk for the second versus the first tertile (40.6 vs
18.0 g/day) was 1.63 (95% CI, 1.06-2.52), and for
the third tertile versus the first tertile (median,
80.3 g/day), it was 1.97 (95% CI, 1.26-3.08;
P, ...=0.004). [Red meat was not clearly defined;
doneness was for total meat.]

Major et al. (2011) conducted a study on
African Americans within the NIH-AARP
study. Levels of HAAs and polycyclic aromatic
hydrocarbons (PAHs) from meats were ascer-
tained by linking data to the NCI Computerized
Heterocyclic Amines Resource for Research in
Epidemiology of Disease (CHARRED) database.
Haem iron intake was estimated. No association
between incident prostate cancer and red meat
intake was found, except for red meat cooked
at high temperatures: the relative risk for the
second (median, 11.40 g per 1000 kcal) versus
the first tertile (3.49 g per 1000 kcal) was 1.18
(95% CI, 1.0-1.38), and for the third tertile
(median, 24.74 g per 1000 kcal), it was 1.22 (95%
CI, 1.03-1.44). The relative risk of the estim-
ated exposure to the mutagen DiMelQx for the
second tertile (median, 0.93 ng per 1000 kcal)
was 1.15 (95% CI, 0.93-1.42), and for the third
tertile, it was 1.3 (95% CI, 1.05-1.61; P, =0.02).

trend
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No associations were observed with intake of
other HA As. The results for processed meat were
inconclusive. [The Working Group noted that
red meat included all types of beef and pork.]

Agalliu et al. (2011) described a nested case—
cohort study in a Canadian cohort, with 702
cases and 1979 controls (subcohort), who were
alumni of the University of Alberta. Elevated
relative risks were reported for red meat, but
none reached statistical significance, except Q5
(median, 3.1 oz [~87.8 g/day]) vs Ql (median,
0.7 oz [~19.8 g/day]); the relative risk was 1.44
(95% CI, 1.06-1.95). There was no dose-response
relationship. [The Working Group noted that red
meat was not defined.]

2.5.2 Case—control studies

See Table 2.5.3 (red meat) and Table 2.5.4
(processed meat, web only; available at: http://
monographs.iarc.fr/ENG/Monographs/vol114/
index.php)

More than 20 case-control studies were
considered, six with a population-based design.
The Working Group considered first the popu-
lation-based studies that tended to be more
informative, given the uncertainty in the choice
of hospital controls, who were affected by
diseases that could have possibly had an impact
on dietary habits. Studies with fewer than 100
cases were excluded (see details below).

(a)  Population-based studies

Slattery et al. (1990) was not considered here
because meat intake was considered together
with estimated intake of saturated fats. Studies
by Nowell et al. (2004) and Ukoli et al. (2009)
were excluded because numbers were small, or
dietary assessment was limited.

Norrish et al. (1999) conducted a popula-
tion-based study in New Zealand that included
317 cases and 480 controls randomly selected
from electoral rolls. They used a 107-item FFQ.
An association was found with intake of browned
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beef steaks. The odds ratios were 1.36 (95% CI,
0.84-2.18) for medium/lightly browned and 1.68
(95% CI, 1.02-2.77) for well browned. Similar,
but not statistically significant, associations were
found in advanced cases. The researchers also
looked separately at other types of red meats,
including pork, lamb, and minced beefand,
processed meats including sausage, and bacon,
with null results.

Wright et al. (2011) conducted a popula-
tion-based study that included 1754 cases and
1645 controls identified by random digit dial-
ling. Response rates were high (78%) in cases and
lower (67%) in controls. Detailed clinical data
were obtained for the cases. Disease aggressive-
ness was based on a composite variable incorpo-
rating Gleason score stage and PSA, where more
aggressive cases were defined by a Gleason score
of > 7, non-localized stage, or PSA > 20 ng/mL at
the time of diagnosis. A positive association was
found with increasing servings per day (1 serving/
day) of red meat. The odds ratios were 1.21 (95%
CI, 0.97-1.51) for 0.59-1.09 servings/day and 1.43
(95% CI, 1.11-1.84) for > 1.09 servings/day. [The
definition of red meat was unclear.] Similar asso-
ciations were found among less and more aggres-
sive cancer cases.

Joshi et al. (2012) conducted a study in the
USA, with 717 localized and 1140 advanced
incident cases, in a multiethnic population.
Controls were selected with a “neighbourhood
walking algorithm” or randomly from a health
care financing organization. [The degree of
selection bias with this type of procedure was
uncertain, as selection was conditioned by local
characteristics, such as the social structure of the
neighbourhood and the nature of the financing
organization.] The response rate was not given.
Accurate dietary histories were collected with a
modified version of the Block FFQ. No associa-
tion with red meat intake was found, except when
hamburgers cooked at high temperatures were
considered, and only among advanced cases.
The odds ratios were 1.3 (95% CI, 1.0-1.6) for low

frequency (< 4.4 g/1000 kcal) versus never, 1.4
(95% CI, 1.0-1.8) for medium frequency (= 4.4 to
< 7.9 g/1000 kcal), and 1.7 (95% CI, 1.3-2.2) for
high frequency (= 7.9 g/1000 kcal). Associations
were particularly strong for pan-fried red meat;
subgroup analyses and multiple comparisons
were considered. Previously, John etal. (2011) had
reported on the San Francisco Bay Area portion
of this study (John et al., 2011). In that study,
advanced prostate cancer cases showed an asso-
ciation with increasing tertiles of total red meat
intake versus no intake. The odds ratios were 1.1
(95% CI, 0.68-1.79), 1.65 (95% CI, 1.02-2.65), and
1.53 (95% CI, 0.93-2.49; P, = 0.02). Similar
associations with advanced cases were found for
hamburgers, steaks, and processed meat. The
odds ratios for processed meat (increasing tertiles
versus no intake) were 1.25 (95% CI, 0.85-1.83),
1.15 (95% CI, 0.77-1.71), and 1.57 (95% CI,
1.04-2.36), again with no clear dose-response.
This study also examined cooking methods and
meat mutagens.

(b)  Hospital-based studies

The following hospital-based studies were
given less weight for different reasons: Bashir
et al. (2014), as no details given on the choice of
controls; Li et al. (2014), as no response rates and
limited exposure assessment; Mahmood et al.
(2012), as no details on exposure assessment
and no response rates; Punnen et al. (2011), as
no response rates, no adjustment for total energy
intake, and only cases with Gleason > 7 included;
Rodrigues et al. (2011), as no response rates and
no adjustment for energy intake; Roman et al.
(2014), as no response rates and source of controls
not identified; Rosato et al. (2014), as no response
rates and results not given for meat as such; Salem
etal. (2011), as diagnoses in controls not specified
and poor dietary history; Sonoda et al. (2004),
as no response rates and limited adjustment for
confounders; Subahir et al. (2009), as diseases
of controls not specified and no response rates;
Sung et al. (1999), as no response rates, unclear
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adjustment for confounders, and limited dietary
history; Walker et al. (2005), as no response rates
for controls and only dietary patterns examined;
and De Stefani et al. (1995), as the distinction
between red and white meat was unclear. These
studies are not further described in the text and
tables.

Deneo-Pellegrini et al. (1999) described a
study in Uruguay with cancer-free controls, with
small numbers. For red meat and for processed
meat, the slightly elevated odds ratios were not
statistically significant. An update of the same
study was published by the same authors with
similar results (Deneo-Pellegrini et al. (2012).

Aune etal. (2009) conducted a hospital-based
study on multiple cancers in Uruguay, with 345
histologically confirmed cases. A 64-item FFQ
validated was used. An association was found
with red meat. The odds ratio for the second (150
to < 250 g/day) versus the first (0 to < 150 g/day)
tertile was 1.56 (95% CI, 1.15-2.13), and the odds
ratio for the third (250-600 g/day) versus the first
tertile was 1.87 (95% CI, 1.08-3.21; P,__, = 0.001).
No association was found with processed meat.
[The Working Group noted that the results were
adjusted for energy intake, BMI, and numerous
other risk factors.]

Among those given less priority, Punnen
et al. (2011) is worth mentioning because of the
relatively large size of the study (466 cases). They
found an association with an increasing intake
of grilled beef. The odds ratios were 1.5 (95% CI,
1.03-2.19) for low intake versus none, 1.69 (95%
CI, 1.19-2.38) for medium intake versus none,
and 1.61 (95% CI, 1.13-2.28) (P,..., = 0.004) for
high intake versus none. The odds ratios with
increasing intake of grilled hamburgers versus
no intake were 1.41 (95% CI, 0.99-2.01), 1.58
(95% CI, 1.11-2.24), and 1.86, (95% CI, 1.28-2.71;
P,.., = 0.001).

Di Maso et al. (2013) published results based
on data from a large hospital-based study in
Italy (1294 cases, non-neoplastic controls). They
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reported slightly elevated odds ratios for red
meat, which were not statistically significant.

(c) Other studies

Amin et al. (2008), in Canada, recruited
1356 subjects with increased PSA undergoing a
prostate biopsy, comparing those with a cancer
diagnosis with the others. All men were asked
to respond to a self-administered, validated
FFQ (included only 12 food groups) before the
procedure; the procedure was a biopsy admin-
istered after a rising serum PSA level or a suspi-
cious digital rectal examination. Increased odds
ratios with intake of red meat (including ham
and sausages) were found, with an apparent
dose-response relationship across quintiles. The
odds ratio for Q4 (5 servings/week) versus QI (1
serving/week) was 2.31 (95% ClI, 1.32-2.46), and
for Q5 (data missing or unavailable) versus Ql, it
was 2.91 (95% CI, 1.56-4.87; P, = 0.027). [The
Working Group noted that there was apparently
a low response rate among controls. This study
was of interest because both cases and controls
had high PSA. That is, screening was not a source
of confounding, the FFQ was administered when
PSA was measured, and the identification of cases
occurred after, so recall bias could be reasonably
ruled out. Red meat included ham and sausages
and so corresponded to red meat and processed
meat combined.]




Red meat and processed meat

8°() :oN[BA J 159)-pUaI],

(6T 1-%80) ¥0'T 691 (0°¢9) €L
(62°T-£8°0) 90T 50T (0°81) L
00T 6€T (0) 1L

(Aep/3 uerpour)
B9 [8)0) TWNTPIW JO ATBI [IAI] SSAUUOJ

$00°0 :oN[eA J 159)-puai],

(80°€-9T°T) L6'T 7S (€08) €L
(€S T-90'1) €9°1 s (9'0%) Tl
00'T S¢ (0°81) T.L

(Kep/3

‘URIPAW) JRIU [B}0) SUOP-[[2M AIDA [IAS] SSAUUO(]
€0°0 :9NJRA J 189)-puai],

(FS'T-20'T) 9T'1 ¥IC (€08) €L
(LET-T6'0) TI'T (414 (9°0%) TL
001 L81 (0°81) I.L

(Aep/S ‘uerpaur)
JeSW [B}0) SUOP-[[oM AIDA PUE -[[oM ‘[9A3] SSAUIUO(]

9/°( ONJeA  1S9)-pual],

$9SED JUIPIOUT
191818010

(padueape
/aA1ss9133%)
191815014

$OSED JUIPIOUT
19383801 g

[pauyop A[reapd jou

SeM JeaUT pal] SPOYIaW SUIN00d
PUE 182U B)0) JO SSAUIUOP ‘0T

71 158 9Y) Ul 95esnes/uodeq pue
‘syyeays urey/sdoyd y1od uaxdIyd
‘$3[B2)S J29q ‘SIaZINquUILY JO Y BIUT
Jo Aouanbaiy ‘arreuuorisanb
:poYIouI JUAWSSISSE dInsodxy

(9% 1-%8°0) IT'T <6 (€'7T1) SO sisA[ere 10 oqepieAe

(05'1-06°0) 9T'T 601 (9'18) ¥O 080 €7 ‘EUI[OIED YIION pue
. . . . emo] woijy sioyedsridde apronsad Apnis 110100
(8%'1-06'0) ST'T K4 (6'09) €O Pa2uddI[ 1€ /S POPNPUT ApNig L661-€661
190ued dye3soxd jo £103s1Y (291-S1°1) 8T'1 €Vl (s'2%) 2O Irea] rernynoridy ¢(paoueape QUAUNTNIONY
Arurey ‘Suryouws ‘ooer 00T vl (TeD) 10 $9sBD JUIPIOUL 0F1) sosed 190ued 23e)soxd §99 vSn
9oUapISalI Jo de)s 9dy (Aep/3 uerpaw) jeaw pay :291e3s01d  ‘syeak-uosiad /10 £61 ‘USW 080 € (8007) ¢ 32 SOIINOY]
ugisop
syjeap Apn3s ‘porrad dn
(ID %S6) /s3sed  [3A9] 10 £10533ed Poylow JudwIssasse 9Insodxs  -MO[[0J/JUIWI[OIUD
P3[[0TIU0D $3)BLIBAOD) 9JBWITISd YSTY pasodxyg arnsodxyg ars uediQ ‘uondridsap ozis uonjendod  ‘UONBIO] VOUIINNY

ajejsoud 3y} jo J3dued pue Jeaw pal Jo uoipdwnsuod uo saIpn3s }o0Yyo) |'S°Z 3|qeL

303



IARC MONOGRAPHS - 114

70°0 :ONJeA g 1S9)-pual],

FF1-€01) TT'1 IS¢ (FLP0) €L
(8€°1-00'T) 8T'T ¢/ (0%'T1) TL
00T G9¢  (6¥'¢) LL

(1823 0001/3 ‘ayejut uerpaur)
sarnjeraduwa) Y31y 38 payo0d Jeall Pal Jo S[1II],

8¥°0 oNJeA { 1S9)-pual],

FT1-6£°0) 260 18T (¢6°09) SO

eIUT JIMNIJ ‘S319qeIp (€€0%)

Jo Azoisiy Arurey 1a0ued (FTT-€8°0) 10'T €1C PO
a1e3s01d jo 10381 e . .

Aqrurey smyess yipeay (9T°1-£8°0) SO'T 97z  (L1'67) €O

wondwnsuos [oyosye (6T°1-28°0) 66°0 §zT  (se61) TO

‘STN}e)S [RILIBW ‘UOFeINPd 00T ¥¥C  (C¥'8) 1O

Gunjows ‘TING 98y (189 000T/3 “OBIUT UBTPIU) JIW PII JO SAIIUINY)
01°0 :9N[eA J }S9}-pUSI],

(6£°7-08°0) 8€'T 9¢ [8'28] SO
(€0°T-£9°0) LT'T 43 [€29] ¥O
(€T°T-9L0) 0€'T L€ [T'8%] €O
(€7'7-58°0) ¥¥'1 0¥ [89¢] TO

00T 8T [8'61] TO

[£ep/S werpaw] ayejuT JRAUW PaI JO SAUINY)
$0°0 :9N[eA J 159)-pUdI],

y1od pue Joaq jo sad4) [Te papnpour

Jeaw pax; ‘owr ¢T snoradid uo

o3e3s01q O Way-¢1 ‘2areuuorisanb
:poyjour JuawIssasse arnsodxyg

(6¥6. ‘SUOISN]IXD 19)JB) U

UedLIDWY UBILY $0€6 Jurpnpur

ordoad 10¥ 955 1L £6-0¢ paSe

USWOM pUE UdW Apnig yijeoy Apnis 31070
pue 91 (dYVV-HIN) SU0siag 9661-5661
P21139Y JO UOIBID0SSY UBILIDWY — quawoIuyg
U3J[eoH JO S2INIIISUT [BUOTIBN WOI] vsn
a1e)so1g SUSW 6§64 JO 110102 aa13dadsorg TT02) & 30 JoleN
(padueape
JoAtssardde) ajeysorg pauyap

JOU SEM JEIW PAI {PIJEPI[eA pue

(S6'T-90'T) ¥¥'1 0ST (828] SO SW)1 pooj 991 ‘2areuuonsanb
(19'1-£8°0) 8T'T 871 [£79] 7O :poyjou Juawssasse arnsodxg
uow ®119

(08°1-86°0) €€°'1 1T [2°8¥] €O o0 b_wmwzqﬁwﬁwwo _waﬂw Apmis 110900
uoneonps Aanoe 001 801 [8°61] 1O Jo 110105 2A1302dsou1d {(31000qNS) epeue)
[eotsdyd TNg ‘ooe1 98y [£ep/3 “werpaw] aYRIUT 1AW PAT JO SI[IIUTNY) 31e1s01q S[OIIU0D /6] PUR $aSBD 70/ T10¢) T8 10 NI[[e3Y
ugisop
syjeap Apnjs ‘porrad dn
(ID %S6) /s9sed  [9A3] 10 A10331ed poylowi Judurssasse a1nsodxa  -MO[[0J/JUIW[OIUD
P3[[011U0D $3JBLIBAOD) JjeuInsa Ysny pasodxg arnsodxg ays uediQ ‘uonydridsap ‘9z1s uonje[ndod  ‘UOIIBIO] 9OUIIAJIY

(panunuod) L's'Z 3|qelL

304



Red meat and processed meat

1624 14 ¢pajrodarjou YN ‘yIuow ‘ow 2areuuonsanb £ouanbary pooy VI Xopurt ssew Apoq TING

asn
UTWEIATINUW ‘S3}2qeIp
Jo £10381Y “A31ATIOR
[eorsAyd “rooued oyejsoxd
Jo £103STY] ATTUUI®] ‘snje)s
Sunyows oxejur 310U
[©30) “O¥ejul [oy[0oTe
U319y ‘TINg ‘UorjeONpd
‘90®I ‘SNJB)S [RILIRIA

£0°0 oNJRA { 1S9)-puad],

(0F'1-10°T) 61T AN (001 %) SO
(ITT-16°0) SO'T IN (00T >0309) ¥O
(LTT1-96'0) TT'T AN (09 > 031 0%) €O
(9T'1-68°0) 20T AN (0% > 03 07) 2O

00T AN (0z>) 10

(Aep/3) oxejur JeSW pai Jo Sa[IUINY)
02’0 :oN[BA J 3S9}-puai],

(L7 T-€8°0) P91 66 (FL¥T) €L
(90°Z-%L0) €T1 ¢e  (0F11) 2L
00T ve  (67'¢) 1L

(Te2 0001/3 “oxe3ur uerpawr)
sarnjeradure) Y31y 38 pay00d JeaW PaI Jo S[1II],

G0'0 :aNJeA J 159)-pUdi],

(padueape
/oA1ssa133%) 91e3S01g

Sased
padueApe 19)e)solqd

a1reuuor)sanb
:poy3ow Juawssasse ainsodxyg Apnis 31070
(sased pasueApe F76F 600C—-9861

Surpnpour ‘sased 190ued ae)sord WNI}I0SUOD }I0Y0D
JUPIOUT €89 7G) SATpNIs 310Yyod  pajood [euorjeurajuy
GT JO WN[}IOSUOD ‘UIW 67 T8 (9107) TE 1 M

T ) B : (3u0d)

(66'0-1L70) ¥8°0 91e  (90'67) €11 Aprs 110400

(90'1-8£'0) 16'0 89¢ (9¢'sT) Tl 9661-5661

00T S0F  (€9'9) LL Guowrjoruy

(1823 0001/3 “@yeIUT UBIPIW) vsn

saInjerodura) MOJ Je Payo0d 18U PaI JO SN, aje1sord {TT02) TE 32 JolelN

ugisop

syjeap Apn3s ‘porrad dn

(ID %S6) /s3sed  [3AI] 10 £1083)ed poyjowi Judurssasse arnsodxa -MO[[0J/JUIWOIUI

P3[[01IUO0D SIJBLIBAO)) 9JeWII)ISI NS pasodxy aansodxy ays ueiQ ‘uonydrrosap ozis uonjendod  ‘UONILIO] VIUIINNY

(penunuod) |5z 3|qel

305



IARC MONOGRAPHS - 114

£70°0 :oNJeA J 1S9)-PUdI],

se1q

[[€231 9pN[OX3 pue O Y3 2IepIfeA
03 s309[qns g Suowe sarreuuor}sanb
pareadar ssdnoid pooy 1 yum O
PpaI2)sTuTWpe-J[as ‘aIreuuonsanb

(L8'7-95T) 16'C AN <O JpoyIaw JuaSsasse arnsodxy

S1SAd “‘woryoyuT qumém..c ﬁm..m iN 70 Je SUOISI[ JueuSI[BW-UOU EMMMWMM

panTwsuen) (€LT-7L0) L6 N €0 Y31y pey S[oIIu0d SUSW 97 :S[0IIU0D)

A[renxas qoyoore (69°1-68°0) SS'T AN (4¢} Asdorq 1e 1o0Ued YIIM 9S0Y) dToM 9007-£002
Gupjouws 410351y 00°T IN 10 sased Asdoiq aejsoxd juomiopun epeue)
A[rurey ‘uorjeonpa sa[unb tsadesnes OUM YSd Pasea1our [IIm s3oa(qns 8007)

Lyoruye 98y pUE ‘Wey Jeaw pay 21835014 9G¢T JO 310YO0D ‘UdW 9Q¢ :$ISLD) “TeJe urary
9T°( :oN[A J }$9)-pUIL],
U2)ed I9AU SA
(18'2-98°0) 951 YN PaUuMOIq [[9M IO JUOP [P
U2JBd JOAU SA
(T¥'T-8L0) 8€'T AN paumoiq APyS3Ij 10 WIPIN  sases paoueape
SSOUUOP YB3)S Joog :91e3501g Odd wan-£01
€00 STU[EA  185)-PUSTL ‘paId)sTUTUWIPE-J[3s ‘dITeUUOI}SoNb
Jpoylow Judwussasse arnsodxy
US)ES oAU SA a3e £q paypjew pue s[[ox
ANN.NINO.MV 89°'1 €Cl pauMOIq [[9M 10 SUOP [[PM [BI03103]3 WOIJ PJII[3s \ﬁEOﬁQNH 1661-9661
ayejur A310u0 1830} U2]ed AU SA 9IOM S[OIJUOD {O8F :S[OIJUO0D)  PUB[BIZ MIN
‘SAIVSN 2303 ‘snjeys  (81°C-870) 9€'T €91 paumoiq A[Y3I[ 10 WP sased paurIyuod A esrdooisiy 6661)
OIWOU02901008 93y SSOUUOP YB3)S Joog 91835014 ‘paseq-uornjerndod ¢/1¢ :s9s8D)  T[E 39 USLIION
qure] pue Jooq Sem Jeatu
PoI ST POOJ $9 dareuuor}sanb
Jpoylow Juswussasse arnsodxy
£1°0 :N[BA J }$9)-pUAL], RERIE)
(h'e-80) LT 9% O OU pue ‘SUOTITPUOD [ed13INS pIrur
SB[y e g /- A[urew 9a1p 0) pajeIUN SUOHIPUOD L66T-7661
A310ud TING A1035TY (€'€-6'0) LT o€ €0 yum sjuaryed [eydsoy <geg :sjonuon) Aen3nin
A[rurey ‘uorjeonpa (LT-60) ST 19 (e 94¢ ‘SI2DULD PIJRUTUIISSIP 6661 e
‘[eIni/ueqin 01 (43 10 €047/ ‘s120ued [eUOr3ar TUTI8a[Pd
Qouapisar 98y sarrenb Jeswr pay a1e)so1g £04GT ‘SIIOURD PIZI[BIO] G/ :$ISBD) BCELETgf
JudUI[OIUD
pa[[onuod (ID %S6) SY)eap/sased poyjouI Judurssasse dansodxo Uo1BI0]
S3JBLIBAOD) 3JBWITYSI YSTY pasodxg 93] 10 £10333e5 ansodxy ars uediQ ‘uonydraosap ‘az1s uonyendog ICRIIEREIEN |

ajejsoud 3y} jo J3dued pue Jeaw pal Jo uoidwnsuod uo saIPN]S [043U0d-3S) £°G°Z d|gel

306



Red meat and processed meat

79°0 oNJeA d 1S9)-puad],

(69°1-6¥°0) 160 9sT €L
(10°2-€9°0) TI'T LST L
(LTT-6£0) TL'0 9¢1 ILL
00'T 85 PoWIMSUOd 12U PaI ON
So[1}I0) ‘(Aep  S9sED PAZI[eI0]
12d Te2)0001/3) 3eawr pay 1913501g
70°0 :9N[eA J }S9}-puaI],
(67'T-€6'0) €5°1 1L1 €1 1iod pue 3239 jo
) ) . sod A3 [[e sem jeawr pax arreuuonsanb
(§9T-20'D) €9 061 oL POOJ WdI-§/ 2Ireuuorysanb
(6£°1-89°0) OT'T 8¢l LL poyIoW JusWISSIsse aansodxy
00°T (47 pawnsuod jeaur par oN Ayoruyle pue a3e 4q
So[1)19) ‘(kep  sased paoueApe  paydjeur-Louanbaiy cwonensurwpy
12d [82Y0001/8) yeowr poy 191815010 Sunueur
G00°0 :N[eA J }S9)-puai], S1eD Yi[esH SY3 JO SalIeIdyausq Jo
(€67-0T'T) 6.1 c61 ‘L $I9)SOI dY) WOIJ PIJOI[ds A[wopuer
so[qejadon . . . pue Surjrerp 3181p Wopuer YIrm
$INIJ Yy ‘Oxejur QL (4 ov €l 0st (At PaynIuapI S[OIIUO0D £/ 7S S[OIIUOD)
auope> TNg hrosry  (S6T-SL0) TTT ol LL S8-1¥ 0002-L661
A[rurey ‘snyejs 00°T (44 pauwInsuod jeat pal ON SIPOD YHHS SUBILISWY UBRILIJY VSN
STWOU0I0ID08 so[1119) ‘(Aep 1od  saseo paoueape  pue sIym Oruedsi-uou £ 0/-0F T102)
oer 98y 189 0001/3) s1o8inqurery 19181501 q pade ‘paseq-uonjeindod 9z :sose)) “Te 30 uyo]
Jooq pue quue[
Surpnpur 9eawr ysaij se paugop
SeM JBIW PaI {(JedW Pal I0j £ /() SeM
SJUSWSSISSE 0M] UIIM)Oq JUIOLJI0D
s}qey £1e321p 19y3o uo1je[a1102) AIqronpoxdal 103 paisa}
TN eur £S1ou O {Swajt poog §9 ‘arreuuorysanb
‘sa[qe3aSoa pue :poyjou Judwussasse ansodxy
S)INIJ ‘spooj £37ej 100°0 :90[eA  1593-pUAIL, sy1qey Axejarp ur sadueyd
pue sure1d jo ayejur . . . JU2591 ou pue ‘FunyuLIp Jo Suryows
oyoore unjowus (IT°€-80'D) 8T v (009-057) €1 0} PaJe[aI J0U $3seIsTp o1ysefdoau $007-9661
gomorazoqur  (E1T-ST'T) 96T 6.1 (05T >010S1) TL. -uou pey S[01U0d <7¢(T S[OTIU0)) Aen8nin
£WOOUT ‘UOJBINPS 00T gl (0ST>010) 1L 09PIAJUOIA uT sTejrdsoy 6002)
«a3e oouoprsay so[1319) ‘(Kep/3) yeow poy Jre1soIg Jo[eur INOJ UT PIJININAI G ¢ SaSL)) “Teje ouny
JUIW[OIUD
pa[[onuod (ID %S6) SYJeIP/Sased poyaur Judwssasse dansodxad uoryed’0|
S3JeLIBA0D) 9)ewITISd YSIY pasodxgy  [9A3] 10 £10833€5 2ansodxy ays ueSiQ ‘uondrmsap <ozis uonjeyndog ICRLIEREIEN |
(Panunuod) €'s°Z 3jqel

307



IARC MONOGRAPHS - 114

10°0 :oNJeA J }S9)-pPUaI],

(0Tz-01'T) S6°T AN 60T <
(96'T-90°T) €7'T AN 60'T-65°0 19oUEd
00T AN 860> aarssaidSe
(Aep/s3urAIas) Jeowr pay]  SIOW :9)BISOIJ
C0°0 *9NIPA d 3591-PUSIL [pauyep A[res[o jou jeawr
(T81-50°T) 8€'T AN 60T < Pa1] £93BP 90UIISYAI 3 210§3q IL G—¢
(V' 1-£8°0) TT'T AN 60'T-65°0 Iooups  SuLINp SYeIul A1BISIp [ensn uo O
00T AN 8G°0>  oarssar3S3e ssof paIdisturwpe-J[as fa1reutornsanb
(Aep/s3uratas) yeaws poy :91e3501g ‘poy1awW Judwssasse dnsodxy
10°0> :aN[BA § 159)-PUIT, aSe £q payporewr pue Suryrerp
FST-TT'D) €¥'T AN 60T < auoydapa) u1p utopues £q paynuapt
sfonyuod uonerndod ¢GH971 :sjo13U0D) 9661661
IYEIUI OLIO[BD (IS 1-£6°0) 121 AN 60°'1-65°0 sarnsiday vsn
[€303 ‘TINg ‘A103STY 00T AN 860> YIS 9Y) WOIJ PaYTIUIPT SISBI [}
Surusards ysqd 98y (Aep/s3uraas) yeaws pay ajeysord ‘Apnis paseq-uonjeindod FG/1 :$9s8) [ 10 JUSLIAL
100°0 :oN[BA J 359}-puUai],
(1£2-82°1) 981 0¢I auou sa Y3y
(FTT-1IT) 85T 9t1 UOU SA WNIPI susSeInu 03 s1nsodxa
(10T-66°0) T¥'T 901 QUOU SAMOT Jo uonewns? OIJOS @Ireuuornsonb
aejut 198 mqurey paf[iLo ;poylow Juswssasse arnsodxyg
ayejur 21UdD [EdIpaW pue
proe £138] ¢-U [2Ad] yoruyie 9de £q payojew-Louanbaiy
uoryeonpa ‘Jurnsa) $00°0 ON[LA J 159)-PUSIT, % > YSd [IM UOTIRUTUIEXD [BOIPIUT
VSd jo 10351y Jorad e . g Suro3iopun 14 0§ uey3 1op[o
TINg Suryours (BTT-€1D) 197 ocT SUOU SA 4SiH UIW 2TOM S[OIJUOD (G S[OIJUOD) $002-100¢
Kroysry Arurey  (BE'TT6T'D) 69T el SUOU SA WIPIIN (£ Z 31008 UOSBID) sIsed 2AIssaIZTe vsn
onuao [eorpaw  (61°C-€0°1) 0S°T g8 SUOU SA X BIUT MO'] A[uo ¢sased pauriguod A[[es130703s1Y {T1027)
Lyoruye 98y 9 BIUT J29q PI[[IID 2)eIS01J  JUIPIOUL ‘paseq-TeIdsoy (99F :sase))  [€Jo UouUng
JUSW[OIUD
pa[[onuod (ID %S6)  Syyeap/sased poy3aur Judussasse dansodxd “uoryed’0|
S3)eLIBAOD) J)ewn)sa YsTyY pasodxyg  12A3] 10 £1083)ed dansodxyg s ueSiQ cwondridsap <oz1s uoneyndog 2OudIJoY
(Panunuod) €'s°Z 3jqel

308



Red meat and processed meat

£99°0 oN[BA d 1S9}-pual],

F1-8°0) 01 X44 (€€ 3) SO
(ST-8°0) T'T LST (€€T>0¥¥13) FO
(ST-6'0)TT (514 F¥71>01683) €O
ANAIB.OV 60 00T Amw >019F% <) 70 Yeals pue ﬁmhow.uﬂﬂamﬂ AMMO&
0T 60¢ (97>003) 10 pue J23q Jo sad£) [T sem jeawr pax
so[munb ‘(Aep  saseo pasueape ©arreuuonsanb
12d 182 0001/3) 180w poy 1973501 J Jpoylow Juawssasse arnsodxy
100°0 > :9N[BA J }$9)-pUL], uonenstuIupy
@T-€1) LT €81 (62 <) uSiH ButoueuL] 2180 Y[EOH Y3 WOy
oo . L Pa3109[9s A[wopuer 1o wyjriode
aejur o[qe3adon ®T-0D ¥ = (62> 01y <) wnIpaw [em pooymoqu3rau yim
OYeIuT NI ©O1-01) €1 1€ (77 > 010 <) moT P2103]3s STOIITOD {96(T :SOTNUOD)
Sunjows qoyoore 01 105 (0) APP1e1/1949N $9113S1391 190URD 866T-L661
aejur Jej AI103STY (dep YSnoIy) paynuapr sases JuIpIout vSn
Arurey ‘saxejur /189 0001/3) 198Inquiey  $9SED PIadURAPE ‘paseq-uonyerndod oruyennu 100
srIofed ‘TINg 98y payooo a1njerodwo)-y3ry 29181501 {PIOUBAPE OF[] ‘POZI[EIO] LI/ :S9S€D) T8 39 150
qUIB] PUE J23q SeM Jedw
PaI {SWId)I POOJ §9 dIreuUosanb
:pOYIoU JUSWSSIsSE dInsodxy
souaprsar pue o3e Uo T:7 paydIeW
{(suonyrpuod [eordins rourur) sagueyd
Axejarp Juada1 ou pue SupjuULIp
syeawr ‘Sunyowrs 03 paje[21 JOU SUOTIIPUOD
0 sad £y 19130 “oeyUT L ‘s7o13u0d Te3rdsoy {769 :S[0I3U0D) $002-9661
! %mhﬁb mCMumE LT°0 :oN[PA d 1593-PURLL : .&mfbucwu @Bm:MEomm% Aengnin
A[rurey ‘uorjeonpa (T8'1-06°0) 8T'T [41! €L pUe 957/ ‘sI190Ued [euordar C00) e 1P
‘NG ‘Teana/ueqn  (18°1-06°0) 8T'1 611 L £05G T ‘SI2OURD PAZI[eIO[ Apnis TUTI8a[Pd
QouapIsa1 93y 00'T S6 1L ayelsorg paseq-Tendsoy ‘9z¢ :sase) EeENETql
JUIW[OIUD
pa[[onuod (ID %S6) SYJeIP/Sased poyaur Judwssasse dansodxad uoryed’0|
S3JeLIBA0D) 9)ewITISd YSIY pasodxgy  [9A3] 10 £10833€5 2ansodxy ays ueSiQ ‘uondrmsap <ozis uonjeyndog ICRLIEREIEN |

(penunuod) €'z 3|qel

309



IARC MONOGRAPHS - 114

GE€0°0 :oN[BA J 1$9)-pUAL],

(8'1-0T) €T L91 (8'6 2) YSIH
(91-6°0) T'T LET (8°6 > 03 0°G <) WNIPIN
(ST-01)TT L6T (05 > 01070 <) MOT
01 8¢S (0) 288\3\52
(Aep 1od [eoY]  sosed pasueApe
0001/3) yeaws pa1 paLyy-ued AN
€10°0 :9N[BA J 1S3)-puai],
ST1-TT)¥1 1€C (01T ?) yS1H
#1-8°0) T'T 191 (0°IT > 03 1°9 <) WNIPIN
F1-60)T1T gse (1'9 > 03 0 <) MOT
0T 76€ (0) A1oxe1/I9A0N
(Aep 1od [eoY  sosed paoueApe
0001/3) 891U PaI JUOP-T[9 M\ 191818014
970°0 :9N[BA J 1891-pUaI],
(61-0T) ¥'1 ST (691 ) ySIH
61-0T) ¥'1 74 (691 > 03 ¥'6 T) WNIPIAN
(S1-6'0) T'T LSY (#'6 > 010 <) MOT
0T €€l (0) A[oxeI1/I9A0N
(Aep
12d T80y 000T/S) JeoW pa1  SISED pAdUBAPE
padoo0o amjeradure)-y3ry 19181501
T80 :N[BA J 1$9)-pUai],
(91-8°0) T'T 891 (€°€T3) SO
#'1-£0) 01 54! (€€T>01 %% 2 ¥O
(ST-80) T'T 0¥l (¥1>01683) €O (Ju09)
(91-8°0) TT ol (68>019%2) O 8661-L661
01 4 (9% >03103) 10 vsn
so[yumnb ‘(Aep  sased pazifeso] (T102)
1od 182 0001/9) yeow pay 191831501 J T8 30 14SO]
JUSW[OIUD
paffonuod (ID %S6) Syjeap/sased poyjow JusuIssasse aansodxo ‘uornedo|
$3JeLIBAOD) Jjewnsa ysry pasodxy [9A3] 10 £1082385 2ansodxy ays ueSiQ ‘uondrisap <ozis uonjeyndod [CRLIERCIE): |

(PaNuURUOd) £'5°Z djqeL

310



Red meat and processed meat

1eaf £ «orreuuonsanb £ouanbaiy pooy aaneinuenb-twas ‘OIIOS sINsY puy pue ASojorwapidy
Qoue[[roAINg YIS ‘uadnue oymads-ajeisord ‘ysq 3nip A1ojewrurejur-rjue [eproia)suou ‘qrySN paiiodarjou YN ‘aareuuonsanb Louanbaiy pooy ‘O xopur ssewr £poq TING

(9omes

eudojoq yimm ao11/e3sed ouese ‘3-9)
2oNES 1AW SUTPN]OUT ‘2SIN0D ISIT 3}
JO JTey pue qeaw as10y 1od ‘Tean
J99q sem JeaW pal LdIreuuor}sanb
poylour Juawssasse arnsodxy

(81'1-L6°0) LO'T AN &ep/3 0g jo aseardU] 2Je1sold sased 0] paydjewr-Aouanbaiy
n oyejul 3Ny P10 19N[eA { 159)-PUALL, “0558q03} pue 31p [OY0d[e 0} 00T-1661
ayejur o[qeaSoa . . ) - parearun suonrpuod onsejdoau-uou PUBIOZIIMS
‘[oyoore ‘Gunjowus (6€'1-96°0) ST'T 114 09 >S4 06 < ¢s[013U00 [e31dS0Y 969 TT :S[0IIU0D) pue Aeig
INg ‘woneonps  (TF1-96°0) LI'T G8¢ 09 > $A 68-09 FEN ) €100
a8e onyua) (Kep/3) yeow pay areysoid juapIoul pazifedsoy He7] :Sose) 819 OSEIA [(]
JUIW[OIUD
pa[[onuod (ID %S6) SYJeIP/Sased poyaur Judwssasse dansodxad uoryed’0|
S3JeLIBA0D) 9)ewITISd YSIY pasodxgy  [9A3] 10 £10833€5 2ansodxy ays ueSiQ ‘uondrmsap <ozis uonjeyndog ICRLIEREIEN |

(PaNuURUOd) £'5°Z djqeL

31



IARC MONOGRAPHS - 114

References

Agalliu I, Kirsh VA, Kreiger N, Soskolne CL, Rohan
TE (2011). Oxidative balance score and risk of
prostate cancer: results from a case-cohort study.
Cancer  Epidemiol,  35(4):353-61.  doi:10.1016/].
canep.2010.11.002 PMID:21145797

Ahn J, Moslehi R, Weinstein S], Snyder K, Virtamo J,
Albanes D (2008). Family history of prostate cancer
and prostate cancer risk in the Alpha-Tocopherol, Beta-
Carotene Cancer Prevention (ATBC) Study. Int ] Cancer,
123(5):1154-9. d0i:10.1002/ijc.23591 PMID:18546266

Allen NE, Key TJ, Appleby PN, Travis RC, Roddam AW,
Tjonneland A et al. (2008). Animal foods, protein,
calcium and prostate cancer risk: the European
Prospective Investigation into Cancer and Nutrition.
Br ] Cancer, 98(9):1574-81. doi:10.1038/sj.bic.6604331
PMID:18382426

Amin M, Jeyaganth S, Fahmy N, Bégin LR, Aronson S,
Jacobson S et al. (2008). Dietary habits and prostate
cancer detection: a case-control study. Can Urol Assoc
J, 2(5):510-5. doi:10.5489/cuaj.918 PMID:18953447

Aune D, De Stefani E, Ronco A, Boffetta P, Deneo-
Pellegrini H, Acosta G et al. (2009). Meat consumption
and cancer risk: a case-control study in Uruguay. Asian
Pac J Cancer Prev, 10(3):429-36. PMID:19640186

Bashir MN, Ahmad MR, Malik A (2014). Risk factors of
prostate cancer: a case-control study in Faisalabad,
Pakistan. Asian Pac ] Cancer Prev, 15(23):10237-40.
doi:10.7314/APJCP.2014.15.23.10237 PMID:25556453

Cross AJ, Peters U, Kirsh VA, Andriole GL, Reding D,
Hayes RB et al. (2005). A prospective study of meat and
meat mutagens and prostate cancer risk. Cancer Res,
65(24):11779-84. doi:10.1158/0008-5472.CAN-05-2191
PMID:16357191

De Stefani E, Fierro L, Barrios E, Ronco A (1995). Tobacco,
alcohol, diet and risk of prostate cancer. Tumori,
81(5):315-20. PMID:8804446

Deneo-Pellegrini H, De Stefani E, Ronco A, Mendilaharsu
M (1999). Foods, nutrients and prostate cancer: a
case-control study in Uruguay. Br | Cancer, 80(3-
4):591-7. d0i:10.1038/sj.bjc.6690396 PMID:10408871

Deneo-Pellegrini H, Ronco AL, De Stefani E, Boffetta P,
Correa P, Mendilaharsu M et al. (2012). Food groups
and risk of prostate cancer: a case-control study
in Uruguay. Cancer Causes Control, 23(7):1031-8.
doi:10.1007/s10552-012-9968-z PMID:22544454

Di Maso M, Talamini R, Bosetti C, Montella M, Zucchetto
A, Libra M et al. (2013). Red meat and cancer risk in a
network of case-control studies focusing on cooking
practices. Ann Oncol, 24(12):3107-12. doi:10.1093/
annonc/mdt392 PMID:24121119

Gann PH, Hennekens CH, Sacks FM, Grodstein F,
Giovannucci EL, Stampfer MJ (1994). Prospective
study of plasma fatty acids and risk of prostate cancer. ]

312

Natl Cancer Inst, 86(4):281-6. doi:10.1093/inci/86.4.281
PMID:8158682

Giovannucci E, Rimm EB, Colditz GA, Stampfer M]J,
Ascherio A, Chute CG et al. (1993). A prospective
study of dietary fat and risk of prostate cancer. ] Natl
Cancer Inst, 85(19):1571-9. do0i:10.1093/inci/85.19.1571
PMID:8105097

John EM, Stern MC, Sinha R, Koo J (2011). Meat consump-
tion, cooking practices, meat mutagens, and risk of
prostate cancer. Nutr Cancer, 63(4):525-37. doi:10.108
0/01635581.2011.539311 PMID:21526454

Joshi AD, Corral R, Catsburg C, Lewinger JP, Koo ],
John EM et al. (2012). Red meat and poultry, cooking
practices, genetic susceptibility and risk of prostate
cancer: results from a multiethnic case-control study.
Carcinogenesis, 33(11):2108-18. doi:10.1093/carcin/
bgs242 PMID:22822096

Koutros S, Cross AJ, Sandler DP, Hoppin JA, Ma X,
Zheng T et al. (2008). Meat and meat mutagens and
risk of prostate cancer in the Agricultural Health
Study. Cancer Epidemiol Biomarkers Prev, 17(1):80-7.
doi:10.1158/1055-9965.EPI-07-0392 PMID:18199713

Kristal AR, Arnold KB, Neuhouser ML, Goodman P,
Platz EA, Albanes D et al. (2010). Diet, supplement
use, and prostate cancer risk: results from the prostate
cancer prevention trial. Am J Epidemiol, 172(5):566-77.
doi:10.1093/aje/kwq148 PMID:20693267

Kurahashi N, Inoue M, Iwasaki M, Sasazuki S, Tsugane
AS; Japan Public Health Center-Based Prospective
Study Group (2008). Dairy product, saturated fatty
acid, and calcium intake and prostate cancer in a
prospective cohort of Japanese men. Cancer Epidemiol
Biomarkers Prev, 17(4):930-7. d0i:10.1158/1055-9965.
EPI-07-2681 PMID:18398033

Larsson SC, Akesson A, Wolk A (2009). Dietary acryl-
amide intake and prostate cancer risk in a prospective
cohort of Swedish men. Cancer Epidemiol Biomarkers
Prev, 18(6):1939-41. doi:10.1158/1055-9965.EPI-09-
0280 PMID:19505926

Li ML, Lin J, Hou JG, Xu L, Cui XG, Xu XX et al. (2014).
Environmental and psycho-social factors related to
prostate cancer risk in the Chinese population: a
case-control study. Biomed Environ Sci, 27(9):707-17.
PMID:25256860

Loh YH, Mitrou PN, Bowman R, Wood A, Jeffery H,
Luben RN et al. (2010). MGMT Ilel43Val polymor-
phism, dietary factors and the risk of breast, colorectal
and prostate cancer in the European Prospective
Investigation into Cancer and Nutrition (EPIC)-
Norfolk study. DNA Repair (Amst), 9(4):421-8.
doi:10.1016/j.dnarep.2010.01.002 PMID:20096652

Mahmood S, Qasmi G, Ahmed A, Kokab F, Zahid MF,
Afridi MI et al. (2012). Lifestyle factors associated with
the risk of prostate cancer among Pakistani men. ] Ayub
Med Coll Abbottabad, 24(2):111-5. PMID:24397069



http://dx.doi.org/10.1016/j.canep.2010.11.002
http://dx.doi.org/10.1016/j.canep.2010.11.002
http://www.ncbi.nlm.nih.gov/pubmed/21145797
http://dx.doi.org/10.1002/ijc.23591
http://www.ncbi.nlm.nih.gov/pubmed/18546266
http://dx.doi.org/10.1038/sj.bjc.6604331
http://www.ncbi.nlm.nih.gov/pubmed/18382426
http://dx.doi.org/10.5489/cuaj.918
http://www.ncbi.nlm.nih.gov/pubmed/18953447
http://www.ncbi.nlm.nih.gov/pubmed/19640186
http://dx.doi.org/10.7314/APJCP.2014.15.23.10237
http://www.ncbi.nlm.nih.gov/pubmed/25556453
http://dx.doi.org/10.1158/0008-5472.CAN-05-2191
http://www.ncbi.nlm.nih.gov/pubmed/16357191
http://www.ncbi.nlm.nih.gov/pubmed/8804446
http://dx.doi.org/10.1038/sj.bjc.6690396
http://www.ncbi.nlm.nih.gov/pubmed/10408871
http://dx.doi.org/10.1007/s10552-012-9968-z
http://www.ncbi.nlm.nih.gov/pubmed/22544454
http://dx.doi.org/10.1093/annonc/mdt392
http://dx.doi.org/10.1093/annonc/mdt392
http://www.ncbi.nlm.nih.gov/pubmed/24121119
http://dx.doi.org/10.1093/jnci/86.4.281
http://www.ncbi.nlm.nih.gov/pubmed/8158682
http://dx.doi.org/10.1093/jnci/85.19.1571
http://www.ncbi.nlm.nih.gov/pubmed/8105097
http://dx.doi.org/10.1080/01635581.2011.539311
http://dx.doi.org/10.1080/01635581.2011.539311
http://www.ncbi.nlm.nih.gov/pubmed/21526454
http://dx.doi.org/10.1093/carcin/bgs242
http://dx.doi.org/10.1093/carcin/bgs242
http://www.ncbi.nlm.nih.gov/pubmed/22822096
http://dx.doi.org/10.1158/1055-9965.EPI-07-0392
http://www.ncbi.nlm.nih.gov/pubmed/18199713
http://dx.doi.org/10.1093/aje/kwq148
http://www.ncbi.nlm.nih.gov/pubmed/20693267
http://dx.doi.org/10.1158/1055-9965.EPI-07-2681
http://dx.doi.org/10.1158/1055-9965.EPI-07-2681
http://www.ncbi.nlm.nih.gov/pubmed/18398033
http://dx.doi.org/10.1158/1055-9965.EPI-09-0280
http://dx.doi.org/10.1158/1055-9965.EPI-09-0280
http://www.ncbi.nlm.nih.gov/pubmed/19505926
http://www.ncbi.nlm.nih.gov/pubmed/25256860
http://dx.doi.org/10.1016/j.dnarep.2010.01.002
http://www.ncbi.nlm.nih.gov/pubmed/20096652
http://www.ncbi.nlm.nih.gov/pubmed/24397069

Red meat and processed meat

Major JM, Cross AJ, Watters JL, Hollenbeck AR, Graubard
BI, Sinha R (2011). Patterns of meat intake and risk of
prostate cancer among African-Americans in a large
prospectivestudy. Cancer Causes Control,22(12):1691-8.
do0i:10.1007/s10552-011-9845-1 PMID:21971816

Michaud DS, Augustsson K, Rimm EB, Stampfer M],
Willet WC, Giovannucci E (2001). A prospective
study on intake of animal products and risk of pros-
tate cancer. Cancer Causes Control, 12(6):557-67.
doi:10.1023/A:1011256201044 PMID:11519764

Muller DC, Severi G, Baglietto L, Krishnan K, English
DR, Hopper JL et al. (2009). Dietary patterns and pros-
tate cancer risk. Cancer Epidemiol Biomarkers Prev,
18(11):3126-9. doi:10.1158/1055-9965.EPI-09-0780
PMID:19861522

Neuhouser ML, Barnett MJ, Kristal AR, Ambrosone
CB, King I, Thornquist M et al. (2007). (n-6) PUFA
increase and dairy foods decrease prostate cancer risk
in heavy smokers. | Nutr, 137(7):1821-7. doi:10.1093/

prostate cancer. Urol Oncol, 29(6):654-63. doi:10.1016/].
urolonc.2010.01.009 PMID:20884258

Rodriguez C, McCullough ML, Mondul AM, Jacobs EJ,
Chao A, Patel AV et al. (2006). Meat consumption
among Black and White men and risk of prostate cancer
in the Cancer Prevention Study II Nutrition Cohort.
Cancer Epidemiol Biomarkers Prev, 15(2):211-6.
do0i:10.1158/1055-9965.EPI-05-0614 PMID:16492907

Rohrmann S, Platz EA, Kavanaugh CJ, Thuita L, Hoffman
SC, Helzlsouer KJ (2007). Meat and dairy consumption
and subsequent risk of prostate cancer in a US cohort
study. Cancer Causes Control, 18(1):41-50. doi:10.1007/
s10552-006-0082-y PMID:17315319

Romdn MD, Niclis C, Tumas N, Diaz MP, Osella AR,
Munoz SE (2014). Tobacco smoking patterns and
differential food effects on prostate and breast
cancers among smokers and nonsmokers in Cérdoba,
Argentina. Eur ] Cancer Prev, 23(4):310-8. doi:10.1097/
CEJ.0000000000000044 PMID:24871563

in/137.7.1821 PMID:17585037

Norrish AE, Ferguson LR, Knize MG, Felton ]S, Sharpe
SJ, Jackson RT (1999). Heterocyclic amine content of
cooked meat and risk of prostate cancer. ] Natl Cancer
Inst,  91(23):2038-44.  doi:10.1093/inci/91.23.2038

Rosato V, Edefonti V, Bravi F, Bosetti C, Bertuccio P,
TalaminiRetal. (2014). Nutrient-based dietary patterns
and prostate cancer risk: a case-control study from
Italy. Cancer Causes Control, 25(4):525-32. doi:10.1007/
510552-014-0356-8 PMID:24515125

PMID:10580030

Nowell S, Ratnasinghe DL, Ambrosone CB, Williams S,
Teague-Ross T, Trimble L et al. (2004). Association
of SULT1A1 phenotype and genotype with prostate
cancer risk in African-Americans and Caucasians.
Cancer Epidemiol Biomarkers Prev, 13(2):270-6.
doi:10.1158/1055-9965.EP1-03-0047 PMID:14973106

Park SY, Murphy SP, Wilkens LR, Henderson BE, Kolonel
LN (2007). Fatand meat intake and prostate cancer risk:
the multiethnic cohort study. Int ] Cancer, 121(6):1339-
45. doi:10.1002/ijc.22805 PMID:17487838

Phillips RL, Snowdon DA (1983). Association of meat
and coffee use with cancers of the large bowel, breast,
and prostate among Seventh-Day Adventists: prelim-
inary results. Cancer Res, 43(5):Suppl: 2403s-8s.
PMID:6831464

Punnen S, Hardin ], Cheng I, Klein EA, Witte JS
(2011). Impact of meat consumption, preparation,
and mutagens on aggressive prostate cancer. PLoS
One, 6(11):e27711. doi:10.1371/journal.pone.0027711
PMID:22132129

Richman EL, Kenfield SA, Stampfer MJ, Giovannucci EL,
Chan JM (2011). Egg, red meat, and poultry intake and
risk of lethal prostate cancer in the prostate-specific
antigen-era: incidence and survival. Cancer Prev Res
(Phila), 4(12):2110-21. doi:10.1158/1940-6207.CAPR-
11-0354 PMID:21930800

Rodrigues IS, Kuasne H, Losi-Guembarovski R, Fuganti
PE, Gregério EP, Kishima MO et al. (2011). Evaluation
of the influence of polymorphic variants CYP1A1 2B,
CYP1B1 2, CYP3A4 1B, GSTMI 0, and GSTT1 0 in

Salem S, Salahi M, Mohseni M, Ahmadi H, Mehrsai A,
Jahani Y et al. (2011). Major dietary factors and pros-
tate cancer risk: a prospective multicenter case-control
study. Nutr Cancer, 63(1):21-7. PMID:21161822

Sander A, Linseisen J, Rohrmann S (2011). Intake of
heterocyclic aromatic amines and the risk of prostate
cancer in the EPIC-Heidelberg cohort. Cancer Causes
Control, 22(1):109-14. doi:10.1007/s10552-010-9680-9
PMID:21103922

Schuurman AG, van den Brandt PA, Dorant E, Goldbohm
RA (1999). Animal products, calcium and protein and
prostate cancer risk in The Netherlands Cohort Study.
Br J Cancer, 80(7):1107-13. d0i:10.1038/sj.bjc.6690472
PMID:10362125

Sinha R, Park Y, Graubard BI, Leitzmann MF, Hollenbeck
A, Schatzkin A et al. (2009). Meat and meat-related
compounds and risk of prostate cancer in a large
prospective cohort study in the United States. Am |
Epidemiol, 170(9):1165-77. doi:10.1093/aje/kwp280
PMID:19808637

Slattery ML, Schumacher MC, West DW, Robison LM,
French TK (1990). Food-consumption trends between
adolescent and adult years and subsequent risk of pros-
tate cancer. Am J Clin Nutr, 52(4):752-7. doi:10.1093/
ajen/52.4.752 PMID:2403069

Snowdon DA, Phillips RL, Choi W (1984). Diet, obesity,
and risk of fatal prostate cancer. Am ] Epidemiol,
120(2):244-50. doi:10.1093/oxfordjournals.aje.al 13886
PMID:6465122

Sonoda T, Nagata Y, Mori M, Miyanaga N, Takashima
N, Okumura K et al. (2004). A case-control study
of diet and prostate cancer in Japan: possible

313


http://dx.doi.org/10.1007/s10552-011-9845-1
http://www.ncbi.nlm.nih.gov/pubmed/21971816
http://dx.doi.org/10.1023/A:1011256201044
http://www.ncbi.nlm.nih.gov/pubmed/11519764
http://dx.doi.org/10.1158/1055-9965.EPI-09-0780
http://www.ncbi.nlm.nih.gov/pubmed/19861522
http://dx.doi.org/10.1093/jn/137.7.1821
http://dx.doi.org/10.1093/jn/137.7.1821
http://www.ncbi.nlm.nih.gov/pubmed/17585037
http://dx.doi.org/10.1093/jnci/91.23.2038
http://www.ncbi.nlm.nih.gov/pubmed/10580030
http://dx.doi.org/10.1158/1055-9965.EPI-03-0047
http://www.ncbi.nlm.nih.gov/pubmed/14973106
http://dx.doi.org/10.1002/ijc.22805
http://www.ncbi.nlm.nih.gov/pubmed/17487838
http://www.ncbi.nlm.nih.gov/pubmed/6831464
http://dx.doi.org/10.1371/journal.pone.0027711
http://www.ncbi.nlm.nih.gov/pubmed/22132129
http://dx.doi.org/10.1158/1940-6207.CAPR-11-0354
http://dx.doi.org/10.1158/1940-6207.CAPR-11-0354
http://www.ncbi.nlm.nih.gov/pubmed/21930800
http://dx.doi.org/10.1016/j.urolonc.2010.01.009
http://dx.doi.org/10.1016/j.urolonc.2010.01.009
http://www.ncbi.nlm.nih.gov/pubmed/20884258
http://dx.doi.org/10.1158/1055-9965.EPI-05-0614
http://www.ncbi.nlm.nih.gov/pubmed/16492907
http://dx.doi.org/10.1007/s10552-006-0082-y
http://dx.doi.org/10.1007/s10552-006-0082-y
http://www.ncbi.nlm.nih.gov/pubmed/17315319
http://dx.doi.org/10.1097/CEJ.0000000000000044
http://dx.doi.org/10.1097/CEJ.0000000000000044
http://www.ncbi.nlm.nih.gov/pubmed/24871563
http://dx.doi.org/10.1007/s10552-014-0356-8
http://dx.doi.org/10.1007/s10552-014-0356-8
http://www.ncbi.nlm.nih.gov/pubmed/24515125
http://www.ncbi.nlm.nih.gov/pubmed/21161822
http://dx.doi.org/10.1007/s10552-010-9680-9
http://www.ncbi.nlm.nih.gov/pubmed/21103922
http://dx.doi.org/10.1038/sj.bjc.6690472
http://www.ncbi.nlm.nih.gov/pubmed/10362125
http://dx.doi.org/10.1093/aje/kwp280
http://www.ncbi.nlm.nih.gov/pubmed/19808637
http://dx.doi.org/10.1093/ajcn/52.4.752
http://dx.doi.org/10.1093/ajcn/52.4.752
http://www.ncbi.nlm.nih.gov/pubmed/2403069
http://dx.doi.org/10.1093/oxfordjournals.aje.a113886
http://www.ncbi.nlm.nih.gov/pubmed/6465122

IARC MONOGRAPHS - 114

protective effect of traditional Japanese diet. Cancer Sci,
95(3):238-42. doi:10.1111/§.1349-7006.2004.tb02209.x
PMID:15016323

Subahir MN, Shah SA, Zainuddin ZM (2009). Risk factors
for prostate cancer in Universiti Kebangsaan Malaysia
Medical Centre: a case-control study. Asian Pac ]
Cancer Prev, 10(6):1015-20. PMID:20192575

Sung JF, Lin RS, Pu YS, Chen YC, Chang HC, Lai
MK (1999). Risk factors for prostate carcinoma in
Taiwan: a case-control study in a Chinese popula-
tion. Cancer, 86(3):484-91. doi:10.1002/(SICI)1097-
0142(19990801)86:3<484::AID-CNCR17>3.0.CO;2-P
PMID:10430257

Ukoli FA, Taher K, Egbagbe E, Lomotey M, Oguike T,
Akumabor P et al. (2009). Association of self-reported
consumption of cooked meat, fish, seafood and eggs
with prostate cancer risk among Nigerians. Infect Agent
Cancer, 4:Suppl 1: S6. doi:10.1186/1750-9378-4-51-56
PMID:19208211

Veierod MB, Laake P, Thelle DS (1997). Dietary fat intake
and risk of prostate cancer: a prospective study of
25,708 Norwegian men. Int ] Cancer, 73(5):634-8.
doi:10.1002/(SICI)1097-0215(19971127)73:5<634:: AID-
[]C4>3.0.CO;2-Y PMID:9398038

Walker M, Aronson KJ, King W, Wilson JW, Fan W,
Heaton JP et al. (2005). Dietary patterns and risk of
prostate cancer in Ontario, Canada. Int ] Cancer,
116(4):592-8. doi:10.1002/ijc.21112 PMID:15825170

Wright JL, Neuhouser ML, Lin DW, Kwon EM, Feng Z,
Ostrander EA et al. (2011). AMACR polymorphisms,
dietaryintake of red meatand dairy and prostate cancer
risk. Prostate, 71(5):498-506. doi:10.1002/pros.21267
PMID:20945498

Wu K, Hu FB, Willett WC, Giovannucci E (2006).
Dietary patterns and risk of prostate cancer in U.S.
men. Cancer Epidemiol Biomarkers Prev, 15(1):167-71.
doi:10.1158/1055-9965.EP1-05-0100 PMID:16434606

WuK, Spiegelman D, Hou T, Albanes D, Allen NE, Berndt
SI et al. (2016). Associations between unprocessed red
and processed meat, poultry, seafood and egg intake
and the risk of prostate cancer: A pooled analysis of 15
prospective cohort studies. Int ] Cancer, 138(10):2368-
82. doi:10.1002/ijc.29973 PMID:26685908

314


http://dx.doi.org/10.1111/j.1349-7006.2004.tb02209.x
http://www.ncbi.nlm.nih.gov/pubmed/15016323
http://www.ncbi.nlm.nih.gov/pubmed/20192575
http://www.ncbi.nlm.nih.gov/pubmed/10430257
http://dx.doi.org/10.1186/1750-9378-4-S1-S6
http://www.ncbi.nlm.nih.gov/pubmed/19208211
http://www.ncbi.nlm.nih.gov/pubmed/9398038
http://dx.doi.org/10.1002/ijc.21112
http://www.ncbi.nlm.nih.gov/pubmed/15825170
http://dx.doi.org/10.1002/pros.21267
http://www.ncbi.nlm.nih.gov/pubmed/20945498
http://dx.doi.org/10.1158/1055-9965.EPI-05-0100
http://www.ncbi.nlm.nih.gov/pubmed/16434606
http://dx.doi.org/10.1002/ijc.29973
http://www.ncbi.nlm.nih.gov/pubmed/26685908

	Reference 52
	Reference 51
	Reference 50
	Reference 49
	Reference 48
	Reference 47
	Reference 46
	Reference 45
	Reference 44
	Reference 43
	Reference 42
	Reference 41
	Reference 40
	Reference 39
	Reference 38
	Reference 37
	Reference 36
	Reference 35
	Reference 34
	Reference 33
	Reference 32
	Reference 31
	Reference 30
	Reference 29
	Reference 28
	Reference 27
	Reference 26
	Reference 25
	Reference 24
	Reference 23
	Reference 22
	Reference 21
	Reference 20
	Reference 19
	Reference 18
	Reference 17
	Reference 16
	Reference 15
	Reference 14
	Reference 13
	Reference 12
	Reference 11
	Reference 10
	Reference 9
	Reference 8
	Reference 7
	Reference 6
	Reference 5
	Reference 4
	Reference 2
	Reference 1
	Table 2.5.1
	Table 2.5.3

