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Brown T et al. AIDS 2006.

Both osteopenia and osteporosis are very common in 
HIV population



HIV by itself is associated with osteopenia and 
osteoporosis

McComsey G et al. J Infect Dis 2011.



When we start ARV therapy patients lose bone

Independently of the regimen

START Substudy

Hoy J et al. 15th European AIDS Conference and 17th

International Workshop on Co-morbidities  2015.



When we start ARV therapy patients lose bone

Some drugs more than others

McComsey G et al. J Infect Dis 2011.



When we start ARV therapy patients lose bone

Some drugs more than others

Brown T et al. J Infect Dis 2015.
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Starting ARVs induces a state of rapid bone turnover  

Tebas P et al. AIDS  2015.



Tenofovir does something to bones independently of 
HIV (and looks reversible)  

Grant R et al. CROI 2016



Grant P et al. Clin Infect Dis 2013.

Some people lose more bone than others

Patients with lower CD4 lose more bone

Week 96 BMD 
change by 
baseline CD4 
category



Some people lose more bone than others

Patients with higher VL and with more improvement in CD4 lose more bone

Grant P et al. Clin Infect Dis 2013.



Some people lose more bone than others

Significantly higher TDF concentrations were found in patients with altered vs normal 

osteocalcin levels (TDF concentrations: 288+173 vs. 153+115 ng/ml, P<0.01)

Involvement of TDF only in the process of bone formation

Gervasoni C et al. AIDS 2016.



Risk factors for osteoporosis or fracture

• Advanced age; female sex

• Estrogen deficiency

• Hx fracture as adult

• Hx fragility fracture in 1° relative

• Current cigarette smoking

• Alcoholism

• Low body weight (<127 lbs)

• White race or Asian race

• Low calcium intake

• Low physical activity

• Poor health/frailty; falls

• Poor eyesight (despite correction)

• Dementia; cognitive impairment

• Impaired neuromuscular fxn

• Residence in nursing home

• Hx glucocorticoids >3 mos 

• Long-term heparin therapy

• Anticonvulsant therapy

• Aromatase-inhibitor therapy

• Androgen-deprivation therapy



This problem is clinically relevant 

Patients with HIV have more fractures than non HIV

Traint VA et al. J Clin Endocrinol Metab 2008.



Bedimo R et al. AIDS 2012.

The rate of fractures has increased in the HAART era

VA cohort Study



VA cohort Study EuroSIDA cohort

Bedimo R et al. AIDS 2012.

Borges AH et al. CID 2017.

Tenofovir is associated with an increased the risk of fracture
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The pathogenic mechanism is probably immune reconstitution 
(plus bone toxicity of tenofovir)



Sax P et al. Lancet 2015. 

TAF is more bone friendly than TDF (naïve)
(GS-104-111)



TAF is more bone friendly than TDF (naïve)
(GS-104-111)
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Arribas J, et al. CROI 2017. Seattle, WA. Poster #453



TAF is more bone friendly than TDF (switch)
(GS-1089)

Gallant  et al. Lancet HIV  2016. 



TAF is more bone friendly than TDF (switch)
(GS-1089)
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FTC/TAF FTC/TDF p value FTC/TAF FTC/TDF p value

≥ 3% increase 40% 18% < 0.001 29% 11% < 0.001

≥ 3% decrease 8% 19% < 0.001 6% 15% < 0.001

Raffi, F, et al. HIV Drug Therapy 2016. Glasgow UK. O125



TAF is more bone friendly than TDF (switch in low BMD)
(GS-112-109 pooled analysis)

• Factors predicting ≥5% BMD increase after a switch from TDF to TAF:
• Urinary phosphate wasting (FEPO4 ≥ 10%) or 
• High bone turnover (P1NP levels >1.72 log10 ng/mL)

• Significant BMD increases observed

• Spine: +2.53% (p<0.001)
• Hip: +2.39% (p<0.001)

• Proportion of low BMD participants 
experiencing ≥5% BMD increase 

• Spine: 27% (52/193)
• Hip: 16% (32/195)

Brown T, et al.  CROI 2017. Seattle, WA. Poster #683

Analysis of outcomes and predictors of clinically significant BMD increases (≥5%) at W96 in 
the 214 subjects with low baseline BMD (T-score ≤ -2.0) 
in pooled TAF studies (E/C/F/TAF Studies 109 and 112)

Baseline T-score ≤ -2.0

• 86 subjects with low baseline BMD also 
had osteoporosis*

• 23% of these subjects improved to 
osteopenia by Week 96

Baseline T-score ≤ -2.5



How clinically important is this %?

Not much for most people



Cost implications

Walensky R et al. CID 2016.



Is it time to rethink at TAF trials?



Should we start/switch everybody 
to TAF?

 Yes
 No 
 Not yet



Bone loss can be partially prevented with vitamin D and Ca++

Overton E T et al. Annals of Int Med 2015. 



Bone loss can be  prevented with a single dose of zoledronic acid 

Ofotokun I et al. CID 2016. 



Should we do any of those?

 Yes
 No 
 Not yet



Clinical Infectious Diseases 2015.


