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Factors affecting the liver in HIV patients 

HIV Direct 

Toxicity? 

Alcohol 

Illicit Drugs 

Medications 

cART 

HBV or HCV 
(HDV) 

ART Exposure per year 

Univariate analyses : (RR, 1.00; 95% CI, 0.93-1.07)  

Adjusted RR (latest CD4 count & others) RR, 1.11; (95% CI, 1.02-1.21; P=.02) 

Modified from:  Weber J, et al.: The D.A.D.Study. Arch Intern Med 2006;166:1632–1641 
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Nunezet al.:  Hepatology  2010 

 DILI: meccanismi di epatotossicità  



 

Association between dideoxinucleotide analogues (d-
Drugs) and End-Stage-Liver-Diseases (EDSL) (D.A.D. 
Study Group) 
 

Conclusions: Cumulative use of d-Drugs, but not other drugs, was associated with increased ESDL rates, 

which were not reversible upon cessation. The higher rates in those stopping d-drugs may suggest 

selective discontinuation in those at higher risk of ESLD. Our study suggest that d-drugs may be avoided if 

possible, particularly in those with viral hepatitis. 
Ryom L.. et al. CROI 2014. Abstract  787  
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D:A:D: Recent and/or Cumulative 
Antiretroviral Exposure and Risk of MI 

Lundgren JD, et al. CROI 2009. Abstract 44LB.  

*Current or within last 6 months. †Approximate test for heterogeneity: P = 0.02 
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# PYFU:      138,109          74,407          29,676         95,320        152,009          53,300         39,157 
# MI:   523   331  148   40              554                 221            139 
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 FDA Drug Safety Communication: Safety Review update 
of Abacavir and possible increased risk of heart attack 

No statistically significant association between MI and the 
abacavir-containing regimen was detected  

 

•Data from 26 RCTs conducted from 1996 to 2010 (16 trials from 
the drug manufacturer database, 5 from the AIDS Clinical Trials 
Group (ACTG), and 5 from academic centers were included in the 
meta-analysis conducted by FDA.   

 

 
 

1 Mar 2011 ... FDA Drug Safety Communication 



D.A.D.: Is There Continued Evidence for an Association 
Between Abacavir and Myocardial Infarction Risk? 
 

Conclusions: Despite channelling of ABC away from those at higher CVD risk since 2008, we continue 
to observe an association between ABC use and MI risk.  
Whilst confounding cannot be ruled out in any cohort study, this argues against channelling bias as an 
explanation for our findings 
 

RR 1.98 

Sabin C, et al. CROI 2014. Abstract  747LB.  



Risk of heart attack and stroke now no different for 
HIV+ and HIV- patients (Kaiser permanente group) 
 

Klein D, et al. CROI 2014. Abstract  737.  



Immunodeficiency and Risk of Myocardial Infarction among 
HIV-positive 1 Individuals withAccess to Care 
Michael J. Silverberg, PhD, MPH1, Wendy A. Leyden, MPH1, Lanfang Xu, MS2, Michael A. 6 Horberg, MD 
MAS3, Chun R. Chao, PhD2, William J. Towner, MD4, Leo B. Hurley, MPH1, 7 Charles P. Quesenberry, Jr, 
PhD1, and Daniel B. Klein, MD 
 

JAIDS 2013.  Publish Ahead of Print DOI: 10.1097/QAI.0000000000000009 

• 44% increased risk of MIs among HIV+ subjects compared with 

HIV- subjects 

 

• nadir CD4 but not recent CD4, was independently associated with 

MIs among HIV+ individuals, suggesting the higher MI risk in this 

population may not be easily reversible 

 

• HIV+ subjects with recent or nadir CD4≥500 cells/μL had similar 

MI rates compared with HIV- subjects.  

 

• These results strengthen recommendations for earlier ART 

initiation 

http://journals.lww.com/jaids/toc/2013/11011
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22,156 HIV-infected veterans in “Veterans’ Affairs medical system” between 1996 and 2004 



Evaluation of glomerular filtration rate in HIV-1-infected 

patients before and after combined antiretroviral 

therapy exposure* 
F Tordato,1 A Cozzi Lepri,2 P Cicconi,1 A De Luca,3 A Antinori,4 V Colangeli,5 A 

Castagna,6 P Nasta,7 N Ladisa,8 A Giacometti,9 A d’Arminio Monforte1 and A Gori1,10 

for the ICONA Foundation Study Groupw 

Conclusions 

We observed a relatively high rate of mild renal dysfunction in the absence of ART. In 

addition to traditional risk factors such as older age and diabetes/hypertension, female 

gender and current use of ddI, tenofovir and protease inhibitors were associated with a 

greater risk of decreased renal function as measured by eGFR. 

1505 

24% 



(10841 pz). 

10,841 from the Veterans Health Administration who initiated ART from 1997–2007 

http://journals.lww.com/aidsonline/pages/currenttoc.aspx


Figure 2. ARV exposure (per year) & incidence rate ratios of confirmed eGFR<70 & CKD from eGFR>90 

Models adjusted for baseline eGFR (per 5 ml/min higher), age (per 10 years), gender, ethnicity (Caucasian, of African origin, 

unknown), HIV mode of transmission (MSM, heterosexual, intravenous drug use (IDU), unknown or other), CD4 nadir, 

enrolment cohort, baseline date. Prior AIDS, HCV (defined by anti-HCV and HCV-RNA positive/unknown) +, HBV (defined by 

HBsAg positive, HBeAg positive or HBV-DNA positive/anti-HBe positive) +, smoking status +, hypertension +, diabetes +, 

CVD +, CD4 (per doubling) +, Viral load (per log 10 increase) +, and cumulative exposure (per year) + to ATV, ATV/r, LPV/r, 

TDF, ABC, IDV and other PI/r. + included as time-updated variables. 

© The Author 2013. Published by Oxford University Press on behalf of the Infectious Diseases Society of 

America. All rights reserved. For Permissions, please e-mail: journals.permissions@oup.com 

Exposure to Antiretrovirals (ARVs) and Risk of Renal Impairment among 

HIVpositive Persons with Normal Baseline Renal Function: the D:A:D study 
 

Lene Ryom1, Amanda Mocroft2, Ole Kirk1,8, Signe W Worm1, David A Kamara2, Peter Reiss3, Michael Ross4, Christoph A Fux5, Philippe 

Morlat6, Olivier Moranne7, Colette Smith2 and Jens D Lundgren1,8 on behalf of the D:A:D study group 

Also: CROI 2013 Atranta. Paper # 810 

22,603 pazienti della Coorte DAD 
(49,734), quelli con almeno 3 
misurazioni di creatinina disponibili. 
e una eGFR> 90 di baseline.  

Vennero  quindi automaticamente 

esclusi gli AA, HCV, HBV, fumatori, 

AIDS, CVD, DM, IA, IDU. 

Quindi la coorte analizzata era 

prevalentemente rappresentata da 

maschi bianchi con età media di 39 

anni (IQR 33-44) e MSM 



Figure 1. ARV discontinuation rates & eGFR levels 

Models adjusted for baseline eGFR (per 5 ml/min higher), age (per 10 years), gender, ethnicity  (Caucasian, of African origin, 

unknown), HIV mode of ransmission (MSM, heterosexual, intravenous drug use (IDU), unknown or other), CD4 nadir, 

enrolment cohort, baseline date. Prior AIDS, HCV (defined by anti-HCV and HCV-RNA positive/unknown) +, HBV (defined by 

HBsAg positive, HBeAg positive or HBV-DNA positive/anti-HBe positive) +, smoking status +, hypertension +, diabetes +, 

CVD +, CD4 (per doubling) +. Viral load (per log 10 increase) +, and cumulative exposure (per year) + to ATV, ATV/r, LPV/r, 

TDF, ABC, IDV and other PI/r. + included as time-updated variables 

Exposure to Antiretrovirals (ARVs) and Risk of Renal Impairment among 

HIVpositive Persons with Normal Baseline Renal Function: the D:A:D study 
 

Lene Ryom1, Amanda Mocroft2, Ole Kirk1,8, Signe W Worm1, David A Kamara2, Peter Reiss3, Michael Ross4, Christoph A Fux5, Philippe 

Morlat6, Olivier Moranne7, Colette Smith2 and Jens D Lundgren1,8 on behalf of the D:A:D study group 

© The Author 2013. Published by Oxford University Press on behalf of the Infectious Diseases Society of 

America. All rights reserved. For Permissions, please e-mail: journals.permissions@oup.com Also: CROI 2013 Atranta. Paper # 810 



 

 

Predictors of Progression, Stabilisation, or 

Improvement of eGFR After Chronic Renal 

Impairment (D.A.D. Study Group) 
 

 

 

Conclusions: Use of TDF, ATV/r, LPV/r and other PI/r, older age, diabetes and slowly declining eGFR were associated with 

decreased odds of better eGFR outcomes in HIV-positive persons after CRI. TDF discontinuation prior to CRI was 

associated with better eGFR outcomes, suggesting TDF associated eGFR decline may be halted or reversed with early 

cessation. There was some suggestion that this may also be true for ATV/r, LPV/r and other PI/r. 

Romy,L. et al. CROI 2014. Abstract  792  



Paper # 813 

Conclusions:  

In patients who discontinued TDF, 
eGFR recovery was incomplete in 
9.2% of patients with available 
data.  

While this may reflect underlying 
CKD, alternatives to TDF should 
be considered in patients with 
progressive eGFR decline.   

Factors associated with incomplete eGFR recovery were: a hight eGFR at TDF 

start, a lover eGFR at TDF discontinuation, longer time exposed to TDF, 

rapid decline on TDF and older age. 

UK Collaborative HIV Cohort (CHIC) : 2610 patients discontinued TDF, of whom 696 

(80% male, 69% white, median age 4) had sufficient data to assess reversibility 

Journal of Infectious Diseases Advance Access published February 28, 2014 



ACTG 5202 - ATV/r vs. EFV 
Median Change in Creatinine Clearance 

End of study: all patients (as treated) 

Daar, E et al.  17th CROI 2010.  Abstract 59LB 



http://journals.lww.com/aidsonline/pages/currenttoc.aspx




Tubular lesions can be associated with 
Phosphaturia 

Intake 

Urine 

Bone 

Blood 

Vit D3 PTH 

PTH 

Osteocalcin 

Vit D3 

FGF23 

PTH=Parathyroid hormone 
FGF=Fibroblast growth factor 

Essig M, et al. J Acquir Immune Defi Syndr. 2007;46:256–8 

http://www.gettyimages.com/detail/85758400/Science-Photo-Library
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Odds of osteoporosis in HIV-infected patients 
compared with HIV-uninfected controls 

Brown and Qaqish. AIDS 2006;20:2165-
74 

http://journals.lww.com/aidsonline/pages/currenttoc.aspx


 
 

 Low Bone Mineral Density is Associated with 
Increased Risk of Incident Fracture in HIV-infected 
Adults (HOPS & SUN Studies)  
 
 
 

Conclusions: In a large convenience sample of relatively young HIV-infected adults in the U.S., 

low baseline BMD and increasing age were strongly associated with elevated risk of incident 

fracture, highlighting the potential value of DEXA screening in this population.. 
Battalora,L. et al. CROI 2014. Abstract  781  



Grant P, CROI 2013 # 823 Grant P, CROI 2013 # 823 



http://journals.lww.com/aidsonline/pages/currenttoc.aspx




PROGRESS: BMD at Wk 96 

Reynes J. AIDS Res Hum Retroviruses 2012 Aug 3 



Bone Mineral Density and Fractures in Antiretroviral-Naive Persons 

Randomized to Receive Abacavir-Lamivudine or Tenofovir Disoproxil 

Fumarate-Emtricitabine Along With Efavirenz or Atazanavir-Ritonavir: 

AIDS Clinical Trials Group A5224s, a Substudy of ACTG A5202 
Grace A. McComsey,1 Douglas Kitch,2 Eric S. Daar,5 Camlin Tierney,2 

 Nasreen C. Jahed,7 Pablo Tebas,8 Laurie Myers, 

9 Kathleen Melbourne,6  Belinda Ha,10 and Paul E. Sax3,4 

JID 2011:203 (15 June); 1791-1801 

Conclusions. Compared with ABC-3TC, TDF-FTC–treated participants had significantly 

greater decreases in spine and hip BMD, whereas ATV/r led to more significant losses in 

spine, but not hip, BMD than EFV. 

http://jid.oxfordjournals.org/content/current


 
Vitamin D/Calcium Supplements Ease Bone Loss When Starting 
EFV/TDF/FTC  
 
 

Conclusions: Daily high-dose vitamin D and calcium supplements reduced total hip bone loss 

50% in a 48-week placebo-controlled trial that enrolled people starting efavirenz plus 

tenofovir/emtricitabine  

Overton ET, et al. CROI 2014. Abstract  133.  



 
Mechanism of Bone Disease in HIV and HCV: Impact of 
Tenofovir Exposure and Severity of Liver Disease 
 
 
 
 

Curell,J.et al. CROI 2014. Abstract  783.  

Conclusions: The impact of HIV on BMD appears to be explained (at least in large part) 

by TDF exposure and higher bone turnover. HCV association with BMD is independent of 

the severity of liver disease, as measured by APRI score. 





In summary, we found a significant proportion of HIV uninfected men had low BMD at baseline. Low BMD was 
associated with methamphetamine and inhalant use. Similar adverse effects of TDF on BMD were seen in this 
cohort of HIV uninfected MSM as seen in antiretroviral treatment studies of TDF-based regimens in HIV-infected 
individuals. These data suggest that low BMD may pre-date HIV infection among men at risk for acquisition of 
HIV, and use of tenofovir in these individuals leads to a small but statistically significant decline in  BMD. The 
decline was not associated with an elevated fracture risk during  the study. 



 

 Lower Newborn Bone Mineral Content Associated 
With Maternal Use of Tenofovir Disoproxil Fumarate 
(Pediatric HIV/AIDS Cohort study - PHACS Study)  
 
 

Conclusions: Conclusions: Maternal TDF use is associated with a significant reduction in 

neonatal BMC that persists after adjustment for other factors. The duration 

and clinical significance of this finding merit evaluation in longitudinal studies. 

Siberry GK, et al. CROI 2014. Abstract  71LB.  





 Efficacy (Low CD4; High VL) Advanced HIV Disease 

STR, Tolerable, High Genetic Barrier Poor Adherence 

 EFV? Good Interaction Profile; Simple Psychiatric Disease 

 CNS Penetration;  Neurotoxicity Neurocognitive Disorder 

 Ritonavir; Good Interaction Profile Polypharmacy 

 TDF Renal Insufficiency 

 TDF; Non-HAART Issues (Vit D, etc) Osteopenia/Osteoporosis 

 Safety; “Good PK”  Pregnancy 

 Ritonavir; “Good PK”; Simple Older Age 

 Liver Toxicity; “Good PK” Hepatitis/Cirrhosis 

 Ritonavir; PIs; Abacavir??? High CV Risk/Lipids 

Management (cART) Challenge 

 Thymidine analogs.  3rd drug? Lipoatrophy 
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