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REFERENCE RANGES

Please note that there are slightly different reference ranges for the 
immunoassay method and the LC-MS/MS method. These differences 
are due to the nature of the methods themselves -- one based on 
immunochemical antigen-antibody reactions and the other based 
on measuring the physical mass of the molecules themselves. 
This situation is similar to that seen for tumor markers, where it is 
important to know which method was used to measure the protein. 
As with tumor markers, patients being followed for Vitamin D levels 
should always have the test done by the same method.

In order to avoid any confusion, all PAML reports for Vitamin D will 
automatically include the correct method-speci� c reference range and 
they will state the method used in the assay. 

Vitamin D, 25-hydroxy by immunoassay (Order Code: VDOH)
Less than 20 ng/mL  Suggests a de� ciency of 25-OH Vitamin D. 
20-29  Suggests a relative insuf� ciency of 25-OH   
 Vitamin D. 
30-150  Suggests a suf� cient level of 25-OH Vitamin D. 
Greater than 150  Toxic level of 25-OH Vitamin D. 

Blood levels of 25-OH Vitamin D vary with the extent of sun exposure. 
Values tend to be highest in late summer and lowest in spring. 
Values also tend to decrease with age, due to decreased precursor 
synthesis in the skin.

Vitamin D, 25-hydroxy by LC-MS/MS (Order Code: VITD23)
Reference Ranges for Total Vitamin D
Severe De� ciency    Less than 10.0 ng/mL
Mild to Moderate De� ciency   10.0–23.9 ng/mL
Optimum Levels    24.0–80.0 ng/mL
Toxicity Possible, Pediatrics (0-18 yrs)  80.0 ng/mL or greater
Toxicity Possible, Adults (19+ yrs)  150.0 ng/mL or greater
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METABOLISM

Vitamin D metabolism involves the liver, kidneys, GI tract and 
bone in maintaining calcium and phosphorous homeostasis and 
bone health.

• Vitamin D from either sunlight exposure or diet moves through 
the circulation to the liver where it is converted to 25-hydroxy 
Vitamin D. 

• 25-hydroxy Vitamin D moves through the circulation to the 
kidneys, where it is converted to 1,25-dihydroxy Vitamin D, 
under the in� uence of PTH, calcium, phosphorous and other 
factors. 

• 1,25-dihydroxy Vitamin D increases calcium and phosphorous 
absorption in the small intestine and mobilizes calcium and 
phosphorous from bone in order to maintain adequate levels.

• To follow through the metabolic cycle of Vitamin D de� ciency, 
for example: Vitamin D de� ciency would lead to hypocalcemia, 
which would trigger an increase in PTH, causing the kidneys to 
produce more 1,25-dihydroxy Vitamin D, leading to increased 
calcium absorption in the small intestine and mobilization of 
calcium from bone. Severe or prolonged de� ciency of Vitamin D 
can lead to osteoporosis, bone fracture and other conditions.
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