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I What is vitamin D deficiency?

Vitamin D synthesis occurs in skin cells upon exposure to sunlight. However, in modern society,
individuals spend most of their time indoors, resulting in inadequate sunlight exposure for vitamin D
production. Consequently, the prevalence of vitamin D deficiency has become an important health
issue.

According to the "Korea National Health and Nutrition Examination Surveyo, the average serum 25-
hydroxyvitamin D [25(OH)D] concentration is 21.2 N 7.5 ng/mL in men and 18.2 N 7.1 ng/mL in
women. When a serum 25(OH)D concentration of 20 ng/mL was used as the cutoff for vitamin D
deficiency, 47.3% of men and 64.5% of women showed vitamin D deficiency.

Vitamin D deficiency or insufficiency poses a significant threat not only to the elderly population but
also to the younger population. Particularly, individuals living in urban areas and working indoors
are more prone to vitamin D deficiency during the spring and winter seasons and so should take
vitamin D supplements. While there may be slight variations among academic organizations,
maintaining a blood 25(OH)D concentration of 30-100 ng/mL is generally considered optimal for
bone health. A meta-analysis of randomized controlled trials on fractures and falls reported that a
blood 25(OH)D concentration of 30 ng/mL or higher is associated with a decreased risk of fractures
and falls.

The 2015 position statements of the Korean Society of Bone and Mineral Research recommend a
daily vitamin D intake of at least 800 IU to sustain a minimum 25(OH)D concentration of 20 ng/mL,
and in some cases, to achieve a level of 30 ng/mL or higher. It also specifies that blood 25(OH)D
concentrations should be monitored if vitamin D deficiency is suspected, As the levels of vitamin
D in the body can fluctuate seasonally and depending on the individual's condition, even
among healthy individuals, it is important to monitor vitamin D levels at least once a year to
maintain adequate vitamin D concentrations in the body.
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I Vitamin D deficiency and other associated diseases

In addition to vitamin D deficiency, a state of vitamin D insufficiency (e.g., 0 30 ng/mL) without obvious
musculoskeletal symptoms can potentially lead to health problems. A meta-analysis showed that there is
a close relationship between vitamin D insufficiency and type 1 and type 2 diabetes, and studies have
shown that vitamin D intake can improve the symptoms of diabetes.

Higher vitamin D concentrations are associated with a lower incidence of cardiovascular disease.
Given that vitamin D functions as a hormone that regulates cell growth, it has been found to be
linked to various tumors, including breast and colorectal cancer.

The relationship between Alzheimer's disease and vitamin Ds insufficiency has also been
suggested, and reports indicate that vitamin Ds insufficiency is associated with the onset and
exacerbation of immune-related disorders (e.g., multiple sclerosis, allergic rhinitis, and atopic
dermatitis).



I Vitamin D synthesis and metabolism

Vitamin D is a fat-soluble vitamin that plays an
important role in maintaining calcium homeostasis
and bone metabolism in the body. The precursor of
vitamin D, 7-dehydrocholesterol, is converted to |

previtamin D by ultraviolet-B (UV-B) radiation, and / @
previtamin D is further converted to vitamin D. In
Vitamin D is absorbed into intestinal cells along with
fatty acids and transported to the liver, where it
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vitamin D2 (ergocalciferol) is synthesized by the
ultraviolet irradiation of plant sterols such as
ergosterol, found in mushrooms.

vitamin Ds (cholecalciferol) is produced, while
into the bloodstream. 25(0H)D

In the liver, vitamin D is converted to 25-

hydroxyvitamin D (25[OH]D), and in the kidneys, it is

further converted to its active form, 1,25- ~—
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Utility of vitamin D,/D; test using LC-MS/MS

The concentration of 25-hydroxyvitamin D (25[OH]D) serves as a reliable indicator of vitamin D
levels, as it is the major circulating form of vitamin D in the body, with minimal daily fluctuations, and
is less influenced by sunlight exposure or dietary intake. Immunoassays using specific antibodies
and liquid chromatography with tandem mass spectrometry (LC-MS/MS) are commonly used in
laboratories for vitamin D testing.

Immunometric assays are widely utilized due to their automated immunoassay systems, which offer
cost-effective and rapid results. However, occasional inaccuracies may arise due to non-specific
interferences from other vitamin D metabolites, proteins, or lipids present in the serum. LC-MS/MS,
on the other hand, provides excellent analytical sensitivity and can accurately measure the
concentrations of 25(OH)D, and 25(OH)Ds separately. It is particularly useful in determining the
precise serum concentration of vitamin D before prescribing vitamin D supplements and monitoring
the response to supplementation based on changes in 25(OH)D/Dz (LC-MS/MS) levels.




Reimbursement criteria for vitamin D testing O bl 2059-204 (o) erforced S 1, 2071

The reimbursement criteria for Nu490Na vitamin-[high-quality immunoassay]-D2, D3, total vitamin D, 25-OH
-Vitamin D(total), Nu490Da vitamin -[High-quality LC-MS]- D2, D3 test are as follows:

A. Eligibility for reimbursement
1) Gastrointestinal disorders and malabsorption conditions that can cause vitamin D malabsorption
2) Current use of antiepileptic drugs (such as phenytoin, phenobarbital), tuberculosis medications,

antiretroviral agents, antifungal drugs (ketoconazole), and lipid-lowering agents (cholestyramine)

3) Liver failure, cirrhosis
4) Chronic kidney disease
5) Malignant tumors
6) Rickets

7) After the diagnosis of osteoporosis (including cases requiring differentiation of secondary
0steoporosis causes)

8) Osteomalacia

9) Burns involving more than 40% of the body surface area

10) Parathyroid dysfunction (hypo, hyper)

11) Calcium metabolism disorders (hypercalcemia, hypocalcemia, hypercalciuria, hypophosphatemia)
B. Reimbursement calculation

1) Only one test for D2, D3, total vitamin D, and 25-OH-Vitamin D(total) is eligible for reimbursement.

2) Number of reimbursed tests: . .
a) 1 test for diagnosis before drug therapy, 1 test for treatment response evaluation 3-6 months into
drug therapy i
b) 2 times a year for follow-up of continuous drug therapy

C. Other screening tests for Nu490Da vitamin- [High-quality LC-MS] are not reimbursed.

I Test information

Code No. Test Name Specimen Schedule Method

41023 1,25(0OH)2 Vitamin D Serum 1.0 mL Wed / 2 days RIA

41024 25(0OH) Vitamin D Serum 1.0 mL Mon-Sat / 1 day CLIA

81148 25(0OH) Vitamin D2/Ds Serum 1.0 mL Mon-Fri/ 1 day LC-MS/MS
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