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Background 

Objective 

In this exploratory analysis, we examined the 
effect of VitD/Ca supplementation on cellular 
immune phenotypes and BMD. 
 
We hypothesized that VitD supplementation 
would result in decreases in cellular immune 
activation markers which would also be 
associated with less bone loss during ART 
initiation.  

Results 
Cellular phenotype methods 
•  Stored peripheral blood mononuclear cells (PBMCs) were 

thawed and surface stained with fluorochrome-conjugated 
monoclonal antibodies to CD3, CD4, CD8, CD19, CD28, 
CD38, CD57, HLA-DR, CD25, and RANKL, stained 
intracellularly for FoxP3, or OPG Biotin and Streptavidin-
BV421, washed and fixed in 1% formaldehyde.  

•  PBMCs acquired on a LSRFortessa flow cytometer and 
analyzed using FlowJo software (TreeStar, version 9.9.3).  

•  Immune activation (CD38+/HLA DR+), senescence (CD28-/
CD57+), were characterized on CD4+ and CD8+ T cell 
subsets. Treg (CD4+/CD25+/FoxP3+) and CD19+ B cells 
were analyzed. Results presented as % of parent 
population for immune phenotypes and compared.  

•  Expression of RANKL and OPG was measured by Mean 
Fluorescence Intensity (MFI) in CD4+ and CD8+ T cell 
subsets and CD19+ B cells.    

Statistical Methods 
•  ITT approach limited to participants with available 

data regardless of treatment change/discontinuation. 

•  All statistical tests are 2-sided at the 5% nominal 
level of significance without adjustment for multiple 
testing. 

Methods Background 
•  Bone loss of 2-4% observed with ART 

initiation may be due to direct effects of ART 
on bone cells or to pro-resorptive 
inflammatory cytokines released with 
immune reconstitution. 

 
•  Activated T cells express TNFα, IL6 and 

receptor activator of nuclear factor kappa-B 
ligand (RANKL), which induce osteoclast 
activation and differentiation, resulting in 
bone resorption. 

•  Vitamin D (VitD) downregulates cytokine 
release in activated T cells and suppresses T 
cell proliferation. Therefore, VitD may play a 
role in reducing inflammation and mitigate 
immune-mediated bone loss during ART 
initiation.  

•  A5280 was a randomized, double-blind, 
placebo-controlled, 48-week study of Vitamin 
D and calcium supplementation (VitD3 4000 
IU & CaCO31000 mg daily) with initiation of 
efavirenz/emtricitabine/tenofovir DF (EFV/
FTC/TDF). VitD/Ca supplementation 
attenuated decreases in bone mineral density 
(BMD) at the total hip and lumbar spine by 
approximately 50% compared to placebo 

•   Among the multiple cellular phenotypes analyzed in this exploratory analysis, no apparent 
differences between the VitD/Ca arm and placebo arm were observed, except that the VitD/Ca 
arm was found to have a lesser decline in RANKL expression on B cells than the placebo arm 

•  Reductions of T and B cell activation are characteristic of ART initiation. But VitD/Ca 
supplementation does not appear to augment the immunomodulatory effects of ART on T and B 
cells, or mitigate bone loss through modulation of immune activation. 
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Table 1. Characteristics at Baseline (N=138) 

For more information contact Michael Yin: mty4@cumc.columbia.edu 

Table 3 and Figure 1: Spearman correlations between % change in total hip BMD and change in 
cellular markers from 0-48 weeks by treatment arm 

•  Markers of CD4+ and CD8+ T cells and B cell activation decreased over 48 weeks in 
both treatment arms, that are characteristic of ART initiation.  

•  We also observed declines in level of OPG expression on CD4+ and CD8+ T cells and B 
cells in both treatment arms, but declines in RANKL expression were only observed on B 
cells (with VitD/Ca arm having smaller decline than the placebo arm).  

•  Greater declines in CD4+ T cell activation markers were modestly correlated with 
greater declines in lumbar spine and total hip BMD in both treatment arms. However, 
declines in CD8+ T cell activation and B cell activation correlated with declines in BMD 
in only one treatment arm (placebo or Ca/VitD arm, respectively; Table 3 & 4) 

 

•  Changes in senescence markers, CD4+ Tregs, or OPG and RANKL expression did not 
correlate with declines in BMD. 

Table 2. Baseline and change in cellular phenotypes and expression of RANKL and 
OPG on lymphocytes by Median Fluorescence Intensity (MFI) from 0-48 weeks by 
treatment arm 

 

Table 4 and Figure 2: Spearman correlations between % change in lumbar spine BMD and 
change in cellular markers from 0-48 weeks by treatment arm 

Conclusions 


