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Background: HIV+ youth are at an increased risk of cardiovascular disease (CVD). Vitamin D deficiency is associated with CVD
risk in HIV, but it is not known whether supplementation could affect this risk. Methods: This is a 24-month randomized, active-
control, double-blind trial comparing 2 different monthly vitamin D3 doses [60,000 (medium) or 120,000 (high) IU/month] vs. control
of 18,000 IU/month in 8-26 year old HIV+ youth on ART with baseline 25-hydroxyvitamin D (25(OH)D) ≤30 ng/mL & HIV-1 RNA
<1000 copies/mL. Carotid IMT was measured at baseline & 24 months. Comparisons of changes in IMT were made between the
HIV+ control arm vs. combined supplementation arms (medium+high) & within these groups using appropriate two-sample tests. A
matched healthy uninfected group was enrolled in a similarly-designed parallel study for comparison. Results: We enrolled 102
HIV+ subjects: 64% men, 89% black, median age of 20 years. HIV & ART duration were 8 & 3 years, respectively with a CD4 count
of 652 cells/mm3. Baseline 25(OH)D was similar between groups (controls: 17 (11, 21) vs. supplementation group: 18 (14, 22)
ng/mL; P=0.49) and increased to 32 (25, 38) and 41 (31, 46) ng/mL in the control and supplementation (medium+high) dose groups
at 24 months, respectively (within & between groups P<0.001). Baseline bulb (0.65 vs. 0.63 mm, P=0.13) and common carotid
artery (CCA) IMT (0.69 vs. 0.56 mm, P=0.81) were similar between groups. Over 24 months, bulb & CCA IMT decreased only in
the control arm (Figure 1), with changes in bulb IMT being significantly different than supplementation arm at 24 months (P=0.02).
Overall, changes in bulb IMT were significantly correlated with changes in 25(OH)D (R=0.43, P=0.001). In multivariable regression
models, larger increases in 25(OH)D were associated with greater IMT increases. In contrast to the findings in HIV+ subjects,
among the healthy uninfected group (N=88), there were no differences in changes in IMT between the control vs. supplementation
arms and no significant correlations between changes in 25(OH)D and changes in IMT. Conclusions: A modest vitamin D3 dose
of 18,000 IU/month given over 24 months resulted in significant decreases in carotid IMT compared to high monthly doses of
60,000 or 120,000 IU. These results suggest a potential for a detrimental effect of high-dose vitamin D supplementation in this
population, an effect that was not seen in the parallel HIV-uninfected study. On-going analyses are underway to better understand
these surprising findings.

 STUDY DESIGN

 Randomized, active-controlled, double-blind trial investigating two doses of oral vitamin
D3: 60,000 IU (medium dose) and 120,000 IU (high dose) vs. a standard dose of 18,000
IU (control dose) given monthly for 24 months

 18,000, 60,000, 120,000 IU/monthly equivalent to 600, 2,000, 4,000 IU/daily, respectively
 Randomization stratified by current EFV use

 SELECTION OF SUBJECTS

 Inclusion criteria: HIV infection, age between 8-25 years, cumulative ARV duration ≥6
months, current ARV regimen consistently for ≥3 months prior to enrollment, HIV-1 RNA
level ≤1,000 copies/mL

 Exclusion criteria: Acute illness ≤30 days prior to enrollment, inflammatory condition,
malignancy, medication use which could affected results, pregnancy/breastfeeding

 STUDY ASSESSMENTS

 Clinical and laboratory evaluation: Questionnaires, extensive chart review, weight,
height, HIV-1 RNA, CD4 count, fasting lipids, glucose, insulin

 Vitamin D evaluation: plasma 25-hydroxyvitamin D (25(OH)D)
 Carotid ultrasound: 3 measurements of the IMT were obtained at both the near and far

walls of the right and left common carotid artery (CCA); all measurements were averaged
and reported as a single measurement; process repeated for the internal carotid artery
(ICA) and bulb region

 STATISTICAL ANALYSIS

 Subjects in medium and high dose groups were considered together (supplementation
dose) and compared to subjects in control dose

 All analyses were conducted as intent-to-treat
 Within-group and between-group comparisons: Appropriate one-sample and two-

sample tests, respectively
 Correlations: Spearman correlation coefficients between changes in carotid IMT and

variables of interest
 Multivariable regression analysis: Used to determine variables independently

associated with changes in carotid IMT.

ABSTRACT RESULTS

 Among the HIV-infected subjects, plasma 25(OH)D
concentrations increased significantly after 24 months of
monthly oral vitamin D3 in both study arms: those receiving a
medium or high (supplementation) dose and those receiving a
standard (control) dose; however, 25(OH)D increased
significantly more in the supplementation arm.

 Carotid IMT did not change significantly within the
supplementation arm, but decreased significantly in the bulb
region and approached significance in the CCA within the
control arm.

 Differences in bulb IMT changes were statistically significant
between the supplementation and control arms, and bulb IMT
was statistically lower at 24 months in the control arm.

 In bivariate analyses, increases in bulb IMT were significantly
correlated with increases in plasma 25(OH)D, with this
association driven by subjects in the supplementation arm.

 Being in the supplementation arm was independently
associated with increases in bulb IMT.

 Increases in plasma 25(OH)D concentrations trended toward
an independent relationship with increases in bulb IMT.

 HIV-infected subjects had increased CCA, ICA, and bulb IMT
compared to healthy uninfected controls at baseline.

 Over 24 months, healthy uninfected controls had similar
increases in plasma 25(OH)D concentrations compared to the
HIV-infected subjects, but only a trend toward a significant
decrease in bulb IMT within the control group (without any
significant between group differences between arms for IMT).

 The relationship between changes in IMT and 25(OH)D
observed in the HIV-infected group were not seen among the
healthy uninfected controls.

A modest vitamin D3 dose of 18,000 IU/month given over
24 months resulted in significant decreases in carotid bulb
IMT compared to high monthly doses of 60,000 or 120,000
IU. These results suggest a potential for a detrimental
effect of high-dose vitamin D supplementation in this
population, an effect that was not seen in the parallel HIV-
uninfected study. On-going analyses are underway to
better understand these surprising findings.

This work was made possible by the National Institutes of Health [K23 HD069199
to ARE; R01 HD070490 to GAM; K12 HD072245 to AC; K23 HL123341 to CTL],
Case’s & Emory’s CFAR (P30 AI050409; P30 AI36219), Case’s & Emory’s CTSC
(UL1TR000439; UL1TR000454), Emory+Children’s Pediatric Research Center
Immunology Core, and the Cardiovascular Imaging Research Core, Children's
Healthcare of Atlanta

Figure 1. Changes in (A). CCA IMT and (B). 
Carotid Bulb IMT in HIV-infected Subjects

Figure 2. Correlations for (A). all HIV+ Subjects 
Combined and (B). by Dosing Arm
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HIV-infected patients are at an increased risk of cardiovascular disease
(CVD)
HIV-infected youth also appear to be at an increased CVD risk as
assessed by carotid intima-media thickness (IMT), a measure of subclinical
atherosclerosis
Vitamin D insufficiency is associated with CVD risk in HIV
No studies to date have assessed changes in carotid IMT with vitamin D
repletion in HIV

N.B. Other variables tested but did not have significant
associations include changes in CCA IMT; changes in
ICA IMT; total use of EFV; nadir CD4; HIV duration; PI
y/n at entry, previous AIDS diagnosis, current use of
EFV, changes in SBP, changes in BMI, changes in
WHR, changes in HDL, changes in LDL, changes in
TG, changes in HOMA, changes in CD4; BL age, BL
SBP, BL BMI, BL WHR, BL HDL, BL LDL, BL TG, BL
HOMA, sex, current smoking, race, current alcohol
use, tanner stage 5 vs. <5.

Correlations between change in 25(OH)D and change
in IMT not significant for healthy uninfected controls.

The primary objective of this study was to determine the effects of vitamin
D on carotid IMT in HIV-infected youth after 24 months of supplementation
Secondary objective included comparing the results to an uninfected
healthy control group
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