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Abstract Introduction

Calcium plays a variety of roles in the body, from neural transmission
of different disorders, including but not limited to, hypertension, to enzymatic activity. Given the integral role calcium plays, it is essential for the
atherosclerosis, diabetes mellitus, and chronic kidney disease. As it body to have easy access to the ion. It is estimated that 45% of the body’s
currently stands, there is no standardized therapy and/or treatment calcium reserve is bound to proteins, 45% exists as the active/ionized form, and
that has been proven to reverse or cure vascular calcification. Studies | 10% is bound to anions. With the numerous important roles of calcium in the

Vascular calcification has been associated with a variety
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have demonstrated that elevated levels of serum calcium correlate body, it is somewhat surprising that only 10-15% of dietary calcium is absorbed & oo oo

with increased levels of vessel deposition. Additionally, there is via the gut.. Despite this, V|t.am|r.1 D suppl.ements Increase absorption of calcium to ' e
olenty of evidence to support the role of vitamin D in calcium 30-40%. With the help of vitamin D, calcium absorption from the gut almost i
absorption and maintenance. triples. This creates new questions, such as what are the consequences of excess e
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vitamin D on blood calcium levels; for reference, the FDA currently recommends a

This review aims to evaluate a relationship between excess vitamin D 8 5ily supplementation of vitamin D at 600-800 1U/day with the upper limit being e
supplementation and calcified vessels of the lower extremity 4000 1U/day. (St. Vincent’s University Hospital), (Wang 2018) <

secondary to hypercalcemia.

High blood calcium levels can be caused by a variety of pathologies DiSCUSSiOn
Electronic databases were utilized to search for articles relating to and medications including, but not limited to, cancer, kidney failure, thiazide

vascular calcification, vitamin D, and the lower extremity. Articles diuretics, anq hyr.)erthyrc%ic?lism (Pan 2023);. Hf)wever, a study done by Nazia . With various studies supporting the relationship of Vitamin D and
were evaluated for relevance, quality and potential bias. Although found that Vltamln D toxicity Is One. of the major cguses of hyp.e.rcalcemla Naz|a vessel calcification, it comes as a surprise that Billington found no direct
there is clear evidence that Vitamin D toxicity can be a major cause of [ (2024)s. Regarding high serum calcium levels, Rubin saw a positive correlation correlation between doses of vitamin D supplementation ranging from 400,
hypercalcemia and animal models support that increased Vitamin D between elgvated serum calcium Ievgls and carot!d plaque jchlckness in astudy 4000, and 10,000 IU daily and correlated tibial vessel calcification. The trial
supplementation causes increased aortic calcifications, more conducted in Nc.)r.thern Manha?tjcan with 11.94 subjects (Rubin 2006)2.' utilized high resolution peripheral quantitative computed tomography (HR-
research is needed to fully understand the extent to which this Ad.dltlonal.ly, ° .posr.uve corre.latlon was found between dietary . pQCT) to evaluate vessel calcification over a 3-year, double-blind, randomized
impacts vascular calcification in the lower extremity. supplementation of vitamin D in goat/pig models and the development of aortic control study (Billington 2020)8. The study included a sample size of 287 and

and coronary calcific lesions (Wang 2018),. Administration of sub-lethal Vitamin D
doses and nicotine (7.5mg/kg) within rat models resulted in 10-40-fold increase of
calcium deposition within the aorta. Another study found vitamin D
administration of 500,000 IU/kg/day for 3 consecutive days resulted in severe
aortic calcification within a 7-day period (Kang 2010).. When the dosage was
reduced to 100,000 IU/kg/day over a course of a 7-day trial, moderate aortic
calcification was produced (unpublished). These findings point towards the
relationship between hypervitaminosis and vessel calcification.

In a retrospective study, the severity and overall progression of
vascular calcification was linked between vitamin D and individuals with chronic
kidney disease, as well as undergoing extensive dialysis treatment (Goldsmith
1997).. Furthermore, similar findings were discovered within young adults with
chronic kidney disease (Brise 2006)-.

a mean age of 62.2 years. The parameters were designed to target a Vitamin D
deficient population (mid sixties) with various dosing groups of 400, 4000,
10,000 IU daily.

The lack of supporting evidence found between Vitamin D levels
and tibial vessel calcification was surprising. There is plenty of data to link
excess vitamin D supplementation to hypercalcemia, and there is data that
links hypercalcemia to vessel calcification. This begins to raise new questions
and requires further analysis of other variables. One of these variables is the
length of the study. Another is the use of the tibial artery. Would the results
differ if the study were longer, or if the study evaluated a vessel from the
upper extremity? Are the results due to the role of vessel diameter or is there
another physiological process that makes lower extremity vessels less prone to
calcification compared to other vessels such as the coronary arteries?

Methods

A PubMed search was performed. Keywords included
“vessel calcification” AND “hypervitaminosis D” AND “lower
extremity”. Three reviewers independently extracted data and
evaluated for bias. 20 studies were initially discovered. Following
further examination of relevancy, purpose, overall credibility, and
industry funded biased, 2 studies remained. Utilizing relevant citation
references from the beginning sample size, an additional 5 studies
were discovered. A total of 7 studies were utilized in our final
analysis.
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Although there is clear evidence that Vitamin D toxicity can be a major cause of hypercalcemia and animal models support that
increased Vitamin D supplementation causes increased aortic calcifications, there is not enough data to support a direct association
between increased vitamin D supplementation and vascular calcifications of the lower extremities in human subjects. More research is
needed to fully understand the extent to which elevated Vitamin D levels impacts vascular calcification in the lower extremity.
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