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Introduction 

• Anti-retroviral therapy (ART) has increased life expectancy of HIV-

infected individuals; 

• Increased risk of chronic NCDs 

• Body composition: metabolic complications include changes in body 

fat distribution (lipodystrophy). 

• Bone: the prevalence of low BMD and risk of associated fractures are 

higher in HIV-infected patients compared to the general population. 

 



Two SA studies ….. 



BODY COMPOSITION 



What is lipodystrophy? 

• Includes lipoatrophy and lipohypertrophy; 

 

• Occur with differing frequency and severity in patients using ART; 

• Can occur separately or overlap in the same patient; 

• Prevalence differs according to definition and examination; 

• ? relevance of findings from studies done in HICs. 

• Few studies from Africa have distinguished between lipoatrophy and 

lipohypertrophy; 

• ART dependent 

Increased abdominal VAT, dorsocervical fat pad  
(buffalo hump) and/or breast enlargement 

Subcutaneous fat wasting of the 
face, extremities, and/or buttocks 



First African study to use 
DXA, and report on body 
fat composition in 
patients on second-line 
(PI based) ART 

First longitudinal study 
in SSA to document 
changes in body 
composition using DXA 
in patients starting ART 



ART1=SA DOH first line ART regimen: d4T or AZT, 3TC, efavirenz or nevirapine 

ART2=SA DOH second line ART regimen: lopinavir/ritonavir, AZT, didanosine  

d4T=stavudine 
AZT=zidovudine 
3TC=lamivudine 
dDI-didanosine 

NRTIs 

AIM:  To compare body composition, using DXA and anthropometry, in HIV infected 

black South African women received SA DOH first line ART, SA DOH second-line ART, and 

ART-naïve. 

Goedecke et al., 2013 



DXA of ART-Naïve, ART1 and ART2 women 
Confirmed by 
anthropometry 
measures 

Despite a similar BMI, those on ART weighed more and had a greater central and lower 
peripheral distribution of fat compared to ART-naïve women 

Goedecke et al., 2013 



Associations between total time on stavudine (d4T) and leg fat mass in women 
on ART1 and ART2 

p=0.030 

p=0.012 for time x treatment effect 

ART1 

ART2 

The effects of ART on peripheral body fat distribution were largely mediated by the effects of 
the first-line ART treatment. 

Goedecke et al., 2013 



AIM:  To use DXA scans to describe the changes in fat distribution over a 24-month 

period in a population of black SA men and women initiated on ART 

Abrahams et al., 2016 





AIM:  To describe BMD, body composition and vitamin D status in SA women with 

and without HIV infection 

Hamill et al., 2013 



AIM:  Follow up women for 12 months… 

Hamill et al., 2017 



Body composition results… 

Hamill et al., 2017 

• Nref and Plow gained significant amounts of weight and body fat 

over the 12 months 

• However Plow still lighter with less fat mass than Nref 



BODY MINERAL DENSITY 





AIM:  To describe BMD, body composition and vitamin D status in SA women with and 

without HIV infection 

Hamill et al., 2013 

No significant differences in BMD at the TH, FN, LS and WBLH were found, and age and size adjustment 
did not reveal any differences between groups. 



AIM:  Follow up women for 12 months… 

Hamill et al., 2017 



BMD results… 

Hamill et al., 2017 

Group at baseline ART status at 12m 



n=444 
Median age = 35 years 
ART vs. ART naive 



BMD results… 

Dave et al., 2015 

TH and FN BMD were significantly lower in ART vs ART-naïve participants; 

Z-score<-2: 17% LS; 5% TH 



Multivariate regressions – total hip BMD 

Dave et al., 2015 

Exposure to efavirenz or lopinavir-based ART was associated with lower total  
hip BMD.  
 



Multivariate regressions – lumbar spine BMD 

Dave et al., 2015 

Exposure to efavirenz-based ART was associated with lower total LS BMD.  



Conclusions 

• ART is associated with increased central fat and reduced peripheral fat; 

• Different ART regimens have different effects on body fat distribution; 

• Conflicting results on BMD differences between HIV and ARV groups; 

• Longitudinal data – ART exposure results in significant bone loss, 

particularly at the LS 

• Future work 

• Need to understand what effect changes in body fat distribution has on 

cardiovascular risk; 

• Establish if bone loss continues with ongoing ART and if this results in 

increased fracture rates. 



Thank you 


