Blood Elements Levels and Cancer Risk in BRCA1 Mutation Carriers: A Prospective Study
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Abstract:

Women with BRCAL mutations face a significantly elevated risk of breast and ovarian cancers,
with lifetime risks of approximately 70% and 40%, respectively. Given this high cancer risk, our
study aimed to investigate whether modifiable factors, particularly blood elements levels, could
influence cancer risk in this population. We prospectively observed 1,204 initially healthy BRCAL
mutation carriers, most of whom were younger than 50 years (mean age 39). During the 7.5-year
follow-up, 206 cancer cases were diagnosed, including 143 breast cancers, 38 ovarian cancers, and
25 other malignancies.

Using ICP-MS, we measured the concentrations of 23 trace elements (Ag, As, Br, Ca, Cd, Co, Cs,
Cu, Fe, Hg, I, Li, Mg, Mn, Mo, Ni, P, Pb, Se, Sn, Sr, Ti, V, Zn) in the blood of all participants. The
cohort was divided into tertiles based on these elements levels. Cox proportional hazards regression
was applied to assess the relationship between elements levels and cancer risk.

Our analysis identified several significant findings. High silver levels were associated with a 6.5-
fold increased risk of ovarian cancer, while low cobalt levels reduced ovarian cancer risk nearly
threefold. Elevated iodine levels posed a significant danger, increasing ovarian cancer risk by 3.7
times. Similarly, high levels of lithium, molybdenum, vanadium, and zinc were linked to varying
cancer risks. An additive protective effect was observed when optimizing multiple elements, with
silver, cobalt, lithium, iodine, molybdenum, vanadium, and zinc levels showing an eightfold
difference in ovarian cancer risk.

In breast cancer, optimal levels of iodine, phosphorus, and lead modestly reduced risk, and a
combined effect of lead and molybdenum resulted in a nearly fourfold reduction. The zinc-to-
copper ratio also demonstrated a 1.53-fold reduction in the risk of any cancer. Furthermore, lower
levels of cadmium, copper, iodine, and lead were associated with improved overall survival, with
lead having the strongest impact on all-cause mortality (a fourfold reduction in risk).

In conclusion, trace elements may serve as important markers of cancer risk in BRCAL1 mutation
carriers, and their optimization could offer a modest reduction in cancer risk. However, preventive
surgeries and regular screenings remain the most effective risk-reduction strategies for this high-risk
population. Understanding the interactions between trace elements could offer additional insights
for risk management.



