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Editor's Note: Evidence is accumulating that suggests a link between low vitamin D levels and poor prognosis in breast cancer. However, while studies demonstrate an association between the two, clinicians are faced with the task of addressing the issue with patients and answering questions about vitamin D supplementation. Selecting an optimal dose for supplementation can be especially challenging because little correlation exists between the amount of vitamin D consumed and blood levels. At the 2009 Annual Meeting of the American Society of Clinical Oncology, held in Orlando, Florida, from May 29 to June 2, 2009, additional studies regarding vitamin D and breast cancer were presented. While at the ASCO meeting, Medscape Oncology contributor Emma Hitt, PhD, discussed the role of vitamin D in breast cancer and recent findings on the topic with Pamela J. Goodwin, MD, a Senior Investigator at the Samuel Lunenfeld Research Institute of Mount Sinai Hospital, in Toronto, Ontario, Canada. 

Medscape: You recently reported the findings of a prospective study in the Journal of Clinical Oncology showing that low vitamin D levels were associated with poor outcomes in breast cancer. Can you describe those findings and their clinical significance? 

Dr. Goodwin: We evaluated a cohort of 512 women who had been diagnosed with breast cancer between 1989 and 1996, and at the time of diagnosis, we measured their vitamin D levels -- after surgery but before they started treatment.[1] We then followed them for 11.6 years; during that time, 116 women had distant recurrences, and 106 women died. We found that women with low vitamin D levels tended to be more obese and to have higher-grade tumors.

They were also at a greater risk for both distant recurrence and death; low levels of vitamin D were associated with an increased risk for distant recurrence, with a hazard ratio of 1.94 (ie, an almost doubled risk). Decreased survival was also associated with the lowest vitamin D levels, with a hazard ratio of 1.73. For the most part, these effects remained significant upon multivariate analyses, even after adjusting for a large number of factors.

What we found, though, was an association, not a cause-and-effect relationship (ie, we are unable to say that the low vitamin D caused the poor outcomes). Vitamin D levels are associated with a large number of factors, including diet, physical activity, sun exposure, and general overall health. Although we tried to control for as many of those as we could, in this observational setting it could not be definitively concluded that these outcomes resulted from low levels of vitamin D.

Medscape: What are the potential mechanisms that may explain this association? 

Dr. Goodwin: We measured 25-hydroxy vitamin D, the predominant circulating form of vitamin D in the blood, which is converted in breast cancer tissue to the active form, 1,25-dihydroxy vitamin D. This then binds to vitamin D receptors present on breast cancer cells, and the vitamin D receptors then translocate to the nucleus, bind to vitamin D response elements in genes, and regulate the transcription of over 200 genes that are responsible for proliferation, differentiation, apoptosis, and adhesion; thus, the biology for an effect of vitamin D in breast cancer is quite strong. Several studies at ASCO this year addressed the association between vitamin D and breast cancer.

Medscape: What were some of the findings presented with respect to this topic? 

Dr. Goodwin: One study was an analysis of postmenopausal breast cancer patients from the NCIC-CTG MA14 trial,[2] evaluating serum 25-hydroxy vitamin D levels and prognosis; this study found no association between vitamin levels and event-free survival or relapse-free survival. Vitamin D levels were measured and available in 607 patients in the phase 3 MA.14 trial, which evaluated adjuvant tamoxifen with or without octreotide (90 mg/month depot injection for 2 years). Dr. Piura and colleagues had hypothesized that baseline serum D might be associated with relapse of breast cancer in bone and/or other metastatic sites, but no such association was found.

Another study evaluated the relationship between vitamin D levels and obesity,[3] which has been the subject of many studies with contrasting results. For instance, guidelines for vitamin D intake do not take body mass index (BMI) into consideration. The researchers examined the relationship between serum 25-hydroxy vitamin D and BMI in 740 cancer patients presenting at the Cancer Treatment Centers of America between January and June 2008. The mean BMI was 27.9 kg/m2 (standard deviation [SD] = 6.7). Of those patients, 18% had lung cancer, 13% had colorectal cancer, 11.6% had pancreatic cancer, 6% had prostate cancer, and 5% had ovarian cancer. They found that as BMI level increased from normal weight to overweight to obese, vitamin D decreased significantly (P = .001). For each 1-kg/m2 increase in BMI, there was a mean decline of 0.43 ng/mL in serum vitamin D (P = .001).

Another study by the same research group evaluated serum 25-hydroxy vitamin D and nutritional status in the same cohort of patients.[4] Trukova and colleagues hypothesized that mean serum 25-hydroxy vitamin D levels may be significantly lower in malnourished oncology patients compared with patients with adequate nutritional status. They assessed nutritional status using Subjective Global Assessment, which classifies patients according to 3 levels of nutritional status, and serum albumin, divided into 2 groups: ≥ 3.6 g/dL and < 3.6 g/dL. Mean serum albumin and serum vitamin D were 3.5 g/dL (SD = 0.6) and 21.9 ng/mL (SD = 13.5), respectively. Vitamin D levels were low across the cohort, and no significant difference in the mean vitamin D levels across serum albumin or across the 3 categories of nutritional status was noted. Thus, vitamin D deficiency was found to be prevalent among cancer patients regardless of nutritional status, suggesting that screening for vitamin D deficiency and vitamin D repletion should be considered for all cancer patients.

In a study conducted at the Cleveland Clinic[5] that measured prevalence and risk factors for vitamin D insufficiency in cancer, researchers found that vitamin D insufficiency was common among the cancer patients tested. They reviewed electronic medical records of all adult solid tumor patients (n = 39,254) treated from 2006 to 2007. Of those, 2100 patients had vitamin D levels evaluated. The patients tested were more likely to be female (66% vs 47%) and to have breast, hepatobiliary, skin, or thyroid cancer than those not tested (P < .001, for both). Of the patients tested, 69% had insufficient vitamin D levels, and 10% had a frank deficiency of < 12 ng/mL. Upon multivariate analysis, insufficiency was associated with male gender, African American race, and month of test (February, March, April, and October). Low levels were also found more often in patients with low albumin and in those not receiving antineoplastic medication or vitamin D supplementation (P < .01 for all).

In another study,[6] Khan and coworkers, from the University of Kansas Medical Center, evaluated the effect of high-dose vitamin D supplementation (50,000 IU/wk) on 25-hydroxy vitamin D levels in postmenopausal breast cancer patients with baseline levels below 40 ng/mL who were starting on an aromatase inhibitor. After 6 weeks of supplementation, 98% of the patients achieved levels higher than 40 ng/mL; however, after 12 weeks, when vitamin D supplementation was reduced to 600 to 1000 IU per day, levels fell by 6.8% per month over the subsequent 3 to 6 months. The investigators concluded that standard doses of 600 to 1000 IU per day were inadequate to maintain high vitamin D levels.

Medscape: What recommendations do you have for clinical practitioners with respect to vitamin D supplementation? 

Dr. Goodwin: It is difficult to define a precise level of supplementation that would be optimal for all cancer patients, but from the perspective of general and bone health, given the high prevalence of vitamin D inadequacy that has been demonstrated in several studies, it is probably reasonable for breast cancer patients to take a vitamin D supplement. There is, however, much controversy as to what dose of supplementation should be taken. It is difficult to link the dose of the supplement to the blood level and the biologic effect.

I recommend to my patients that if they are taking more than about 1000 IU/day, they should probably get their blood levels assayed to confirm that levels are in a reasonable range. The current American RDA [recommended daily allowance] is age-related and ranges from 200 to 600 IU/day, although this target range is being reviewed by the Institute of Medicine because there is a growing consensus that those levels are probably too low for many individuals. The Canadian Cancer Society has recommended 1000 IU/day. The difference between 600, which is the top of the American recommendation, and 1000 is not large and may be safe, but many people are taking 10,000 IU/day for long periods of time, which is far above the RDA, and I think it is reasonable for them to get their blood levels checked.

Vitamin D toxicity manifests as high blood levels of calcium, bone problems, and kidney problems. In addition, we do not understand the potential effects of vitamin D levels that are above the "ideal" range but below the toxic range. We do not know whether these levels can have adverse effects on cancer or health outcomes. So, we want to be cautious and make sure that people maintain levels that are in the beneficial range yet are not too high. I have recently addressed this issue in an editorial, published in the Journal of Clinical Oncology,[7] which discusses the issue of how much vitamin D is enough, and why some patients should be tested.

We do not understand the potential effects of vitamin D levels that are above the "ideal" range but below the toxic range. We do not know whether these levels can have adverse effects on cancer or health outcomes. So, we want to be cautious and make sure that people maintain levels that are in the beneficial range yet are not too high. 
Medscape: What additional studies do you think are needed to further clarify this issue? 

Dr. Goodwin: I think it's going to be impossible to do randomized trials, which is what we would like to do, because so many women are taking vitamin D. I think we need more studies to evaluate the link between vitamin D and cancer outcome, and particularly the biologic effects of vitamin D on cancer. We need to understand the effects of vitamin D on cancer outcomes and to determine whether there is a preferred range of vitamin D levels.

I think we also need to understand what contributes to vitamin D levels in individual patients. Two different people taking the same supplement dose, for example, will have different vitamin D levels, and we do not fully understand the factors that predict those levels. Diet, exercise, sun exposure, and supplement use are part of the answer, but there seem to be genetic factors that predict vitamin D levels as well.

This is quite a controversial, even emotional, issue. I think it is important for health professionals to act on evidence, as much as they can, rather than speculation. There is probably considerable benefit to helping our patients attain a vitamin D level in the range that is optimal for general health, but caution should be used in recommending extremely high doses of vitamin D for long periods of time without careful blood monitoring.
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