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Dietary factors associated with bladder cancer

Chandrika Piyathilake

Department of Nutrition Sciences, University of Alabama at Birmingham (UAB), Birmingham, AL, USA

It is biologically plausible for dietary factors to influence bladder cancer risk considering that beneficial as well as harmful compo-
nents of a diet are excreted through the urinary tract and in direct contact with the epithelium of the bladder. However, studies
that investigated the association between dietary factors and bladder cancer (BC) risk have largely reported inconsistent results.
The macronutrient intake and risk of BC could have yield inconsistent results across studies because of lack of details on the type,
source and the quantities of different dietary fatty acids consumed. There is evidence to suggest that consumption of processed
meat may increase BC risk. Dietary carbohydrate intake does not appear to be directly associated with BC risk. Even though a large
number of studies have investigated the association between fruit/vegetable consumption/micronutrients in those and BC risk,
they have yielded inconsistent results. Gender-specific subgroup analysis, details of how fruits and vegetables are consumed (raw
vs. cooked), adequate control for smoking status/aggressiveness of the cancer and consideration of genetic make-up may clarify
these inconsistent results. There is no strong evidence to suggest that supplementation with any common micronutrient is ef-
fective in reducing BC risk. These limitations in published research however do not totally eclipse the observation that a diet rich
in fruits and vegetables and low in processed meat along with especially smoking cessation may convey some protective effects
against BC risk.
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INTRODUCTION

Cancers in the bladder is the most common malignancy
in the urinary tract and the age adjusted incidence rate is
approximately nine per 10,000 for men and 22 for women
globally [1,2] Bladder cancer (BC) is the ninth most common
cancer world-wide [2] and is the fifth most common cancer
in the United States and represents 45% of all new cancer
cases. In 2015, it is estimated that there will be 74,000 new
cases of BC (56,320 in men and 17,680 in women) and an
estimated 16,000 people will die of this disease (~11,510 men
and 4,490 in women) [3]

Age, gender, cigarette smoking, exposures to aromatic
amines, polycyclic aromatic hydrocarbons or arsenic, certain
medications (phenacetin, cyclophosphamide, chlornaphazine),
radiation and genetic factors are established risk factors
for developing BC while there is suggestive evidence for
several other factors, including diet [4] Since BC is one of
the most expensive diseases to treat because of the need
for extended courses of treatment coupled with frequent
follow-up examinations [5], examination of modifiable risk
factors associated with this disease will aid in implementing
preventive measures. Even though epidemiological evidence
is inconsistent or controversial, diet is believed to be one
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of the most important modifiable risk factors for cancer
prevention [6]. The purpose of this article is to critically
review the findings published thus far on the associations
between dietary factors and BC focusing on several aspects
of diet, including, specific dietary factors such as food
groups, intake and circulating concentrations of specific

micronutrients.

INTAKE OF MACRONUTRIENTS OR
MACRONUTRIENT CONTAINING FOOD
ITEMS AND RISK OF BLADDER CANCER

Several case-control studies have documented that diets
high in meat or fat is associated with higher risk of BC [7]
A limitation of these studies is that lack of detailed dietary
data to examine the intake of different types of dietary
fat or different sources of protein intake in relation to the
risk of BC. A study that addressed these limitations showed
that a 3% increase in the consumption of energy intake
from animal protein was associated with a 15% higher risk
of developing BC while a 2% increase in energy from plant
protein intake was associated with a 23% lower risk of
developing BC [8] This study also documented that dietary
intake of fat or carbohydrate was not associated with BC
risk. However, other studies have documented statistically
significant reduced odds of BC for high intakes of
a-linolenic acid and vegetable fat and borderline statistically
significant reduced odds for polyunsaturated fat and linoleic
acid, indicating the importance of investigating the type,
source and the quantities of different dietary fatty acids
consumed [9]. Brinkman et al. [10] reported a statistically
significant inverse association between olive oil intake and
BC consistent with a linear dose-response relationship.

Even though some case-control studies have reported
that a higher red meat intake was associated with BC risk
[11], a meta-analysis published in 2014 based on 1,558,848
participants documented that red meat intake was not
associated with BC, but suggested that high consumption
of processed meat was correlated with rising risk of BC,
especially in United States [12] Similar results were observed
in a study conducted in the New England region of the
United States [13] These studies indicate the importance of
separating red meat and processed meat in evaluating BC
risk in relation to meat consumption. Dietary carbohydrate
intake does not appear to be associated with BC risk [9],
but only limited data is available on this aspect. Two meta-
analysis studies published in 2013, however, reported a
positive association between diabetes mellitus and risk
of BC, indirectly suggesting that control of carbohydrate

Investig Clin Urol 2016;57 Suppl 1:514-25.

Dietary factors associated with bladder cancer

intake may lower the BC risk [14,15] The studies associating
macronutrients or macronutrient containing foods and risk
of BC have been summarized in Table 1.

CONSUMPTION OF FRUITS AND VEG-
ETABLES OR MICRONUTRIENTS IN
THOSE AND RISK OF BLADDER CANCER

Even though a large number of studies have investigated
the association between fruit and vegetable consumption
and BC risk, they have yielded inconsistent results, espe-
cially with regard to the types of fruits and vegetables
consumed. A male prospective cohort study documented that
high cruciferous vegetable consumption may reduce BC risk,
but other vegetables and fruits may not confer appreciable
benefits against this disease [16]. A cohort of atomic-bomb
survivors in Japan reported that consumption of green-
yellow vegetables and fruits were protective against the
development of BC [17] A prospective cohort study of male
smokers reported that consumption of fruits and vegetables,
groups of fruits or vegetables (berries and cruciferous
vegetables), specific fruits and vegetables or intakes of alpha-
carotene, beta-carotene, lycopene, lutein/zeaxanthin, beta-
cryptoxanthin, vitamins A, E, and C, and folate were not
related to the risk of BC [18] In contrast, a population-based
case-control study conducted in non-Asians of Los Angeles,
California showed a strong inverse associations between
smoking-related BC risk and intake of dark-green vegetables,
yellow-orange vegetables, citrus fruits/juices, tomato pro-
ducts, total carotenoids and vitamin C [19] A similar inverse
association between fruits and vegetables and risk of BC
was observed in a meta-analysis [7] However, a prospective
population-based cohort study of Swedish women and men
reported no statistically significant association between
intakes of total fruits and vegetables, total fruits, total
vegetables, citrus fruits, cruciferous vegetables, or green
leafy vegetables and BC risk and these associations did not
differ by sex or by smoking status [20] A population-based
case-control study performed in the Belgian province of
Limburg showed that total fruit consumption, but not total
vegetable intake reduces the effect of smoking on BC risk
[21] The European Prospective Investigation into Cancer and
Nutrition (EPIC) study did not support an effect of fruit and
vegetable consumption, combined or separately, on BC [22]
The EPIC study also documented that a variety in vegetable
and fruit consumption also was not significantly associated
with BC risk further providing evidence for the absence
of any strong association between fruit and vegetable
consumption and aggressive or nonaggressive BC risk [23.24]
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The latest publication from the EPIC study confirmed these
observations [25]. A prospective analysis of older adults
participating in the US Multiethnic Cohort Study reported
that in women, total fruits and vegetables, total vegetables,
yellow-orange vegetables, total fruits and citrus fruits were
inversely associated with the risk of invasive BC. In addition,
this study also reported that women with the highest
intakes of vitamins A, C, and E; the carotenoids o-carotene,
B-carotene, and B-cryptoxanthin; and folate had a lower risk
of BC and for men, no associations for fruits, vegetables, or
nutrients were found overall, although inverse associations
were observed for vegetable intake among current smokers,
and in ethnic-specific analyses, for fruit and vegetable
intake among Latinos specifically. These findings suggest
that higher consumption of fruits and vegetables may lower
the risk of invasive BC among women and highlight the
need for gender-specific subgroup analyses in future studies
[27]

A hospital-based case-control study reported that
consumption of raw, but not cooked cruciferous vegetables
was inversely associated with bladder cancer risk [28].
A strong and significant inverse association was also
observed between BC mortality and broccoli intake, in
particular raw broccoli intake [29] These studies suggest
that cooking may alter the beneficial effects of protective
nutrients and this may explain inconsistent results among
different studies. In a population-based case-control study
of bladder cancer in Maine, New Hampshire, and Vermont
no association between fruits and vegetable consumption
and risk of bladder cancer was observed [13]. Another US
case-control study reported significant inverse associations
between intakes of total vegetables, cruciferous vegetables,
orange vegetables, dark green vegetables but not intakes
of total fruits or citrus fruits and BC risk. Interestingly,
this study also showed that the protective effect of
vegetable consumption, especially cruciferous vegetables
may be modified by genetic variants of GSTMI and NATZ,
suggesting that genetic makeup of individuals may also
contribute to inconsistent results reported by different
studies [27]

A doseresponse meta-analysis of observational studies
supported the hypothesis that intakes of fruit and vegetables
may reduce the risk of BC [29] An updated meta-analysis of
observational studies published in 2015 also suggested that
intake of vegetables and fruits may significantly reduce
the risk of BC [30] A systematic review and meta-analysis
published in 2015 as part of the World Cancer Research/
American Institute for Cancer Research Continuous Update
Project, however, documented that current evidence from
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cohort studies is not consistent with a role for fruits and
vegetables in preventing BC [31]. A preferred reporting
items for systematic reviews and meta-analyses (PRISMA
Compliant) study that included relevant prospective studies
up to 2014 also documented that there is little evidence to
support a beneficial effect for total fruits, vegetables or
both together and citrus intake against BC [32] The studies
associating fruits and vegetables or micronutrients and risk
of BC have been summarized in Table 2.

CIRCULATING CONCENTRATIONS OF
MICRONUTRIENTS AND RISK OF BLAD-
DER CANCER

Studies have suggested a protective role of serum
concentrations of selenium on BC risk, but not serum
concentrations of retinol or beta-carotene [33]. However, a
meta-analysis of epidemiological studies published in 2014
reported that higher serum or plasma concentrations of
vitamin A, total carotenoids, a-carotene, B-carotene, lutein
and zeaxanthin were associated with lower risk of BC [34]
A case-control study conducted by Liang et al. [35] suggested
potential protective effect of plasma concentrations of alpha-
tocopherol and retinol on BC risk. A large prospective study
conducted among Japanese-American men documented that
cigarette smoking, which is a strong risk factor for BC, may
explain the apparent protective effect of individual and
total carotenoids against this disease [36] Other studies that
investigated joint effect of plasma carotenoids and tobacco
smoking suggested that BC may be a preventable disease
through nutritional intervention, especially in smokers [37]

Some studies have reported that vitamin D status,
as measured by serum 25-hydroxyvitamin D (25(0OH)
D) concentration, when it is low in male smokers had a
nearly two-fold increased risk of BC compared to men with
higher levels [38]. In contrast to this earlier report, the
Prostate, Lung, Colorectal, and Ovarian Cancer Screening
Study observed no association between serum vitamin D
status and risk of BC. It is possible that these differences
between the 2 studies could be due to the inclusion of
women and nonsmokers in the latter study population
or due to the differences in the distribution of vitamin
D concentrations between the two study populations [39].
The Alpha-Tocopherol, Beta-Carotene Cancer Prevention
Study provided additional support for an etiologic role
for vitamin D in BC and suggested that free, rather
than total, circulating vitamin D may be a more relevant
exposure when examining BC risk in relation to vitamin
D [40]. Other studies reported that individuals with low

www.icurology.org  S17



ICUROLOGY

USW Ul PIAISSCO I9M ) JO S pue yejul
9]qe1963A pue JINJ) USIMID] SUOIIRIDOSSE ON D9
JOYSI J9MO] B pey 91e|0} pue ‘ujyiuexoldAid-g pue
‘9U3104eD-¢ ‘9US104LI-D SPIOUSI0JED BY} ! pue )
‘Y SUIWERLIA JO S9)IUI 1S3YDIY SY3 YHIM USWOA “Dg
SAISBAUL JO YSI Y1 Y1IM Pa1eID0SSe A[9SI9AUl 219M

http://dx.doi.org/10.4111/icu.2016.57.51.514

logy.org

www.icuro

SHNJ} snIWd pue sajgelaban abuelo-mojak ‘sajqers S9sed |85
-ban |10 ‘s3|qe19baA pue S3INJy [B10) ‘USWOM U] 000Z-1661 Apnis 110Yy0d dIUYIINN ‘syuedidinied 688's8lL £10¢ $39|qe1aban pue suni [9Z] '|e 19 4ed
D9 Joysu pue S9Sed GLO'L
9)e1ul 3|r13HAA pue 1INJ) USMIIQ UOIIRIDOSSE ON 00027661 Apnis Did3 ‘syuedidiyied 000'0Ly~ 10T s9|qeisban pue suni4  [67] e 19 Aingpe.g
Dg aAIssaibbeuou s95e)
Y1M Jou Dg dAIssaibbe Jayisu yum pajedosse dAIssaIbbeuou g€y pue
10U SeMm s3|qe1RbaA pue synJy Jo uondwnsuod [elo] 0002-1661 Apnis D1d3 dNISSIBBY | 74'959'891 7102 s9|qe1abaA pue sun. 7] “|e 19 soy
14 40 s pue uondwnsuod 3|qeyaban S9Sed /8
pUE 1INJJ USIMISQ PIAISSCO SeM UOIIRIDOSSE YeIAN 0002-1661 Apnis D1d3 ‘syuedpdiyied 681°7Sy 1102 sa|qeaban pue syni{  [€7] e 19 Jauydng
Jg Y3M pa1edosse Jou a1am Kj9yesedas S9seI 610’1
1o pauiquiod uondwnsuod 3|qeaban pue 3.4 00021661 Apnis D143 ‘syuedpinied ££5°8/ 6002 sa|qeaban pue syniy  [gg] e 19 Jauydng
%6€
AQg¥jsu Dg uo bupjows Jo 139)J9 9yl padnpal jelul Apnis [013u0d
9]qe1aban |101 10U Ing ‘uondwnsuod 1INJy |e10] $007-6661 -3sed paseq-uoine|ndod S|0JIUOD G8E pUR $35BD) 00T 5002 s9|qe1aban pue suni4 [1Z] |e 10 u3| 9y
Jg pue sajqe1aban |e101 10
‘S3InJ} |L10} “s39|qRIDHAA pue S1iNnJj [B101 JO S eIUl Apnis 110yod paseq sased
U99M13q uoleosse yuedlyubis Ajjednsiels oN 0661—/861 uone|ndod -aA1dadso.d 68 ‘syueddinied 700'c8 800C so|qeieban pue suni{  [0Z] ‘|e 19 uossie]
D UIWERYIA pUe Splou}0Jed |10} ‘s1onpoid
0)eWo} ‘s32INf/s1NnJy sniiid ‘sajqeiaban sbueio
-Mo[|2£ ‘s3]qe1aban uaalb-yiep Jo jelul pue ysu Apnis [013u0d $]0J3U0D SjusLIINUODIW
Dg pale|aI-bupjows Uaam1ag SUOIIRIDOSSE SI9AU| 9661—-/861 -9sed paseq uonejndod 76S'L pue sase) 765°L 002 pue sa|ge1aban ‘suni{  [61] '|e 19 oejRIse)
Jgjoxsueyy
0] paje[aJ 10U 3I3M 31e|0) pue ‘) pue ‘J ‘Y sulweliA
‘uiyauexoidAid-e19q ‘ulyruexesz/uiain| ‘ousdodA|
‘3Ud301e1-R13( ‘Budl0led-eydie Jo saxelul Kiedlg S95BD Y€
Dg 40 SU Y1 Y3IM pajeldos (Apn3s Hg1v) ‘uonew.ojul 9)dwod SJU3LINUODIW pue
-Se 10U sem s3|e1aban pue suny jo uondwnsuo) 8861-5861 Apnis 110y0d aAadsoId yum syuedidied LLL'/T 200t s9|qelohan puesuniy  [81] 233 pneydiy
Kj9A1103dsal Dg JO YSU PadNpPal %81 PUR %05 (Hoyod
Y1 paleidosse sem Aep A1aA3 1sow|e pue yaam Apng ueds ay17) Apnis
1ad sawi $—g sa|qe1aban pue syinuy jo uondwnsuo) 1861-6/61 dn mojjo} aA11dadsoud syuedidiuied 0758 000¢ so|qeiaban puesuni{  [/1]|e 19 ouebep
Dg JOSU Y1IM PIIRIDOSSE 10U DIaM SHNLY (Apms dn-mojjo4
pue $3]gqe13b3aA J9Y10 Ing D JO NS1 9dNPAJ YUM S|eu0ISS9J0.d Yi|eaH) SIS 75T
pajeosse uoidwnsuod 3|qe1aban snosydNd YbiH 9661—9861 Apnis 110402 dA13ads0id ‘syueddinied 625°LS 6661 s9|qe1aboan pue suni{  [91] '|e 13 pneydiy
sbuipuly urepy potiad dn-mojjo} poylaw Apms sjuaned jo ‘oN seak 101oe) L1e3B1Q Apms
R /UswWNIY : uonedignd :

Piyathilake

J19>ued Jappe|q o ysi pue uondwnsuod ajqeiaban pue 3iniy Buledosse salpnis Jo Alewwns *Z ajqel

S18


http://www.ncbi.nlm.nih.gov/pubmed/?term=Michaud DS%5BAuthor%5D&cauthor=true&cauthor_uid=10203279
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagano J%5BAuthor%5D&cauthor=true&cauthor_uid=10728607
http://www.ncbi.nlm.nih.gov/pubmed/?term=Michaud DS%5BAuthor%5D&cauthor=true&cauthor_uid=12434284
http://www.ncbi.nlm.nih.gov/pubmed/?term=Castelao JE%5BAuthor%5D&cauthor=true&cauthor_uid=15095308
http://www.ncbi.nlm.nih.gov/pubmed/?term=Larsson SC%5BAuthor%5D&cauthor=true&cauthor_uid=18768526
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kellen E%5BAuthor%5D&cauthor=true&cauthor_uid=16380991
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bradbury KE%5BAuthor%5D&cauthor=true&cauthor_uid=24920034
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park SY%5BAuthor%5D&cauthor=true&cauthor_uid=23739308

Dietary factors associated with bladder cancer

ICUROLOGY

“J193Ued Jappe|q g

g JO YsH pue 3yelul 3|qeIahaA pue s}niy U3aMIDg

PaUIWEX3 SEM UOIIBIDOSSE Je3UI|UOU JO 3UIPIAS ON ¥102-8861 sisAjeue-elR\ SISED /H'6 ‘S21pNMIS /| 510T sa|qeiaban pue syin4 [z€] 1213 NX
04 Jo sl pue s3|geiaban pue sased
S}INJJ US9MII] UOIIRIDOSSE UR JO 92UIPIAS Huolis ON €107-8861 sisAjeue-e1a|\ 000'S—-000'Z ‘s31pNiS G| €107 sa]qe1aban pue siini4 [LE] "[e 19 RAIBIA
KjaA10adsal ‘uoindwinsuod
1Ny pue 3|qe1aban ul Juswainul Aep/b 0oz A1ans
10} 96 pUB %8 Ag paseaidap Jg JO Ysi S| dY) ¥102-7861 sisAjeue-e1x\ SaIPNIS /T 510T s3]qe1aban pue syini4 [0€] '[9 NI
%/ 1 Aq g buidojansp S9sed 019l
JO)YSH 3y} S9ONpal $9|qeIabaA pue S1inyj Jo el €107-6861 sisAjeue-el\ ‘syuedidiyied 679°LZL L 102 s3]qeiaban pue syini4 [62] '|e 19 OBA
JgJosupue
19IP |OUIID] /3U)0IRD MO| UIIM]I] UOIIRIDOSSE ON
Aj9Andadsal
I9 JOYS1 PRIRAJ|D %9 PUB %0 YHM pajeosse splouajoled pue
sem A|91eledas s9|qe1abaA pue S}nJy JO eIl MO 6661-0861 sisAjeue-e1x\ SISED /1S ‘'S9PIMY 8¢ 000T sa|qeaban pue suni{  [/] '|e 19 snewuials
Og Jo ysu pue uondwns (Apnis J2due) Jappelg $]0J1U02 997’ |
-u0d 3|qe1ahaA pue 1inJj UIIMII] UOI1RIDOSSE ON $002-1002 puejbu3 Map) [043U0I-35BD) pue sase) g9o’L 10T s9]qeiaban pue syini4 FANERELI
0d
Jsuiebe aAd9104d sem uondwnsuod 9|qeIsban 1s9 $]0J3U0D
-Mo| 0} pasedwod uopdwnsuod 3|qe1aban 1saybiy 6007-6661 Apnis |013u03-3s8) 8/8 pue sase) 488 600C s3|qeyaban pue syini4 [8Z] ‘|22 Ul
sbuipuly urepy potiad dn-mojjo} poylaw Apms sjuapied jo ‘oN seak 1012e) L1e3B1Q Apms
R /AusuninidaYy : uonedijgnd :

panunuo) 'z 3|qel

logy.org  S19

Wwww.icuro

Investig Clin Urol 2016;57 Suppl 1:514-25.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin J%5BAuthor%5D&cauthor=true&cauthor_uid=19549811
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu JW%5BAuthor%5D&cauthor=true&cauthor_uid=22568968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu H%5BAuthor%5D&cauthor=true&cauthor_uid=25642791
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vieira AR%5BAuthor%5D&cauthor=true&cauthor_uid=25461441

ICUROLOGY

Piyathilake

“Ja2ued Jappe|q g

09 J0{s1 pue [2A3] W

s9sed geg'z pue syuedidinied

-eUAAX0IPAY-GZ WNISS USDIMIDQ UOIIRIDOSSe ISIDAU| 8007—6661 |0J3U0D-358) 019’68 ‘salpnis 91q1b13 § 510¢ @ uiweyp [g¥] e oen
D4 JO swuoj dAIssaIbbe aiow jo
s ybiy e 3q Aew (€)A(HO)ST ese|d JO S]9AS| MOT] L00C-8661 |013U0D- 9se) [042U02 870'L pue sase) GZ1'L [4N14 @ uiwelip [L¥] |e 1o [erewy
D4 JO YSH U0 129443 dA13d304d B Sey ( (Apn1s Dg1v) (s31ew)
ulwellA builendaid L3103 Uey) JaYyiel @ UIWeHA 9314 8861-5861 |0J3U0D -35B) PRISIN $]043U0D )G PUe S3SED) 05T 7102 @ uiwenp [0¥] ‘|e 3° Inpuop
3SH Dg pue @ UlWeNAAXoIpAY-GZ wnias (Apmis 0D1d) Apnas
usam3aq uonerosse juedyiubis £jjednsiels oN 9007-€661 [011U03-958)) PaiseN $]01JU0d G/ ¢ pue sase) G/ ¢ [4K14 @ ulwelp [6€] ‘|2 19 [NpuoW
19 JOsH paseald (Apnis Da1v) (s3jew)
-Ulyim pejerdosse sem g UlWeliA Wniss Joamo' 8861-5861 |011U0D -95e) Pa1saN §]0J3U0D 0GZ pue sase) 0ST 0L0t @ ulwelp [8€]|e18 [npuoy
SIYOWS Ul D JO YS1 asealdul 03 Kjy||
S9WI} 9-G 9J9M UIYIUBXESZ PUB UIdIN| JO SUOI}
-BJ1U3dU0D BullR|NIID JIBMOT ‘)g pUB SPIOUIL0.IRD
Hul3e|NdIID By USIMISQ UOIIRIDOSSE DAI}ID10Id 1661—€661 |0J3U0D-358) S|0JIUOD €/ | pUR $35B) $8 9002 Ssplouajole) [£€]|e 19 buny
Burpjows
Joy buisnfpe Ja34e g JO ¥Si pue spious3oled Apn1s [013U0d -3s€)
usaM33q uoneosse Juedyiubis Ajjednsiels oN LL61-1L61 Po1soN S|03U0> O | pue ssse) 601 €00T splousjole) [9€] '|e 18 einwioN
Aj9Andadsal
S|9A9] [OUNIdJ pUe [9A3] |043ydod0}-e ewse|d buj
-SBaIdU] YUM XS1 )g Ul UOIIDNPAI 9% €Y PUB 94€ | 6661 Apnis |0J3u02-358) $]0J1U0D 8E PUR SIS 08E 8007 V pue J uiwep [5€]°Je 19 buen
14 JOSU JOMO] UHM PIIRIDOSSE dJ9M UIYIUBXReSZ
pue uIa1n| ‘aua)04ed-¢ ‘9Ud104LD SPIOU]0.ED |B10)
'\ UlWeYIA JO SUOIIeIUSdUOD Burie|ndip 1aybiH €107-8861 siskjeue-e1a |\ S95e2 08S°L L ‘salpniS ST v10C Y ulweyp €] |e 19 buep
wnjua|3s pue ‘|0saydod03-o ‘duadodA|
4O S|9A3] Buiseadap Yyum pasealdul Dg Jo s 9yl
Jd40)slpue
Quaj0ied-g J0 ‘ulyoid Bulpuiq [oulIas ‘joullal Jo $]043U0d Splouajo.led
SUOI1RJIUSOUOD BUIIR|NDIID USIMID] UOIIRIDOSSE ON 9861-5/61 Apnis |0J3u0d-358) paydiew 0/ pue sase) G¢ 6861 pue jounay [£€] ‘|e 19 Janos|z|oH
sbuipuyy urepy el el T poyaw Apnig sjuaned jo ‘oN L2 10106} L1e131Q Apnis
T JAUETIT T VR EN| : uonedljgqnd :

195U J3PPE.|] JO YSH PUB SIUSLINUOIDIW JO SUOIIRIIUSIUOD BullendIId Hulleidosse salpnis Jo Alewwns *¢ ajqe|

http://dx.doi.org/10.4111/icu.2016.57.51.514

icurology.org

www.icuro

S20


http://www.ncbi.nlm.nih.gov/pubmed/?term=Helzlsouer KJ%5BAuthor%5D&cauthor=true&cauthor_uid=2790827
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liang D%5BAuthor%5D&cauthor=true&cauthor_uid=18478342
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nomura AM%5BAuthor%5D&cauthor=true&cauthor_uid=14501712
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mondul AM%5BAuthor%5D&cauthor=true&cauthor_uid=22623707
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mondul AM%5BAuthor%5D&cauthor=true&cauthor_uid=22623707
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mondul AM%5BAuthor%5D&cauthor=true&cauthor_uid=22623707

IC UROLOGY Dietary factors associated with bladder cancer

levels of plasma 25(OH)D(3) may be at high risk of more o o oy
. . . e = ° Z [ T
aggressive forms of BC, suggesting the importance of = = PR S5 8 LB S g
A 2523 &
investigating the association by the aggressiveness of 53 f SE ¢ g k] < § % 3 bt
= = ~ [J] 2= =
the disease [41]. A retrospective analysis of data in the 28 s E E e 28 E = g3
: §9 =2-E£°33 322
Veterans Integrated Service Network-9 (southeastern US) " g a Es 22328 S688%
. . . {=)] L L g N~ W T v 5 [ RS 8 o~ >
suggested that adequate serum vitamin D levels early in £ |28 >E0c0z2E8c oT8%E
T (932 Y E£E5E580 £80 ¢
the course of the disease provide the best opportunity to £ |2Y 8 g.g E g€ 35 E S g
£5 222658 24
improve outcomes of BC [42] Finally, a systemic review and é E £ S w g % o E E g _q:, é E .§
= =%r wv \Q e S -
meta-analysis published in 2015 documented that serum 22 -i'g £ ’§ 52 gﬁ Es£52
«— 9 = A = 9 = ©n
25-hydroxyvitamin D concentrations were significantly ccxS3-SFcs 8E2L
e5= % : 5 2 E = Eo=
associated with lower risk of BC [43] The studies associating 5973 SQEQLE 28 g = '§ £
s S 885580 wn £ECS
circulating concentrations of micronutrients and risk of BC S5SB8YSEz3E HSges
o 2LQP SE2CE5EESES 3
have been summarized in Table 3. e o = =
- a
= .8 7
MICRONUTRIENT SUPPLEMENTS AND g g 3
RISK OF BLADDER CANCER sgg g 58
| DO 32
US adults in the Cancer Prevention Study II cohort 2| & & S=
documented that regular use of vitamin E supplements
(for >10 years), but not vitamin C was associated with a =
i
reduced risk of BC mortality [44] The prospective Health - |2 - S =
° -t 1
Professionals Follow-Up Study, however, observed a % IS g P (_% §
significant dose-response relation not only for vitamin E but i § f_, ‘Z wg E:'
also for vitamin C supplement use and BC risk among US 3 g 2 ; = é =
wv = [}
men [45] In contrast, another study reported that the long- S % = g 33
D = = v wun
term use of commonly consumed supplemental vitamins S T o
(multivitamins, beta-carotene, retinol, folic acid, and vitamins
B1, B3, B6, B12, C, D and E) have no significant effect on o | - g 93
reducing BC risk [46] The studies associating micronutrient ol & § § § ]
[aa) - K =2 = =
supplements and risk of BC have been summarized in Table 5| & |E ] B é
IR b & £
4 slgld g 2 S
g ot @ S ]
a ] o R7
OTHER FOOD ITEMS AND RISK OF 5
BLADDER CANCER gle
S8
2|8 8|S 8 =
A limited number of studies have investigated other 2|5 &R & &
5]
food components in relation to BC such as dairy, tea, egg E &
and fish. A study conducted among Swedish men and §
women reported that the total dairy intake, intake of milk € w c
[e)) [
or cheese were not significantly associated with risk of £l € |o -,% E 2
s c
BC, but a statistically significant inverse association was S "'E, N 3 g g
observed for the intake of cultured milk (sour milk and sl 8 | E g g ;é
yogurt) [47] However, The Netherlands Cohort Study on § e g E E g 2
Diet and Cancer only provided weak evidence that BC risk :g
is inversely associated with lower intake of fermented dairy 2 s = 2 g
= — — c
products [48] With regard to tea, Wang et al. [49] reported g 2 |= © © S
(] (<7} —
that green tea may have a protective effect on BC in Asians a 2 © ° @ é
< =
while Zhang et al. [50] observed that in Western countries, @ § é £ s
. . L | = = = J
an increase in tea consumption in general may reduce the = @

Investig Clin Urol 2016;57 Suppl 1:514-25. www.icurology.org  S21


http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobs EJ%5BAuthor%5D&cauthor=true&cauthor_uid=12446256
http://www.ncbi.nlm.nih.gov/pubmed/?term=Michaud DS%5BAuthor%5D&cauthor=true&cauthor_uid=11130620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hotaling JM%5BAuthor%5D&cauthor=true&cauthor_uid=21334017

ICUROLOGY

Piyathilake

“]adued Jappe|q g

04 Joysu pue uondwnsuod

S95e) /16"y ‘syuedidiied

ystj usam1aq uonedosse yuedyiubis oN 110Z-9861 sisk|eue-e1ay ¥92'0T€ ‘sIpmS v 1 Loz ysi4 [csle1e
sawi ¢ A9 Dg 4o ysu
dAIIe[R) paseasndul sbHs pally jo uoidwnsuo)
edlRWY
YIN0S pue YLION Ul Dg JO )SU Pa1eAs|d
9%0% Yyum paiepposse sem uoindwnsuod 663
Dg pue uondwnsuod 663 usamiaq s9sed G| /' ‘syuedidied
PaAISSAO Sem uoljedosse Juedyiubis o C107-8861 sisk|eue-e1ay LTL'V8L "S9PV €L €10t 663 [16]°e319 1N
Jgjo3su pue S9Se 718’6V
uondwnsuod B3} USIMII] UOIBIDOSSE ON £102-0861 siskjeue-e1a|\ ‘SIPIY LS N4 e3| [0s] ‘|e 12 bueyz
D4 U0 12343 aAnda304d
e pey uoindwnsuod ea} uaalb “JI9aneMoH
Jgjosupue
uondwnsuod ea) UIMID] UOIIRIDOSSE ON 7102-0861 siskjeue-e}a\ SISeD G7T'8 ‘saIpNIS /| €102 ed] [6%] '|e 32 Buep
(43dUR) pUR I3IQ UO
D4 Joysu pue syonpoid Allep pajuswiiay Apnis 11040 spueIayiaN)
JO 9¥{BIUI JIIMO| USIMIDC UOIIRIDOSSE YeIp) 7002-9861 Apn3s |0J3u0d-95eD P3SN S|0JIU0D ZET'Y ‘S9SeD 615 L 0L0Z el Kileq [8¥] "|e 12 19zs9))
Y[IW PRIN3ND PIWNSUOD ISASU OYM (U Ysipams
9SOU} PIP UBY3 JSDURD J3PPE|] JO YSH JIMO] J0 11040) 33 pue 1oyo) ejul Aiep
98¢ e pey Aep 4ad yjiw painynd jo sbui Aydeibowwey ysipams) S35BI G8Y pue unybop
-AJ3S ZZ PAWNSUOD OUYM USW PUB USWOAN £007-8661 Apn1s dn-moj|o4 an13dadsoid ‘syuedidinied 700'z8 800T “w painyn)  [/p] [e 19 uossie]
pouad dn-mojjoy Jeaf

sbuipuyy urey

/AuswINDIY

poylaw Apms

sjuaned jo ‘oN J1012e) K1e31Q

uonesiqnd

Apnig

g JO YsH pue sway pooy Jay1o Hurieidosse salpns Jo Alewwns *g ajqe]

http://dx.doi.org/10.4111/icu.2016.57.51.514

icurology.org

www.icuro

S22


http://www.ncbi.nlm.nih.gov/pubmed/?term=Larsson SC%5BAuthor%5D&cauthor=true&cauthor_uid=18842797
http://www.ncbi.nlm.nih.gov/pubmed/?term=Keszei AP%5BAuthor%5D&cauthor=true&cauthor_uid=20042437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang YF%5BAuthor%5D&cauthor=true&cauthor_uid=25370683

ICUROLOGY

risk of BC. A meta-analysis published in 2013 reported that
overall, there was no significant association between egg
consumption and BC but, increased risk of bladder cancer
was detected in North/South America and fried egg intake
positively associated with BC risk [51] The overall current
literature on fish consumption and the risk of BC suggested
no association. The studies associating other food items and
risk of BC have been summarized in Table 5 [52]

In summary, studies that investigated the association
between dietary factors and BC risk have largely reported
inconsistent results. There is no strong evidence to suggest
that specific dietary factors or supplementation with any
common micronutrient present in food is effective in
reducing BC risk. These limitations in published research
however do not totally eclipse the observation that a diet
rich in fruits and vegetables and low in processed meat
along with especially smoking cessation may convey some
protective effects against BC risk.
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