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Urinary Cadmium
and Mammographic
Density

To the Editor:

omen whose mammograms show

high mammographic density have
approximately three-fold risk of breast
cancer compared with women with low
mammographic density.! The etiologic
relationship between mammographic
density and breast cancer remains
unclear, but high density shares risk fac-
tors with breast cancer, including hor-
mone therapy and reproductive history.!

Nonoccupational exposure to cad-
mium occurs through tobacco smoke or
contaminated foods.”? Cadmium accumu-
lates primarily in kidneys, but is also pres-
ent in breast tissue, and urinary cadmium
reflects long-term exposure.? In vitro and
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in vivo, cadmium displays estrogenic activ-
ity,> and epidemiologic evidence suggests
that cadmium exposure is associated with
increased breast cancer risk.* A previous
study in a smaller sample of premenopausal
women found equivocal evidence that uri-
nary cadmium was associated with higher
mammographic density.’ Thus, we sought
to further study the relationship of cadmium
exposure with mammographic density.
Women ages 4065 years with no
history of breast cancer or breast surgery
were recruited online through the Dr.
Susan Love Foundation (www.armyof-
women.org). Of 1,004 eligible women, 790
consented, completed the study question-
naire, and returned a urine sample and a
mammography report from the previous 18
months. The study protocol was approved
by the Institutional Review Board of Uni-
versity of Wisconsin (Madison). Sixty-five
reports had no or ambiguous breast den-
sity descriptions. Hence, 725 women were

included in our study. Mammographic den-
sity was assessed on the Breast Imaging
- Reporting and Data System (BI-RADS,
4th edition) semiquantitative scale.® Urine
collection containers were sterile, acid-
washed polypropylene bottles with screw-
top lids, a method previously used without
evidence of contamination.* Urinary cad-
mium was quantified using high-resolution
inductively-coupled plasma mass spec-
troscopy. Urinary creatinine was measured
using standard colorimetric techniques.
Creatinine-normalized urinary cadmium
(ng/g-cr) was calculated for each woman
by dividing urinary cadmium by creatinine.

Median urinary cadmium was 0.268
ng/g (interquartile range 0.152-0.452 ng/
g-cr). Geometric mean urinary cadmium
was elevated in older women (ages 40—45
years: 0.146 pg/g-cr, ages 61-65 years:
0.403 pg/g-cr) and ever-smokers (0.249
png/g-cr) compared with never-smok-
ers (0.210 pg/g-cr). After least-squares

TABLE.

ORs and 95% Cls of Higher Mammographic Density Compared with

Lower Mammographic Density Associated with Creatinine-normalized Urinary

Cadmium Concentration

Mammographic Density

Low (BI-RADS 1,2)

High (BI-RADS 3,4)

N =252 N =473 OR*® (95% CI)
Cadmium tertile (range, j1g/g-cr)
All women
1st (0.001, 0.185) 75 166 1 (reference)
2nd (0.186, 0.369) 85 157 0.96 (0.63, 1.5)
3rd (0.370, 2.192) 92 150 0.95(0.61, 1.5)
P (trend): 0.81
Per two-fold higher 1.0 (0.88, 1.2)
cadmium
Never-smokers N=164 N=328
1st (0.001, 0.185) 50 124 1 (reference)
2nd (0.186, 0.369) 62 113 0.78 (0.47, 1.3)
3rd (0.370, 2.192) 52 91 0.84(0.48, 1.5)
P (trend): 0.54
Postmenopausal N=290 N=19%
women
1st (0.001, 0.185) 73 47 1 (reference)
2nd (0.186, 0.369) 102 63 1.1 (0.64, 1.9)
3rd (0.370, 2.192) 115 84 0.94 (0.55, 1.6)

P (trend): 0.74

2Adjusted for age, body mass index, alcohol consumption, parity, postmenopausal hormone use, smoking status, and

menopausal status.

BI-RADS indicates Breast Imaging — Reporting and Data System (4th edition); CI, confidence intervals; OR, odds

ratios.
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adjustment for age and smoking, urinary
cadmium was higher in women of higher
parity (nulliparous: 0.227 pg/g-cr; >3
children: 0.261 pg/g-cr), and in postmeno-
pausal (0.254 pg/g-cr) compared with pre-
menopausal (0.233 pg/g-cr) women.

In contrast to a previous report,’ no
association was observed between urinary
cadmium tertile and BI-RADS category,
comparing BI-RADS 3 or 4 to 1 or 2
(Table). Results were similar when analysis
was restricted to never-smokers (P inter-
action: 0.75) or postmenopausal women
(P interaction: 0.34); when repeated with
women with >1 pg/g-creatinine as the
highest exposure group; and when BI-
RADS 3 and 4 were analyzed separately.

The women in this study were
recruited through the “Army of Women,””
a nationwide pool of breast cancer study
volunteers. Therefore, participating women
may not be representative of US women,
and our study sample differs from the ear-
lier study.> The range of urinary cadmium
we observed was comparable with repre-
sentative samples of US women,® while the
prevalence of high mammographic density
was higher than reported for similarly aged
US women.’ Overall, our study included
an adequate range of both urinary cad-
mium and mammographic density to have
detected an etiologic relationship, if present.

We used BI-RADS ratings recorded
in routine mammography reports from
participant’s community mammogram
providers, a feasible approach for epide-
miologic studies compared with obtaining
mammogram images and measuring per-
cent mammographic density. Moreover,
good correlations between BI-RADS and
percent mammographic density, and in BI-
RADS assignment between readers, have
been demonstrated.!® Thus, we expect that
misclassification of BI-RADS may have
modestly biased our results toward a null
finding.

In summary, although cadmium is
a putative “metallohormone,” we did not
find evidence that cadmium exposure as
measured in urine was associated with
breast density. If cadmium is a risk factor
for breast cancer, our findings might imply
that this relationship is independent of
breast density.
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Joint Association of
Long-term Exposure to
Both O, and NO, with
Children’s Respiratory

Health

To the Editor:

Recent studies have suggested associa-
tions between long-term exposure to

ozone and respiratory health.!? These

studies have generally characterized
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