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ABSTRACT 

While skeletal abnormalities, including decreased bone mineral content (BMC) and bone mineral density 

(BMD), are well described among HIV-infected children and adolescents in highly developed nations, no 

studies have been conducted in resource constrained settings (RCS), where >90% of HIV-infected youth 

now live. Recent studies of adult HIV+ infected individuals demonstrate that fracture rates are higher in 

postmenopausal and older men and possibly higher in younger HIV+ men and women as well. Multiple 

factors appear to be involved, including potential direct effects of virus on osteoblast and osteoclast 

differentiation and function, indirect effects of inflammatory cytokines on osteoclast resorption and 

effects of antiretroviral therapy (ART) on osteoclastogenesis and osteoblast activity. Perinatally HIV-

infected individuals have the greatest cumulative life-time exposure to both the direct and indirect 

effects of HIV infection as well as to those associated with ART. Among 2.2 million HIV-infected children 

living in RCS, including over 356,000 on ART, additional factors including protein and energy 

malnutrition, micronutrient deficiencies, and childhood infections that are known to adversely affect 

bone mass accrual and are highly prevalent, may pose additional threats to bone acquisition. Risk of 

fracture in adulthood is strongly related to “peak bone mass” reached in late adolescence. Therefore, 

reduced bone accrual during late childhood and adolescence, as reported among those with HIV, may 

increase the risk of osteoporotic fractures later in life. In the proposed study we will 1) assess bone 

turnover markers, bone density and quality, and rate of bone acquisition; 2) evaluate the contribution of 

upregulation of pro-inflammatory cytokines, nutrition and physical activity on bone turnover and 

accrual; and 3) compare the effects of lopinavir/ritonavir-based versus efavirenz-based regimens on 

vitamin D levels, bone turnover, and bone acquisition in pre-pubertal perinatally HIV-infected children in 

South African who initiated ART prior to age 2 years. This 2 country collaborative 5 year project 

proposes to conduct a 2 year longitudinal observational study that will be an extension study for HIV+ 

children ages 8-10 years who participated in a randomized controlled trial of continued PI-based vs. 

switch to NNRTI-based ART (NEVEREST3) that is currently being conducted. Our proposed study will 

exploit the research infrastructure as well as the research-quality antecedent data and specimens 

obtained in NEVEREST. This will greatly expand both the timeframe and the variables that will be 

assessed with respect to bone outcomes. For comparisons, age appropriate HIV-uninfected children will 

also be enrolled. Our goal is to identify potentially modifiable factors for poor bone accrual and to 

develop a framework for future research, including intervention studies suitable for HIV-infected 

children in RCS. 

 


