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3. Timeline:  Data analyses will begin immediately.  We anticipate completion of the 
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4. Rationale:  

Although 25(OH)D is not the active form of vitamin D, it is widely viewed as the 

superior biomarker for assessing vitamin D status, since in the serum the active form, 

1,25(OH)2D, is not reflective of body stores as it is tightly regulated by serum calcium, 

phosphate, and PTH
1, 2

.  Suboptimal vitamin D is hypothesized to be associated with 

elevated risk of numerous conditions, including CVD
3
.  If a causal relationship is present, 



refining 25(OH)D measurement may enhance CVD risk prediction and aid in targeting 

supplementation.   

  Understanding of the vitamin D epimer [3-epi-25(OH)D3] is in its infancy.  

Epimers have identical chemical structures except for a single site of molecular 

asymmetry (in this case C-3α- vs. C-3β-hydroxy)
4
.  The presence of the epimer in 

neonates is established
5, 6

, but only recently has its presence been noted in adults
4, 6-8

.  It 

has been estimated that adults have detectible amounts of this epimer with a range of 4-

27% of the total 25(OH)D3 [i.e. 25(OH)D3 + 3-epi-25(OH)D3].  However, existing data 

is largely from clinical populations of Caucasians, and samples sizes have been small (N 

<250).  The physiological importance (if any) of the vitamin D3 epimer is uncertain.  

Preliminary work in vitro and in rodent models has demonstrated that the vitamin D3 

epimer is capable of binding to the vitamin D receptor
9-11

, and can influence PTH 

levels
12, 13

. 

  High-performance liquid chromatography tandem mass spectrometry has emerged 

as the preferred method for measuring 25(OH)D
5, 8

.  However, if the epimer is not 

explicitly measured, actual levels of vitamin D3 will be overestimated, as epimer values 

will be counted as vitamin D3 given it’s similar structure and mass
4, 8, 14

.  

  Work is needed to delineate several characteristics of the vitamin D3 epimer, 

including its prevalence in the general population, environmental and behavioral factors 

which contribute to epimer levels, and its biological function in humans. 

 

5. Main Hypothesis/Study Questions: 

 

The aims of this paper are to describe the distribution and correlates of the vitamin D 

epimer in a population-based sample of African Americans and whites.  We hypothesize 

that the vitamin D epimer will be present in a large proportion of participants and that it 

will be positively correlated with vitamin D3 levels and inversely correlated with PTH.  

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

 

Study Design 

 Predominantly cross-sectional, using visit 2 data.  We do, however, anticipate 

reporting the correlation between epimer values measured at visit 2 (n = 14,000) repeated 

epimer values in a subset (n = 2,000) at visit 3. 

 

Inclusion/Exclusion 

 Those who are not white or African American, African Americans from the 

Minnesota and Maryland centers. 

 

Variables 

  Primary exposure: 

 The serum 3-epi-25(OH)D3 epimer is being measured concurrently with 

25(OH)D2 and 25(OH)D3 using a high sensitivity mass spectrometer (AB Sciex 5500) at 



the University of Minnesota Advanced Instrumental Analysis and Research Laboratory.  

In this manuscript we intend to describe the vitamin D measurement processes, in detail.   

 

  Other variables of interest: Age, sex, race, season of blood draw, education, smoking, 

physical activity, BMI, waist circumference, serum PTH, calcium, phosphorous, 

dietary and supplemental vitamin D intake (visit 3). 

 

Data analysis 

This manuscript will be largely descriptive, and will likely include many figures.  

Average levels of 25(OH)D are known to vary dramatically by race, however whether  

this extends to the vitamin D epimer is unknown.  Interactions by race will be formally 

tested.  Regardless of whether interactions are present, we will likely show race-specific 

results, given inherent interest.  We anticipate presenting the following: 

1. The distribution of both the vitamin D3 and the vitamin D3 epimer.  For the 

vitamin D3 epimer we will be certain to report the proportions with undetectable 

levels, and below the limit of quantification.  Laboratory coefficients of variation, 

based on blind duplicate samples, will also be reported.  

2. Relationship between the vitamin D3 epimer and age, season of blood draw, 

vitamin D3, vitamin D2, and PTH.  (Figures; likely restricted cubic splines.) 

3. General linear regression will be used to describe the relation of the other 

variables of interest (noted above) and vitamin D3 epimer levels.  We will likely 

categorize the vitamin D epimer variable in order to retain participants who had 

levels that were either undetectable or below the limit of quantification. 

4. Relations of vitamin D and the vitamin D3 epimer in samples measured ~3 years 

apart.  (Correlations, and weighted kappa statistics.) 

 

The major limitation of this analysis is that the serum we are using is from 1990-1992.  It 

is possible that contemporaneous epimer levels (or their proportions relative to 

25(OH)D3) in the general population (2013) differ from those measured 20 years ago. 
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