
Supplement 5. Prior studies of bone turnover markers and vitamin D supplementation 

 

Numerous studies in non-SLE populations have shown that bone turnover markers are 

surrogates of bone mineral density and also predict fracture risk. In a meta-analysis of six studies 

using P1NP and CTX in non-SLE populations, fracture risk was increased by approximately 

20% for each standard deviation of these bone turnover markers above the mean.1 Several large 

studies have reported that serum levels of vitamin D and bone turnover markers are inversely 

related. In a cross-sectional study of 7,441 post-menopausal osteoporotic women in 29 countries 

who had not recently used bisphosphonates or glucocorticoids, lower levels of 25(OH)D were 

associated with higher levels of bone formation markers and bone resorption makers.2 Two large 

studies of pre-menopausal women also showed a similar relationship between lower levels of 

25(OH)D and higher levels of bone formation markers, but did not detect a relationship between 

25(OH)D and bone resorption markers.3,4 

In past randomized placebo-controlled trials involving both healthy adults and vitamin D-

deficient adults, vitamin D supplementation had modest or no significant effects on bone 

turnover marker levels.5-8 In a small trial of 22 rheumatoid arthritis patients, high-dose vitamin D 

supplementation (vitamin D2 50,000 IU three times weekly for four weeks followed by 50,000 

IU twice monthly for 11 months) resulted in a greater increase in bone formation markers 

compared to placebo, and had no effect on bone resorption markers.9  

Vitamin D deficiency is prevalent in SLE, and several studies have investigated the 

relationship between low serum 25(OH)D, bone turnover markers, and bone mineral density. 

Among 63 pre-menopausal women with SLE, lower baseline P1NP level was associated with 

higher odds for bone mineral density loss at 12 months.10 Lower serum osteocalcin, a marker of 
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bone formation, has been observed in SLE patients with higher disease activity (SLEDAI ≥12), 

compared to SLE patients with lower disease activity (SLEDAI ≤3) and healthy controls.11,12 

Several studies have observed a lack of correlation between osteocalcin and glucocorticoid dose, 

although the biological effect of glucocorticoids is to decrease bone formation.11,13,14 
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