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Background and aims Results

Cadmium (Cd) is a toxic metal with estrogenic activity and established human carcinogenicity, The exposure assessment methodology influenced the
but several uncertainties still exist about the amounts of relevant exposure and particularly the meta-analysis results, which however generally indicated an
cancer types involved. Systematic review and meta-analysis were performed in order to increased risk of breast cancer. For studies using urine Cd

investigate the role of cadmium on breast cancer incidence. concentrations for exposure assessment, we found a summary
relative risk (RR) of 2.14 (95% Cl 1.37-3.34) and 1.39 (0.67-

2.92) for case-control and cohort studies, respectively (Figure

Methods 1). For cohort studies using dietary Cd intake for exposure
assessment, summary RR was 1.00 (0.87-1.15) (Figure 2).
We carried out a systematic search in the PubMed-Medline database in April 2015, using as Stratified analysis according to Estrogen Receptor (ER) status
MeSH terms ‘cadmium’, ‘breast cancer’, or ‘breast tumor’. Further inclusion criteria were: showed a summary RRs of 1.05 (0.94-1.16) and 1.00 (0.82-
breast cancer as an outcome, cohort and case-control design, exposure assessment including 1.21) for positive and negative cancer types, respectively.
dietary, urinary and air Cd (no blood-tissue), RR and corresponding 95% CI reported for highest Considering body mass index (BMI) as effect modifier, RR was
versus lowest category. 1.08 (0.96-1.23) and 0.99 (0.93-1.05) for BMI<25 and
Overall, 22 studies meet final inclusion criteria: BMI225, respectively (Table 1). Funnel plots highlighted a little
O Design: 8 cohort studies and 7 case-control studies. evidence of publication bias for case-control studies with Egger
O Exposure assessment: 7 (5-1) dietary intake, 7 (2-5) urine concentrations and 1 (1-0) air test intercept of 2.70 (95% Cl 0.59, 4.81; P=0.022), while
levels. failed for cohort studies with intercept of 0.45 (-2.07, 2.99;
We performed a meta-analysis according to study design and type of Cd exposure assessment, P =O.6_72)(I_=igure 3). Finerlly, different avera}ge daily intake of
using random-effects model considering the moderate heterogeneity between these cadmium in cohort studies are presented in order to analyze
investigations. sources of heterogeneity (Figure 4).
RElielEnos QIR (EeE )] el Categories Strata N RR 95%Cl 12
: 1 )
Case-control - Cd urine Study design cohort 8 1.04 (0.94,1.17) 63.00/0
McElroy et al. 2006 - 229 (1.27, 4.12) 14.10 case-control 6 1.93 (1.33,2.80) 79.1%
Gallagher et al. 2010 (LY Cohort) - 2.81 (1.11,7.12) 9.25 Exp. assessment dietaryintake 6 1.01 (0.89,1.15) 63.9%
Gallagher et al. 2010 (NHANES III) -~ 2.32 (0.92, 5.85) 9.31 urine 7 195 (1.34,2.83) 76.8%
Nagata et al. 2013 =— 6.05 (2.90, 12.62)11.77 air 1 1.03 (0.94,1.13) i}
Strgmylaite et al. 2014 —- 1.62 (1.19, 2.21) 18.80 ER status ER+ 3 1.05 (0.94,1.16) 65.7%
\évet;tei T' fOlS d = 82.5%, p = 0.000 .<[ > ;'1?1 (i'g;’ ;1),23) 223?122 ER- 3 100 (0.52,.27) 51.2%
ubtotal (I-squared = 82.5%. p =0.000) 14 (1.37,3.34) 84 PR status PR+ 1 085 (0.67,1.08) -
Case-control - Cd intake PR- 1 112 (0.84,1.49) i
Itoh et al. 2014 - 1.23 (0.76, 2.00) 15.85 Menopausal status post-menop. 5 1.01 (0.88,1.16) 68.2%
Subtotal (I-squared =.%, p =.) <> 1.23 (0.76, 2.00) 15.85 pre-menop. 1 0.66 (0.31,1.41) -
: BMI <25 3 1.08 (0.96,1.23) 67.2%
Overall (I-squared = 79.1%, p = 0.000) <> 1.93 (1.33, 2.80) 100.00 >95 3 0.99 (0.93,1.05) 15.8%
NOTE: Weights are from random effects analysis Smoking habits honh-smoker 2 1.01 (0.98,1.04) 0.0%
1 smoker 2 099 (0.96,1.01) 0.0%
Figure 1. Forest plot of case-control studies according to exposure assessment method. ex-smoker 1 0.85 (0.66,1.10) -
: : o
Reference HR (95% CI) Weight Geographic area North America 7 1.16 (0.95,1.41) 68.8%
Europe 3 1.20 (0.95,1.51) 82.3%
Cohort - Cd intake ‘ Asia 4 1.48 (0.90,2.43) 86.3%
Adams et al. 2012 1.00(0.r1,1.40) 6.77 Table 1. Stratified meta-analysis for overall studies
Julin et al. 2012 ~ 1.21 (1.06, 1.38) 19.63 ' Y HAIEs: *
Sawada et al. 2012 — 0.87 (0.61, 1.24) 6.34 Adams 2012 109 ~..afsa
Adams et al. 2014 0.90 (0.81, 1.00) 21.95 o DG
Eriksen et al. 2014 0.97 (0.85, 1.11) 19.13
Subtotal (lI-squared = 69.5%, p = 0.011) 1.00 (0.87, 1.15) 73.82 Julin 2012
Cohort - Cd urine
Lin et al. 2013 . 2.20 (0.84,5.77) 1.04
Garcia-Equinas et al. 2014 — 1.02 (0.50, 2.08) 1.85 Sawada 2012 700
Subtotal (I-squared = 36.9%, p = 0.208) — 1.39 (0.67, 2.92) 2.89
bohort - Cd aur Adams 2014 10.9
Liu et al. 2015 1.03 (0.94, 1.13) 23.30
Subtotal (I-squared = .%, p =.) 1.03 (0.94,1.13) 23.30
_ Eriksen 2014
Overall (lI-squared = 56.1%, p = 0.026) 1.02 (0.92,1.12) 100.00
NOTE: Weights are from random effects analysis 0 c 10 15 20 oE
1“ Cd intake (ug/die)
: : : Fisure 4. Average daily intake of Cd for cohort studies with dietary intake as
o . Figure 2. Forest pl?\t of cohort studies a°°°rd'2$ to exposure asiessment method. exposure assessment. EFSA tolerable intake of 25 pg/die is shown by the green line.
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Figure 3. Funnel plot with pseudo 95% CI of case-control and cohort studies.
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