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Background

Cadmium is a toxic heavy metal that
has been implicated Iin breast cancer
etiology, albeit with inconsistent results.
The general population is exposed to
cadmium through dietary intake,
cigarette  smoking, emissions  of

Methods

Following a literature search through

September 10, 2019, we carried out a

systematic review and a dose-response
meta-analysis using the ‘one-stage’

motorized traffic and industrial facilities.
We carried out a systematic review and
dose-response meta-analysis of the
cohort studies investigating the
association between cadmium exposure
and breast cancer risk.

study specific estimates using restricted
maximum likelihood methods In a
random effects meta-analysis. We
carried out stratified analyses by

Results

We identified eleven studies on breast
cancer risk (Figure 1), six based on
cadmium dietary Iintake, and five on
urinary excretion levels. None of the
Included studies was at high risk of bias
and main confounders Iin risk of bias:
age, smoking habits, body mass index,
hormone replacement therapy (+ energy
Intake or creatinine adjustment).

In dose-response analysis, we observed
a positive, statistically imprecise linear
relation between dietary cadmium intake

interval-Cl 0.80-1.56). Conversely, we
detected a very Iimprecise negative
association between urinary cadmium
excretion and disease risk (RR=0.89,
95% CI 0.37-2.14 at 2 ug/g creatinine of
cadmium  excretion, Figure 2B).
Analysis restricted to post-menopausal
women showed substantially no
association (Figure 2C and 2D), as was
true for all meta-analyses carried out by
comparing the highest versus the lowest
exposure category (Figure 3). Funnel

for

blas showed

and disease risk (Figure 2A). Risk ratio
(RR) at 20 pg/day compared with no
intake was 1.12 (95% confidence

plots publication
substantial symmetric
(Figure 4).

approach. We used a restricted cubic
spline model with 3 knots at fixed
percentiles (10, 50, 90%) and we pooled

exposure assessment method and

menopausal status. distribution

Reference Weight cohort

Records identified through RR (95% ClI)

PubMed database searching
(n=213)

Records after duplicates removed
(n=218)
Records screened
(n=218)

Full-text articles assessed
for eligibility
(n=25)

Records identified through
citation chasing and reference

list scanning (n=5) dCd

Adams 2012a
Adams 2014
Eriksen 2014
Julin 2012
Sawada 2012
Grioni 2019

Subtotal (I-squared = 74.1%)

1.00 (0.71, 1.40) 11.27
0.90 (0.81, 1.00) 23.43
0.97 (0.85, 1.11) 21.88
1.21 (1.07, 1.36) 22.65
0.87 (0.61, 1.24) 10.72
1.54 (1.06, 2.23) 10.05
1.04 (0.90, 1.21) 100.00

Records excluded
(n=193)

Full-text articles excluded, with reasons (n =14 )
- study on mechanisms (n = 4)
- epidemiologic reviews (n = 4)

uCd
Adams 2016 .
Eriksen 2017 .

Garcia-Equinas 2014 <=
Lin 2013

Subtotal (I-squared = 45.8%)<>

WHI
DCH
SHS
NHANES Il

0.80 (0.56, 1.14) 38.72
1.14 (0.82, 1.59) 40.63
0.58 (0.18, 1.85) 8.7°
2.20 (0.84, 5.77) 11.90
1.01 (0.70, 1.47) 100.00

- case-control studies (n = 3)
- studies on environmental air exposure (n = 2)
- cross sectional study (n = 1)

Studies included in
gualitative synthesis
(n=11)

One study excluded because carried out on the
same cohort using the same exposure

assessment method | | | |
5 1 2 4 6

Figure 3. Risk ratio (RR) with 95% confidence interval (Cl) of breast cancer risk for highest versus
lowest cadmium exposure assessed through diet (dCd) or urinary excretion (uCd). The area of red
squares is proportional to the inverse of the variance of the estimated log RR. Open diamonds represent
the combined RR for each subgroup.

Studies included in quantitative
synthesis (meta-analysis)
(n=10)

Figure 1. Flow-chart of systematic literature search
(Box 1) on cadmium exposure and breast cancer risk
until September 10, 2019

Included

Box 1 Search strategy

("cadmium"[MeSH Terms] OR ("cadmium"[MeSH Terms] OR "cadmium"[All Fields]) AND
tiab[All Fields] OR ("cadmium"[MeSH Terms] OR "cadmium"[All Fields])) AND ("breast
neoplasms"[MeSH Terms] OR breast cancer[TIAB]) AND "humans"[MeSH Terms]
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Figure 4. Funnel plots for publication bias for dietary (A) and urine level (B). The outer dash lines
iIndicate the triangular region within which 95% of studies are expected to lie in the absence of both bias
and heterogeneity.
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positive association between cadmium
and breast cancer also based on the

smoking and hormone receptor status.
Therefore, possible associations
between cadmium exposure and breast
cancer risk in selected subgroups cannot
be entirely ruled out.

Figure 2. Dose-response meta-analysis of breast cancer risk from cadmium exposure using dietary
iIntake — dCd (A-C) or urine levels — uCd (B-D) in all women (A-B) and in post-menopausal women only
(C-D). Spline curve (solid line) with 95% confidence limits (long dashed lines) with a background gray
line assuming a linear increase. RR risk ratio.

summary of findings evaluation using
GRADE approach (Table 1). Available
data were too Ilimited to carry out

Supported by grant: GP-EFSA-AFSCO-2017-01 GAO9
of the European Food Safety Authority

h Mail to. Dr. Tommaso Filippini: tommaso.filippini@unimore.it

lEnvironmental, Genetic and Nutritional Epidemiology Research Center (CREAGEN), Department of Biomedical, Metabolic and Neural Sciences, University of Modena and Reggio Emilia, Modena, Italy;
2EPIUnIt - Institute of Public Health, University of Porto, Porto, Portugal; *Faculty of Food and Nutrition Sciences, University of Porto, Porto, Portugal; “Department of Public Health and Forensic Sciences,
and Medical Education, Unit of Epidemiologg/, Faculty of Medicine, University of Porto, Porto, Portugal; °>Department of Hygiene, Epidemiology and Medical Statistics, School of Medicine, National and
Kapodistrian University of Athens, Greece; °Department of Public Health Sciences, Karolinska Institute, Stockholm, Sweden; ‘Department of Epidemiology, Boston University School of Public Health,
Boston, USA.



	Diapositiva numero 1

