Ratio of blood Zn/Cu levels as a marker of survival in breast cancer patients
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Abstract

Recently, there are more and more articles assessing the relationship between the level of
micronutrients in the serum and the risk and prognosis of patients with breast cancer. Numerous
observational studies and metaanalysis have shown decreased serum zinc level and increased copper
levels in women with breast cancer. There are no clear data assessing the relationship between serum
zinc, copper level and their ratio (copper/zinc) and the prognosis of breast cancer patients. In this
study, we investigate serum level of zinc, copper and their ratio and survival after a diagnosis of breast
cancer. We obtained a blood sample from 538 women diagnosed with a primary invasive breast cancer
between 2008 and 2015 in the region of Szczecin, Poland. Blood was collected after diagnosis but
before starting treatment. Serum zinc and copper level was quantified by mass spectroscopy and each
patient was assigned to one of four categories (quartiles) based on the distribution in the entire cohort.
After calculating the copper to zinc ratio, patients were also assigned to one of four categories
(quartiles). Patients were followed from diagnosis to death over a mean follow-up of 9.97 years. Vital
status was obtained by linkage to the Polish National Death Registry. We observed a relationship
between serum zinc levels and ratio (copper/zinc) and overall survival. The 10-year overall survival
was 64.9 % for women in the lowest (< 762.7 pug/L) and 79.9 % for those in the highest (> 920.3 pg/L)
quartile of serum zinc level (p = 0.004), and was 58.3 % for women in the highest (> 1.563) and 82.1
% for those in the lowest (<1.160 ) quartile of serum copper/zinc ratio (p < 0.001). The multivariate
hazard ratio (HR) for death was 1.74 (95%CI 1.07-2.04; p = 0.02) for patients in the lowest quartile of
serum zinc, compared to those in the highest, was 2.26 (95% CI 1.38-3.69; p = 0.001) for patients in
the highest quartile of serum copper/zinc ratio, compared to those in the lowest and was not significant
for serum copper levels. The 10-year breast cancer-specific survival was 73.8 % for women in the
lowest (< 762.7 pg/L) and 84.3 % for those in the highest (> 920.3 pg/L) quartile of serum zinc level
(p = 0.009), and was 67.2 % for women in the highest (> 1.563 ) and 84.9 % for those in the lowest
(£1.160 ) quartile of serum copper/zinc ratio (p < 0.001). The multivariate hazard ratio (HR) for breast
cancer death was 1.85 (95%CI 1.02-3.37; p = 0.04) for patients in the lowest quartile of serum zinc,
compared to those in the highest, was 2.07 (95% CI 1.17-3.63; p = 0.01) for patients in the highest
quartile of serum copper/zinc ratio, compared to those in the lowest and was not significant for serum
copper levels. There is evidence that the serum zinc level and copper/zinc ratio provides an
independent predictive value for overall survival and breast cancer specific surival after breast cancer
diagnosis.



