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Vitamin D3 (cholecalciferol) is a fat-soluble vitamin that plays a crucial role
in maintaining calcium and phosphate homeostasis, supporting bone health,
and modulating immune function. While its supplementation is widely
recommended to address deficiency, excessive intake can lead to toxicity,
manifesting as hypercalcemia. This condition is associated with a range of
gastrointestinal symptoms, including constipation, nausea, vomiting, and
abdominal pain. This review aims to assess the safety profile and therapeutic
efficacy of Vitamin D3 supplementation, particularly focusing on its role in

calcium metabolism, the pathophysiology of hypercalcemia, and the clinical
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management strategies employed to mitigate these adverse effects.
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1. Introduction

Vitamin D3 is synthesized in the skin upon exposure to sunlight and can also be obtained through
dietary sources and supplements. Once ingested, it undergoes hydroxylation in the liver to form 25-
hydroxyvitamin D, the major circulating form, which is then converted in the kidneys to its active
form, 1,25-dihydroxyvitamin D. This active metabolite facilitates intestinal calcium absorption and
regulates calcium and phosphate homeostasis.

Adequate levels of vitamin D3 are essential for maintaining bone health and overall physiological
functions. However, excessive intake can lead to toxicity, characterized by hypercalcemia. Symptoms
of hypercalcemia include gastrointestinal disturbances such as nausea, vomiting, constipation, and
abdominal pain, which are commonly observed in cases of vitamin D3 overdose.

2. Mechanism of Action and Calcium Metabolism

Vitamin D3 enhances the intestinal absorption of calcium and phosphate, contributing to bone
mineralization and maintaining serum calcium levels. However, excessive vitamin D3 leads to
increased calcium absorption, elevated serum calcium levels, and subsequent deposition of calcium in
soft tissues, including the gastrointestinal tract, kidneys, and vasculature.

The gastrointestinal manifestations of hypercalcemia are thought to result from calcium's inhibitory
effect on smooth muscle function and neurotransmitter release, leading to symptoms such as
constipation, nausea, and vomiting.
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Clinical Manifestations of Vitamin D3 Toxicity

The clinical presentation of vitamin D3 toxicity is primarily due to hypercalcemia. Early symptoms
include gastrointestinal disturbances such as nausea, vomiting, constipation, abdominal pain, and
anorexia. Renal manifestations may include polyuria, polydipsia, nephrolithiasis, and renal
insufficiency. Neurological symptoms can range from fatigue and confusion to weakness, and in severe
cases, coma. Cardiovascular manifestations may include hypertension and arrhythmias.

In severe cases, prolonged hypercalcemia can lead to calcification of soft tissues and irreversible organ
damage.

Epidemiology and Risk Factors

Vitamin D3 toxicity is relatively rare but can occur with excessive supplementation. Risk factors
include high-dose supplementation exceeding the tolerable upper intake level of 4,000 [U/day, renal
impairment reducing the capacity to metabolize vitamin D3, malabsorption syndromes impairing
nutrient absorption, and concurrent use of calcium supplements increasing the risk of hypercalcemia.

3. Diagnosis

Diagnosis of vitamin D3 toxicity involves a comprehensive clinical assessment, including evaluation
of symptoms and medical history. Laboratory tests measuring serum calcium, phosphate, and 25-
hydroxyvitamin D levels are essential. Imaging studies may be conducted to assess for soft tissue
calcification in severe cases.

Management

Management of vitamin D3 toxicity includes immediate cessation of vitamin D3 supplementation to
prevent further elevation of serum calcium levels. Hydration with intravenous fluids is administered
to promote renal excretion of calcium. Medications such as corticosteroids or bisphosphonates may be
used to inhibit bone resorption and lower serum calcium levels. In cases of severe hypercalcemia or
renal failure, dialysis may be necessary to remove excess calcium.

Prevention

Preventive measures include adherence to recommended dosages of vitamin D3 supplements, regular
monitoring of serum calcium and vitamin D levels in individuals on long-term supplementation, and
patient education regarding the risks of over-supplementation and the importance of following
prescribed dosages.

4. Conclusion

While vitamin D3 supplementation is beneficial for bone health and calcium metabolism, excessive
intake can lead to hypercalcemia with associated gastrointestinal symptoms such as constipation,
nausea, vomiting, and abdominal pain. Clinicians should be vigilant in monitoring patients receiving
vitamin D3 supplementation, especially those at higher risk for toxicity, to ensure safe and effective
use of this essential nutrient.
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