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ABSTRACT

Prostate cancer is one of the five most commonearario men. It is suspected that selenium proteexacerbate
the risk of prostate cancer. The aim of this stwag to determine the association between prostateer risk and
selenium in the serum, toenail and supplementst ®as tried to do a systematic review and metakgsis and
meta-regression of 22 studies (5 toenail studidssdrum studies and 3 supplements studies) in dalebtain
detailed results of these studies’ data. Meta-regi@n results showed that location of study (p #ai0.001), type
of study (p value = 0.04) and age (p value =0.008\e significant effects on heterogeneity. Thers wa
publication bias in studies (Begger's test: z-vatug.98; P value=0.067). In general, unlike selemisupplements
[OR=0.86 (CI: 0.7-1.06, P value=0.15], selenium iiease in serum [OR=0.76 (0.59-0.99, P value=0.0#da
toenail [OR=0.58 (0.4-0.86, P value=0.01] signifitly decreased the risk of prostate cancer by %2d 42 %. In
general, the odds ratio between prostate canceseduby selenium in the random effect model OR: (C¥:10.59-
0.86%, P value <0.001) and heterogeneity was mddefia = 70.6%, P value <0.001). The results of this gtud
supported the lowering effect of selenium in seameh toenail on the risk of prostate cancer.
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INTRODUCTION

In prostate cancer, like other cancers, cells grad multiply in an uncontrollable manner. Then earaells spread
in the surrounding tissues, such as lymph nodesands [1]. In 2008, 13.8% (900,000) of all canéennen were
prostate cancer [2]. Although death from prostatgcer in the United States declined from 2000 @82 is still a
common disease. Prostate cancer is the fifth masetmon cancer and the second most common canceenr3h
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It is estimated that 29% of all diagnosed canaersén and 9% of death is related to prostate cdAteEcological
studies have shown that the incidence of prostateear is low in Asia and Africa and is high in NoAmerica,
Australia, New Zealand and northern Europe [5-ThsRate cancer prevention is helpful in both aspeé€thealth
and economics because in the United States theo€detatment for every person is $ 10,000 [8].d&s have
shown that genetic and racial differences are #tfkecin control [9,10] and treatment of prostatenaa by
supplements of trace elements such as seleniurh3L1For example, the incidence of prostate caiceiacks is
more than whites [14].

Trace elements play an important role in differiattacellular processes. Instability of these eletmalisrupts cell
functions and eventually causes disease [1]. Ornthesfe trace elements is selenium. Non-metalliengain forms
are selenite and selenite and organic seleniunudesl methylselenic acid and selenomethionine @é&lenium is
combined with amino acids and therefore is calleléroproteins [16,17]. According to EPA referedosage of
selenium for prevention of adverse effects on haal0.005 mg/kg-day [18].

Because of differences in the content of agricaltgioil [19] and water [20] uptake of trace elenseint various
countries is different. Selenium in body can behbaseful and harmful to human health. Selenium kegpta a
certain extent has anticancer effects but too muyathke of selenium causes chronic toxicity in husnand causes
diseases such as loss of hair and toenail, gatstimal problems, skin rash, garlic breath odervous system
abnormalities [21] and Keshan disease and KashakBesease [22]. Several mechanisms have beemgedpo
explain the anticancer effects of selenium whictiude: rehabilitation of damaged DNA, induction pifase I
enzymes, increase of immunity, inhibition of celtte, angiogenesis and induction of apoptosis 3,2t should
be noted that role and mechanism of trace elemanishibition and development of cancer is very @den.
Especially in the case of prostate cancer thag littformation exists about the effects of tracealseon cancer
processes [1,25]. The protective effects of salenon prostate cancer are approved by Nutritiomaléhtion of
Cancer [26]. A systematic review and meta-analysibe association between serum selenium argtgieocancer
risk in 2007 showed that 10 ng/mL increase, reduwostate cancer risk by 10%[27]. Another systetnadiview
and meta-analysis in 2012 showed that toenail getern the range of 0.85 and 0.94)/g reduce the risk of
prostate cancer (estimated RR: 0.29; 95% CI: @®B4,) [28]. But recent studies are not in linehvihese results

[30,29,9] . Some studies have shown that high entakkselenium supplements cannot reduce the rigkasdtate
cancer [29,31]. Some studies also showed thaus$keof selenium supplement not only don’t redueeribk of
prostate cancer but also increase this risk (bkedenium concentration 12@/L) [32,33]. In general, some of the
studies have shown selenium and prostate canaaciatisn and others have shown no association [R&refore,
this study attempted to update a systematic regigdvmeta-analysis and meta-regression of studids20d46, and
do a detailed assessment of the association betsedenium and risk of prostate cancer.

MATERIALSAND METHODS

This study was a systematic review and meta-arsabfsstudies about association between seleniurcecdration
in serum, toenail and Supplements with risk of fat@scancer. To find studies in Iran and in thelayoSID,
Irandoc, Scopus, Pubmed and ISI Web of Sciencéddsés were used.

Thecriteria of selection and evaluating quality of studies

At first a list of titles and abstracts of all steislincluded in mentioned databases by three sear (Ya.F, Ha.K,
Ab.B) was developed to avoid biased researchefatdRktitles were evaluated independently and ttedies that
were published between 1990 and 2016 were anal@aaich was done for 2 weeks from 18.01.2016 1@202016
and then related studies to the method of blindiggl assessment were independently entered timostudy
process. Similar studies were excluded. The mafarimm inclusion of different articles to this gyuwas refers to
the selenium concentration in serum and blood hadtevalence of prostate cancer. Studies that mareart of
the initial research and studies about treatmeaterchination of the clinical characteristics, atai decision making
and investigations unrelated to prostate cancee warcluded from research. In the second phaseaatsstof
different selected studies were evaluated by rebeausing STROBEchecklist which is a standard checklist. This
checklist contains 43 different sections and euakiaaried aspects of methodology including sargpiirethods,
measuring the variables, statistical analysis abgtabives of the study [34]. In this checklist th@nimum
attainable score was considered 40 and the maxiattainable score was considered 45. Eventuallyt, dndisles
which gained the least score (40) from checklistsgions were used in study and their data wereacbenl to
conduct a meta-analysis process. To determineghsitivity of study or Publication bias, Funnel Pémd Begg-

1Strengthening the reporting of observational s&itieepidemiology
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Mazumdar and Eggers tests were used. Also to dieterthe effect of other variables on heterogenditgta
Regression was uséd,

Data extraction

In this study 22 articles were evaluated. In altrefm nearly the same methodology was used andhheé\been
completed between 1990 and 2013. Important infdomateeded to analyze data contains informaticated|to the
titte and methodological information which includeay of study, kind of study, time of study, thedsdatio, sex,
selenium concentration in serum and blood, the &&asipe and confidence level.

Data synthesisand analysis

All statistical analyses were done by Comprehenleta-Analysis V. 2.2.064 software. In this anadystatistics4
and t using method moment base was calculated to deternfie heterogeneity. After determining the low
heterogeneity of the studie${60%) based on the fixed effect model, the mears odtio was calculated. After the
initial analysis forest plot in stochastic modelswgsed to determine the association between seteaind prostate
cancer. Using meta-regression method, effects ofabl@s like sample size, time of study and sel@niu
concentrations that were suspected of causingdgseeity in study, were investigated. A significarievel was
considered for the covariance of studies (P val0ed5).

RESULTS

Twenty-two studies with a total of 82,927 particifmand 7,543 cases were meta-analyzed (Table 1).
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. Measure
First Author Year Country Type Subj Cas Age ments of Od(_:is Low | High Outcome Ref
study ect e seleni ratio
enium
Geybelset al 2013 Netzgrlan Pr?vsepect 2074 898 5659_ SL?:r:}ﬁlrln 0.37 0.27 0.51 Toenail selenium was associatedagthbstantial decrease in risk of advanced PCa. 6] ||
S-Se levels and smoking habits influence long-tasi of prostate cancer. Smoking
Prospect Serum as a risk factor for PrCa in_ men vyith low s-Se dédevant to explorle further|
Grundmark et al 2011 Sweden ive 2045 | 208 50 selenium 0.83 0.6 1.16 | Exploratory analyses of variations in OGG1 and MBS@enes indicate that [37]
hypotheses about patterns of exposure to selennghsmoking combined with data
on genetic variation in genes involved in DNA regain be valuable to pursue
Steinbrecher et al 2010 European erss— 734 244 40— Serqm 0.78 0.49 1.22 su_pport a rqle of selenium apd pcl)lymorphismsl irrs@énzymes in prostate cancer 38]
sectional 64 selenium etiology, which warrants confirmation in future dies
Cross- 45— Serum No association of serum antioxidants or 15-isopmsE2t with the risk of prostate
Gill et al 2009 USA } 1403 | 467 ] 0.82 0.59 1.14 | cancer. The observed inverse association of sefeniith prostate cancerin Africant [39]
sectional 75 selenium . ; > >
Americans needs to be validated in other studies.
Cross- 43— Serum Plasma selenium concentration was not associatedwiistate cancer risk in this
Allen et al 2008 Europe sectional 2018 959 76 selenium 0.96 07 131 large cohort of Europeanmen 40]
Cross- 20— Serum Serum selenium Ievel; in prostate cancer cases Nmm_ than in controls, which
Pourmand et al 2008 Iran - 130 62 . 0.16 0.06 0.47 | supportsthe hypothesis that selenium may proteainag prostate cancerthe [41]
sectional 90 selenium ) A .
hypothesis that selenium may protect against pistncer
Genetic variation in seleno enzymes may modify pléential chemo preventive
Selenium effect of selenium and need to be further investigaAdditional large observational
Cross- 3524 50— studies using biomarkers of selenium intake anérwention trials, such as the
Peterset al 2008 Usa sectional 2 693 76 suppleme 1 0.68 15 Selenium and Vitamin E Cancer Prevention Trial,| vaié important to further| (12]
nt evaluate the potential chemo preventive effect @flersum. Furthermore
characterization of functional effects of polymoigshs in seleno enzymes is needed
Cross- 55— Serum In this prospective cohort, long-term supplemeirttke of vitamin E and selenium
Peterset al 2007 Usa sectional 1603 | 724 74 selenium 084 0.62 1.14 were notassociated with prostate cancer risk oleral [42]
The inverse association between baseline plasmenisel levels and risk of
Prospect 40— Serum advanced prost_ate cancer, even among men diagrhsety the post-PSA era,
Lietal 2004 Usa : 1143 | 586 . 0.78 0.54 1.13 | suggests that higher levels of selenium may slavgtpte cancer tumor progression. [43]
ive 84 selenium . g . ; .
Ongoing randomized trials of selenium supplemeray help to further evaluate this
issue
Allen et a 2004 Britain c(c:)ifri_l 600 300 4747_ SL?:r:}ﬁlrln 124 0.73 21 Selenium is not strongly associatitll pvostate cancer risk in British men [44]
Van den Brandt et 1993 Netherlan Prpspect 1751 540 55— Toeqail 0.69 0.48 0.99 Thesg data supportl a suggestive but inconsisteversa association betwegn [45]
al ds ive 69 selenium selenium levels and risk of stomach and prostateran
In a subpopulation of 174 prostate cancer patiemts had clinical and pathological
Cross- 45— Serum staging material re\(igwed, there was no associatietween serum‘selenium and
Goodman et al 2001 Usa sectional 691 235 74 selenium 1.02 0.65 1.6 | Gleason score or clinical or pathological stagethen CARET population of current [46]
and former smokers consuming an ad libitum diee #erum concentration of
selenium was not a risk factor for either lung @arar prostate cancer
Low plasma selenium is associated with a 4 to 8-focreased risk of prostate
Cross- Serum cancer. These results support the hypothesis tipgiemental selenium may reduce
Brookset al 2001 Usa sectional 148 52 68 selenium 0.24 0.07 077 the risk of prostate cancer. Because plasma sefediecreases with patient age, 47]
supplementation may be particularly beneficial lsieo men.
In a subpopulation of 174prostate cancer patientso whad clinical and
pathologicalstaging material reviewed, there was associationbetween serum
. Cross- 35— Toenail selenium and Gleason score or clinical orpathollgistage. In the CARET|
Ghadirian et al 2000 Canada sectional 165 83 84 selenium 114 0.46 283 population of currentand former smokers consumingad libitum diet, theserun (48]
concentration of selenium was not a risk factoreitbier lung cancer or prostate
cancer
When examined by fertile, the oddsratio associatéhl the lowest fertile of seleniun
Cross- Serum compared to thehighest fertile was 2.06. Serumldewé retinol!, retinol-binding
Helzlsouer et al 2000 Usa sectional 350 17 70 selenium 038 017 0.85 protein,and /9-carotene were similar among casé<antrols. These resultssupport a [49]

role for selenium in the prevention of prostateaea
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Cross- 44— Serum the association was mainly present in current @t paarette smokers rather than
Nomura et al 2000 Usa sectional 498 249 85 selenium 05 03 09 nonsmokers, which leads tz)l c[:)aution in the intemmpc?fa the results (50]
associations between prostate cancer and vitansindEsome of the baseline dietary
Prospect| 2946 Serum tocophe_rols differedsignificantly by a—toqopheroiteirvention status, _with thg
Hartman et al 1998 Usa ve 0 317 61 selenium 1.32 0.7 2.47 | suggestion of a protective effect for total vitarBiamong those who received the fa- [51]
tocopherol intervention (relative risk was 1.00,68). 0.80, and 0.52 fo
increasingquatrtiles; P = 0.07).
Cross- 20— Toenail Our results supportearlier findings thgt higheepﬁlmintake; may re_duce the ris[( of
Yoshizawa et al 1998 Usa . 362 181 . 0.35 0.16 0.78 | prostatecancer. Further prospective studies andraizéd trials of this| [52]
sectional 75 selenium N ;
relationshipshould be conducted.
Hardell et al 1995 Sweden erss— 245 124 44— Serqm 0.3 01 0.7 No significant differences in levels of glutathioperoxidase in erythrocytes were 53]
sectional 87 selenium found between cases and controls
Low serum selenium levels were associated with remeased risk of developing
cancer at several sites, especially cancers oftttreach and lung among men. The
. Prospect 15- Serum relative risk of lung cancer between the highest lawest decline of serum selenium
Knekt et al 1990 Finland ive N/A 46 99 selenium 1 0.42 24 was 0.11, and it differed significantly from unif?<.001). These findings are ip [54]
agreement with the hypothesis that low seleniurkimtmay increase the risk of some
cancers among men
. Cross- Selenium Selenium or vitamin E, alone or in combinationte tloses and formulations used,
Lippman et al 2009 Canada sectional 869 | 416 >50 suprp:tleme 1.04 083 13 did not prevent prostate cancer in this populatibrelatively healthy men. (29]
. To the end of the blinded treatment the NPC tra@itinued to show a significant
s 2003 Cross- 0 P 6 SEIETlum 0.48 0.28 0.8 protective effect of SS on the overall incidence pobstate cancer, although the 33
Duffid-Lillico et al Usa sectional 47 4 5 suppteme 4 . : effect was restricted to those with lower basellR8A and plasma selenium (33]
n concentrations.
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In the Isi, Pubmed, Scopus, Irandoc and Sid datsh862 studies were observed. 318 studies wehedextdue to
the difference in the title or abstract and sonteoteasons. 22 studies were excluded from the-arethysis due to
the lack of data (4 studies) or correlation or niatio (15 studies) and biomarker report (3 studi2® studies were
meta-analyzed which contained 5 toenail studiessdrim studies and 3 supplement studies and exdntiee
association between selenium and prostate caRigeré 1).

Record identified through database in SID,
Irandoc, Ovid, Scopus, Embase, ISI web of
science and PubMed studies; (n=362)

Excluded on basis of title and
abstract (n=279)
Excluded for other reason (n=39)

Identification and
screening

v

Full text article on se and pc extracted
(n=44)

Eligibility

Studies excluded because they only reported
correlation, hazard risk, mean (n=15),
Studies excluded because they were missing
key data for meta-analysis (n=4),

Studies reported on se biomarkers (n=3)

l | l

Selenium supplement and Serum selenium and prostate Toenail selenium and
prostate cancer (n=3) cancer (n=14) prostate cancer (n=5)

Including in meta-analysis
and meta regression

Fig. 1:Studies selection processfor meta-analysis

Effective variable in heterogeneity of studies \identified by meta-regression model. Therefore,at@nces of
location of study, time of study, type of study aainple size were used in meta-regression andtysisment base
method. Meta-regression results showed that lazadfostudy, kind of study and age have significefiects on
heterogeneity. Tvalue after taking into account the covariancdecefof age, date of study, location, sample
number and type of study was respectively 0.113,00108, 0.13 and 0.12 (Table 2).

The highest and lowest percentages of weight issesectional studies were respectively relatedchéostudy of

Hardell et al., (9.63%) and Brooks et al., (2.53%)prospective studies the highest and lowestemgages of

weight in cross-sectional studies were related égh et al., (20.23%) and Knekt et al., (9.17%3¥pectively. The
odds ratio mean in cross-sectional and prospestiwies were respectively 0.69 (Cl: 0.56-0.86) @u1d (Cl: 0.55-

1.06). In general, unlike selenium supplement (O&R86 (0.7-1.06, P value = 0.15), increase of sefern serum

(OR=0.76 (0.59-0.99, P value = 0.04) and toer@R = 0.58 (0.4-0.86, P value = 0.01) significamtbcreases the
risk of prostate cancer 24% and 42%, respectiEbufe 3).

The odds ratio of prostate cancer caused by see@R: 0.71 (0.59-0.86%, P value <0.001) to hetareifg was
moderate @ = 70.6, P value<0.001) (Figure 2). Reverse Fumpfal showed the absence of publication bias
(Figure 4). Statistical tests also confirmed tledger's test; z-value = 1.98; P = 0.067; Eggess t-value = -2.2,

P = 0.086).

Table 2. Meta-regression analysis of co-variancesin the studies

Adjusted 1
Covariances Coefficienf  p-valug
Age -0.03 0.008 | 0.11
Date -0.004 0.69 0.13
Location 0.11 <0.001 0.08
Number sample -0.0002 0. 27 0.13
Type of Study 0.21 0.04 0.1p
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Group by Study name Time study Statistics for each study Odds ratio and 95% CI
Type of study
Odds Lower Upper Relative
ratio limit limit Z-Valuep-Value weight
Cross-sectional  Steinbrecher et al 2010 0.78 049 123 -1.07 0.29 7.31
Cross-sectional  Gill et al 2009 082 059 114 -1.18 024 8.62
Cross-sectional  Allen et al 2008 096 070 131 -026 0.80 8.78
Cross-sectional ~ Pourmand et al 2008 0.16 0.06 045 -349 0.00 3.17
Cross-sectional  Peters et al 5007 084 062 114 -1.12 026 £:87
Cross-sectional  Lietal 2004 078 054 113 -132 0.9 821
Cross-sectional  Allen et al 2004 124 073 210 080 042 s
Cross-sectional Goodman et al 2001 1.02 0.65 1.60 0.09 0.93 ;ig
Cross-sectional Brooks et al 2001 024 0.07 080 -233 0.02 3'7 6
Cross-sectional Ghadirian et al 2000 1.14 046 283 028 0.78 4:37
Cross-sectional  Helzlsouer et al 2000 038 0.17 085 -236 0.02 6.23
Cross-sectional Nomura et al 2000 0.50 0.28 0.88 -240 0.02 —_—— 4.45
Cross-sectional ~ Yoshizawa et al 1998 035 0.16 077 -2.60 0.01 - 3.49
Cross-sectional  Hardell et al 1995 030 0.11 0.78 -246 0.01 9.63
Cross-sectional ~ Lippman et al 2009 1.04 083 130 034 0.73 - 6.62
Cross-sectional  Duffid-Lillico etal 2003 048 028 081 -274 001 —_—
Cross-sectional 0.69 0.56 0.86 -3.30  0.00 <>
Prospective Geybels et al 2013 037 027 0.51 -6.13 0.00 — 202
Prospective  Grundmark et al 2011 083 060 115 -L11 027 —.- 19'93
Prospective Peters et al 2008 1.00 0.67 149 0.00 1.00 ig:: 3
Prospective Van den Brandt et al 2003 1.69 048 099 -201 0.04 b 13.11
Prospective Hartman et al 1998 132 0.70 248 086 0.39 e 9.17
Prospective Knekt et al 1990 1.00 042 239 0.00 1.00
Prospective 0.76 0.55 1.06 -1.61 0.11
Overall (Random effect model) 0.71 0.59 0.86 -3.64 0.00 .

0.1 0.2 0.5 1

~
n

10
P=70.6%; P<0.001, £>=12

Fig. 2: Forest plot of meta-analysison selenium and prostate cancer in the cross sectional and prospective subgroups

Subgrouns Study name Time point Statistics for each study Odds ratio and 95% CI
Odds Lower Upper Relative
ratio limit limit Z-Value p-Value weight

Selenium supplement Pourmand et al 2008 0.16 0.06 045 -349 0.00 S p—— -L- 16.93
Selenium supplement  Lippman et al 2009 1.04 0.83 130 034 0.73 48.74
Selenium supplement Duffid-Lillico etal 2003 048 028 081 -2.74 0.01 34.33
Seleni ppl 0.58 035 0.97 -2.08 0.07

Serum selenium Grundmark et al 2011 0.83 060 1.15 -1.11 027 — 11.53
Serum selenium Steinbrecher et al 2010 0.78 049 123 -1.07 029 9.88
Serum selenium Gill et al 2009 0.82 059 114 -1.18 0.4 —— 11.54
Serum selenium Allen et al 2004 124 073 210 0.80 0.42 8.97
Serum selenium Peters et al 2007 0.84 062 1.14 -1.12 026 — 11.85
Serum selenium Goodman et al 2001 1.02 0.65 160 0.09 0.93 —— 9.96
Serum selenium Brooks et al 2001 024 0.07 080 -2.33 0.02 3.57
Serum selenium Helzlsouer et al 2000 038 0.17 085 -236 0.02 6.05
Serum selenium Nomura et al 2000 0.50 028 0.88 -2.40 0.02 —— 8.50
Serum selenium Hartman et al 1998 132 0.70 248 0.86 0.39 7.77
Serum selenium Hardell et al 1995 030 0.11 078 -246 0.01 4.88
Serum selenium Knekt et al 1990 1.00 042 239 0.00 1.00 5.51
Serum seleni 0.76 0.59 0.99 -2.05 0.04

Toenail selenium Geybels et al 2013 037 027 051 -6.13  0.00 25.84
Toenail selenium Lietal 2004 0.78 054 1.13 -1.32 0.19 24.38
Toenail selenjum  van den Brandteta 12003 0.69 048 099 -2.01 0.04 24.58
Toenail selenium Ghadirian et al 2000 1.14 046 283 028 0.78 11.57
Toenail selenium Yoshizawa et al 1998 035 0.16 077 -2.60 0.01 13.63
Toenail selenium 0.58 040 086 -2.70 0.01

Overall 0.68 0.56 083 -3.77 0.00

0.1 2 5 10

Fig. 3: Forest plot of meta-analysison selenium and prostate cancer in the selenium supplements, serum selenium and toenail selenium
subgroups
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Fig. 4: Funnd plot of standard error by log addsratio
DISCUSSION
The risk of prostate cancer was significantly liesgeople who had more selenium in their serumtaadail.

Comparison of studies
Unlike this study, Dennert et al., and Duffield}idb et al., (63% reduction) and Clark et al., $tsdshowed that
selenium supplement use significantly reducesistkeof prostate cancer [33,55,56].

Lippman et al., and Peters et al., studies shoiat gelenium supplement use will not decrease gistancer
significantly

[29,42]. A criticism to Lipman et al., study is themong several types of selenium supplements opsttype of
supplement was used. While studies have shown gél@nium supplements have two organic forms of L-
selenomethionine and selenium-methyl L-selenoaysteind one non-organic form of sodium selenite, thave
shown different mechanisms and different anti-caeéfects [57-59].

Meta-analysis study of Li et al., showed that amd8g 538 participants, selenium supplements useedsed 24%
of all cancers and 36% of prostate cancers. Sine# hl., had analyzed 9 studies and we analyzstidies, the
results of Li et al., study are more reliable [60].

It is noteworthy that the results of a recent stbgyKenfield et al., among 4459 male participariieveed that
selenium supplement use increase death from peostatcer [61]. Hartman et al., study also showed with
increase of selenium in supplement, prostate cancegased too (OR = 1.36, 95% ClI, 0.98,1.9) [5@} course,
one of the flaws in Kenfield et al., study is thia progression of the disease was not considevéd.increase of
progression level of disease, the effectivenessaificines and supplements will also decrease.

These differences in results may be due to themiffces in the form of selenium in supplementsngdtabits,
dosage, population health, and prostate cancergssion [32].

As well as our study, in systematic study of Etmied al., there was no significant association betwreduction in
risk of early prostate cancer (RR: 0.87; 95% 0880.1.12) and progression of prostate cancer (R6®;®5 % CI:
0.48,1.01) [62].

In contrast to our study, results of Allen et £004) study showed that increase of seleniumeéndd had a weak
association with reduction in risk of prostateaanin the high quartiles in comparison to the byartiles of Great
Britain's men (OR 0.78, 95% CI, 0.27-2.25) [44].

Moreover, The results of the study by Allen et €008) showed that there is no significant assioria between

selenium in serum and prostate cancer risk in mefurope (OR = 0.96; 95% CI: 0.7,1.31; P value50.2lso
there was no significant difference in risk of geds cancer among smokers and non-smokers and glasm
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tocopherol concentration people [40]. Unlike thedst of Allen et al., (2008), the results of Grundknat al., and
Nomura et al., studies showed that prostate camglein smokers with low serum selenium concerrais more
than non-smokers [37,50]. Generally more studiesneeded to have an accurate conclusion abouwffbets of
other variables such as smoking.

In addition to smoking, the disease level alsocafféhe effectiveness of selenium. In Outzen etsalidy it was
found that serum selenium increase can signifigaetiuce the risk of prostate cancer in high-gididease.

(HR 0.77; 95% CI 0.64, 0.94; P = 0.009) but in avbesl prostate cancer, increase of selenium hadgndicant
effect on reducing the risk of prostate cancer.[63]

As our study, the results of Grundmark et al., gtsltbwed that increase of selenium concentratieeinm reduces
the risk of prostate cancer (OR = 0.83; 95% CI;01&®).

Unlike our study, Van den Brandt et al., study sbdwthat there is no significant inverse associabetween
selenium concentration in toenail and risk of pmtestcancer (OR = 0.69, 95% CI, 0.48,0.99). But @kybt al.,
study showed that increase of selenium concentraticoenail, significantly reduces the risk of gtate cancer
[36].

In contrast to our study, Hartman et al., studwaebthat increase of selenium concentration inraarat only does
not reduce the risk of prostate cancer (OR = 1982p ClI, 0.7,2.47) but also increases it. Gill et sfudy also
showed that selenium has no significant effecthenréduction of prostate cancer risk [39]

As our study, Pourmand et al., and Li et al., gsdihowed that increase of serum level in selecmamsignificantly
reduce the risk of prostate cancer [40,43]

In general meta-analysis of studies showed thaease of selenium in toenail and serum signifigadécreases
risk of prostate cancer. One of the mechanism®leh&um that reduces risk is ant proliferative efffef selenium
through its impact on cell-cycle regulators [64]

Although selenium supplements use had no signifiedfiect on reducing prostate cancer, becauseguiifsiant
lowering effect of selenium in serum and toenaioaselenium supplements use can be effective dncieg
prostate cancer. It should be noted that lowerifigceis dependent on absorption rate and typeeténsum
supplement [65]

Limitations of the Study

Limitations of this study include incomplete subgps, time domain of studies, disease level (primbigh grade
and advanced), language of studies (except PeasidrEnglish), difference of some confounding faxteuch as
age, income, race, smoking status, body mass ingbysical activity and lack of studies about selemi
supplements. To obtain the association betweemageisk of prostate cancer in some studies, egeif patients
was not specified. Also, measurement errors inolydlifferences in the equipment, measurement methad
employees in various studies were limitations &f gtudy.

CONCLUSION

The results of a systematic review and meta-aralysR2 studies showed that increase of seleniuseiom and
toenail will significantly reduce the risk of prast cancer (P value<0.05). To get more accuratétsegbout the
effect of selenium supplements use on prostateecafither and more detailed studies are needesul® of this
study supported lowering effect selenium in seruch menail on the risk of prostate cancer.
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