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Rates of cardiovascular events and deaths are associated with advanced stages  
of HIV-infection: Results of the HIV HEART Study 7,5 year follow-up 

 

Conclusions:  

Advanced clinical and immunological stages of HIV-infection 

but not the duration of ART were associated with higher 

incidences of CVE and deaths in the HIVH cohort. These 

observations support an earlier initiation of ART in HIV+. 

Special cardiovascular risk calculations for HIV+ should 

consider immunological and clinical categories of the HIV-

infection.  

 

Methods: 
The HIV HEART study (HIVH) is an ongoing prospective 

observational cohort study in the German Ruhr Area to assess 

traditional and HIV-specific cardiovascular risk factors as well 

as the frequency and clinical course of cardiovascular 

disorders in 1481 HIV+, who were older than 18 years old, by 

standardised non-invasive cardiovascular screening1,2. CVE 

were defined as diagnosed or documented myocardial 

infarction, coronary heart disease, arterial coronary 

intervention, stent implantation, bypass operation, peripheral 

vascular disease and Stroke. We used Cox proportional 

hazard regression to calculate (unadjusted and) adjusted 

hazard ratios (HR). Our adjusted model was built with the 

metric variable for Age, HIV duration and ART duration and 

the clinical and immunological HIV CDC classification in three 

categories each. Kaplan Meier estimates of cardiovascular-

event-free rates as well as survival probability were calculated 

for ART Duration (divided at 10 years). 

 

Introduction: 
Cardiovascular diseases are increasing in aging HIV-positive 

patients (HIV+). Impact of traditional cardiovascular risk 

factors, HIV-specific parameters and antiretroviral therapy 

(ART) on the incidence of cardiovascular events (CVE) and on 

the mortality rate are investigated in different HIV+ Cohorts.  

 

Results (cont.): 
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Results: 

P010 

In the univariate model advanced clinical and immunological 

HIV CDC categories were significantly (p<0.001) associated 

with higher incidences of deaths (A:16.7%; B:26.7%; C:56.7%. 

I:6.7%; II:27.7%; III:65.6%) and CVE as 1st event (A:18.2%; 

B:30.6%; C:51.2%. I:2.9%; II:32.3%; III:64.7%) compared to 

those patients living with no CVE (A:37.7%; B:31.6%; 

C:30.7%. I:8.9%; II:43.0%; III:48.1%) but the immunological 

HIV CDC stage lost the significance in the adjusted model. 

Longer duration of ART (≤ vs > 10 y,  per 5 years) was not 

associated with more frequent or earlier CVE and death (per 

5y: HR 0.40 [0.31 to 0.50]) also in the multivariate model (see 

figures). After adjusting the duration of HIV-infection was not 

associated with an higher rate of CVE and death. 

 

HIVH Patients  
(since HIV Diag) Total no CVE CVE and (still) 

alive 
CVE and 

deceased 
Death* as 1st 

event p-value 

No. of subjects (N=1481) (N=1261) (N=130) (N=40) (N=50)   
CV Events or death             
Demographics             
Age [years] at 7,5YFU 49.2±10.7 47.9±10.1 56.9±10.7 59.9±10.4 53.8±12.1 <0.001 
Age [years] at HIV diagnosis 36.4±10.7 35.4±10.1 41.3±11.8 45.8±12.4 39.8±12.7 <0.001 
Sex   0.009 

male 1250(84.4) 1048(83.1) 120(92.3) 38(95.0) 44(88.0)   
female 231(15.6) 213(16.9) 10(7.7) 2(5.0) 6(12.0)   

HIV specific characteristics             
HIV CDC Stadium 
  - clinical    

<0.001 
A 511(34.6) 473(37.7) 23(17.7) 8(20.0) 7(14.0)   
B 464(31.4) 397(31.6) 43(33.1) 9(22.5) 15(30.0)   
C 501(33.9) 386(30.7) 64(49.2) 23(57.5) 28(56.0)   

  - immunological   <0.001 
I 122(8.3) 112(8.9) 4(3.1) 1(2.5) 5(10.0)   
II 606(41.1) 540(43.0) 41(31.5) 14(35.0) 11(22.0)   
III 748(50.7) 604(48.1) 85(65.4) 25(62.5) 34(68.0)   

HIV-RNA [copies/ml] 4565±31600 4165±26634 1180±13028 24759±116459 7717±21070 0.045 
HIV-RNA   <0.001 

<50 copies/ml 1253(85.6) 1065(85.3) 124(96.1) 33(84.6) 31(66.0)   
≥50 copies/ml 211(14.4) 184(14.7) 5(3.9) 6(15.4) 16(34.0)   

CD4 cells [cells/µl] 560  
(384 to 775) 

574  
(406 to 788) 

536  
(368 to 787) 

419  
(212 to 555) 

256  
(144 to 390) <0.001 

History of ART             
Duration of HIV [years] 12.9±6.8 12.5±6.9 15.7±6.2 14.3±5.7 14.1±6.4 <0.001 

12.0  
(8.1 to 17.5) 

11.4  
(7.5 to 17.1) 

15.4  
(10.7 to 20.5) 

14.0  
(11.0 to 17.4) 

11.9  
(9.3 to 19.1)   

Duration of ART [years] 9.3±5.4 9.0±5.5 11.9±4.9 10.2±4.4 8.5±5.4 0.031 
9.2  

(4.8 to 13.5) 
8.9  

(4.5 to 13.3) 
12.0  

(8.6 to 15.0) 
10.3  

(6.6 to 13.0) 
8.9  

(4.6 to 11.7)   

Duration of ART [years]  
    until 1st event 

8.6±5.5 9.0±5.5 5.9±5.3 5.1±5.2 8.5±5.4 <0.001 
8.6  

(4.0 to 12.9) 
8.9  

(4.5 to 13.3) 
5.4  

(1.0 to 9.6) 
4.2  

(0.0 to 8.5) 
8.9  

(4.6 to 11.7)   

ART in history   0.026 
no/ ART naiv 81(5.5) 76(6.0) 1(0.8) 0(0.0) 4(8.0)   
yes 1400(94.5) 1185(94.0) 129(99.2) 40(100.0) 46(92.0)   

* Cause of death is unknown or not primarily cardiovascular 

Values are N(%), mean SD, or median(IQR) 

Tests are chi² for index or nominal Variables, tauB for ordinal and ANOVA for metric measurements 

* Cause of death is unknown or not primarily cardiovascular 

Values are N(%), mean SD, or median(IQR) 

Tests are chi² for index or nominal Variables and ANOVA for metric measurements 

HIV HEART Study Population: Patient Characteristics (Table 1.) 

1481 HIV+ subjects (mean age: 49.2  10.7 years (y), female: 

15.6%) were included. 130 CVE and 90 deaths were 

documented until the end of 7,5 year follow-up of HIVH.  Mean 

duration of the HIV-infection was 12.9  6.8 y. HIV+ were 

treated with ART on average for 9.3  5.4 y. Only 5,5% of 

HIV+ were never ART treated up to their last visit (Table1.). 

HIVH Patients (since HIV Diag) Total CVE and (still) 
alive 

CVE and 
deceased 

death as 1st 
event* 

No. of subjects (N=1481) (N=130) (N=40) (N=50) 

CV Events or death         

CV events         

# of cv events per patient without death 0.34±1.15 3.02±1.95 2.62±2.17 -- 

MI (Myocardial Infarktion) 76(5.1) 58(44.6) 18(45.0) -- 

PCI (Percuntaneous Coronary Intervention) 87(5.9) 70(53.8) 17(42.5) -- 

CABG (Coronary Artery Bypass Surgery) 20(1.4) 13(10.0) 7(17.5) -- 

CHD (Coronary Heart Disease) 131(8.8) 99(76.2) 32(80.0) -- 

PVD (Peripheral Vascular Disease) 34(2.3) 25(19.2) 7(17.5) -- 

Stroke (ischemic or hemorrhagic) 34(2.3) 22(16.9) 9(22.5) -- 

Death 90(6.1) -- 40(100.0) 50(100.0) 

HIV HEART Study: Cardiovascular events and Death (Table 2.) 

Coronary heart disease was the most frequent CVE (Table 2.). 

Three patients died because of their first CVE. The proportion 

of deceased HIV+ with HIV-RNA ≥ 50 copies/ml and lower 

CD4-cell counts at their last visit is significantly higher 

compared with living HIV+ without CVE (HIV-RNA ≥ 50 

copies/ml: 25.6% vs 14,7%. Median CD4-cells: 286 cells/µl 

(IQR: 164 to 483) vs 574 cells/µl (IQR: 406 to 788)). 96.1% of 

the living HIV+ with CVE had HIV-RNA < 50 copies/ml and 

median CD4-cells 536 cells/µl (IQR: 368 to 787). Living HIV+ 

without any CVE were significantly younger and their HIV-

infections had been diagnosed earlier (Table 1.) 

Figure 1.a 

Figure 1.b 

Figure 1.c 

Figure 2.a 

Figure 2.b 

Figure 2.c 
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Background:  
Oxidative stress (OS) may be the result of an imbalance between the production of reactive oxygen species (ROS) and the ability to detoxify oxygen reactive intermediates or repair 
the resulting damage. A substantial body of evidence now implicates OS in the pathogenesis of atherosclerosis . ROS generated during cellular metabolic pathways modifies 
polyunsaturated fatty acids and lipoproteins, resulting in proinflammatory and atherogenic particles such as oxidized LDL (OxLDL). Cardiovascular disease (CVD) is one of the main 
causes of death in the general population and represents a significant morbi-mortality in HIV-infected patients. There is increased evidence suggesting that bilirubin, the metabolic 
end product of heme catabolism, may have anti-inflammatory properties as well as a beneficial potent antioxidant role by inhibiting the oxidation of LDL, scavenging oxygen radicals, 
and counteracting OS  Epidemiological studies have shown an inverse relationship between serum bilirubin and CVD. Gilbert syndrome (GS), a genetic disorder that affect the enzyme 
responsible for bilirubin metabolism the UDP-glucuronosyl-transferase 1A1 (UGT1A1), is associated with a low prevalence of ischemic heart disease. Atazanavir (ATV) is a potent HIV 
protease inhibitor (PI). Hyperbilirubinemia is a common adverse event because ATV is an inhibitor of the UGT1A1. The main hypothesis of our study is that HIV patients on ATV-based 
therapy would show reduced OS associated with increased plasma bilirubin levels.  
Methods  
The study was conducted with patients from the cohort of the Spanish AIDS Research Network (CoRIS) (Annex). This is an open, multicentre, prospective cohort of HIV- infected 
patients over 13 years of age with confirmed HIV infection and naïve to ART at entry, seen for the first time from 1 January 2004 to 31 May 2012 in any of the 32 participating centers. 
Patients are followed periodically in accordance with routine clinical practice. The cohort is associated with a central Biobank where baseline and follow-up blood samples are stored.  
We selected previously ART-naïve patients from CoRIS who started first-line ART with either ATV/r or EFV-based regimen plus a combination of Nucleos(t)ide Reverse Transcriptase 
Inhibitors (NRTI), who had a baseline Biobank sample within 6 months before ART initiation and a follow-up sample after at least 9 months of ART while maintaining initial regimen 
and being virologically suppressed. Positive serologies for either hepatitis C or B virus were exclusion criteria. Sample size was calculated for a difference of 50% between groups, 80% 
power and a 1:2 ratio, resulting in 48 patients for ATV and 96 for EFV group. Markers of OS: Lipoprotein-Associated Phospholipase A2 (Lp-PLA2), Myeloperoxidase (MPO) and Oxidized 
LDL (OxLDL), were measured in paired samples with commercial enzyme-linked immunosorbent assay (ELISA) at baseline and follow-up.  
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EFAVIRENZ (N=97) ATAZANAVIR (N=48) 
p 

n (%) n (%) 
Age Me[IQR] 35.9 [29.9-41.6] 37.0 [29.4-42.9] 0.98 
Gender  Male 83 (85.5) 37 (77.1) 0.20 

Female 14 (14.4) 11 (22.9) 
Transmission 
category 

MSM 64 (65.9) 27 (56.2) 
0.48 

HTX 28 (28.8) 17 (35.4) 
OT/UNK 5 (5.1) 4 (8.3) 

Nationality Spain  67 (69.1) 35 (72.9) 0.63 
Other  30 (30.9) 13 (27.1) 

Educational level Low 54 (55.6) 34 (70.8) 0.11 
Higher 41 (42.2) 12 (25.0) 
NC 2 (2.1) 2 (4.1) 

AIDS diagnosis Yes  18 (18.5) 6 (12.5) 0.36 
No 79 (81.4) 42 (87.5) 

CD4 count (cel/ml) Me[IQR] 263 [160-355] 289.5 [189.5-399] 0.31 
≥350 25 (25.7) 19 (39.5) 0.21 
100-350 58 (59.7) 22 (45.8) 
<100 14 (14.4) 7 (14.5) 

HIV1 VL (log cop/µl) Me[IQR] 4.68 [3.9-5.2] 4.69 [3.9-5.2] 0.73 

<4 26 (26.8) 13 (27.1) 0.43 
4-5 40 (41.2) 15 (31.2) 
>5 31 (31.9) 20 (41.6) 

BMI Me[IQR]* 23.4 [21.8-25.2] 23.3 [21.2-25.5] 0.88 
<20 9 (9.2) 8 (16.6) 0.54 
20-25 60 (61.8) 27 (56.2) 
>25 27 (27.8) 13 (27.1) 
NC 1 (1.03) 0 (0.0) 

Smoking  Yes 38 (39.1) 24 (50.0) 0.46 
No 57 (58.7) 23 (47.9) 
NC 2 (2.1) 1 (2.1) 

Hypertension  Yes 8 (8.2) 7 (14.5) 0.24 
No 89 (91.7) 41 (85.4) 

DM2 Yes 6 (6.1) 2 (4.1) 0.62 
No 91 (93.8) 46 (95.8) 

Cholesterol  Total Me[IQR]† 163 [133-192] 157.5 [137.5-183] 0.48 

HDL Me[IQR]† 41 [31-45] 39.5 [31-44.5] 0.62 
LDL Me[IQR]† 101.5 [80-127] 96 [72.5-109.5] 0.09 

Lipid lowering-
therapy 

Yes 4 (4.1) 3 (6.2) 
0.57 

No 93 (95.8) 45 (93.7) 

Baseline BLR 
(total;mg/dl) 

M(SD) 0.53 (0.2) 0.45 (0.1) 
0.03 

LpPLA2 (ng/mL) M(SD) 142.2 (72.8) 150.1 (92.8) 0.93 
MPO (µg/L) M(SD) 74.3 (48.2) 93.9 (64.3) 0.02 
LDLOX (U/L) M(SD) 76.3 (52.3) 82.2 (54.4) 0.40 
Follow-up (Days) Me[IQR] 390 [357-495] 429.5 [355.5-669] <0.01 

LpPLA2 (ng/mL) MPO (µg/L) LDLOX (U/L) 
M/Coef[CI95%] p MCoef[CI95%] p MCoef[CI95%] p 

On-year 
change  

EFV -3.7 [-16.0,8.6] 0.55 
0.01 

-0.8 [-9.5,7.9] 0.85 
0.44 

26.1 [14.9,37.3] <0.01* 
0.48* 

ATZ -22.6 [-40.4,-4.7] -5.4 [-19.4,8.6] 3.5 [-6.3,13.4] 

Crude 
difference 

EFV - 
0.08 

- 
0.57 

- 
0.01 ATZ -18.9 [-40.2,2.4] -4.6 [-20.2,11.1] -22.6 [-39.8,-5.3] 

Adjusted for baseline values -14.6 [-29.7,0.4] 0.06 3.7 [-10.0, 17.5] 0.59 -20.6 [-36.8, -4.4] 0.01 

Adjusted for confounders ** -16.3 [-31.4,-
1.25] 

0.03 1.2 [-14.3,16.7] 0.88  -21.8 [-38.0, -
5.6] 

<0.01 

Adjusted for all baseline 
variables† 

-14.9 [-31.7,2.0] 0.08 1.2 [-14.3,16.7] 0.88 -24.6 [-42.8,-6.3] <0.01 

Change at one-year in oxidative stress markers and linear regression analysis for 
the treatment effect of EFV versus ATV/r.  

* p-values for the null hypothesis of mean change equal to zero (Student's T); **LpPLA2: adjusted for basal CD4, transmission 
category  and baseline total cholesterol; MPO: adjusted for basal CD4, transmission category , gender, place of birth, educational 
level, basal VL, AIDS diagnosis, HTA, DM2, baseline total cholesterol and baseline total and conjugated bilirubin; LDL-OX: 
adjusted for baseline CD4 basal and smoking; † gender, educational level, age, transmission category place of birth, HTA, DM2, 
smoking, AIDS, CD4, VL, BMI, total cholesterol, total and conjugated bilirubin. M:Mean (for one-year change); Coef: regression 
coefficient (for all other estimates); CI95%[confidence interval at 95%]. 

Baseline characteristics according to treatment group 

* p-values for the null hypothesis of mean change equal to zero (Student's T); **Baseline CD4 count ; † gender, educational 
level, age, transmission category place of birth, HTA, DM2, smoking, AIDS, CD4, VL, BMI, total cholesterol, total and conjugated 
bilirubin. M : Mean (for one-year change); Coef: regression coefficient (for all other estimates); CI95% [confidence interval at 
95%]. 

The present study revealed two main findings. First, OS biomarkers (Lp-PLA2 
and Ox-LDL) are significantly reduced after ATV/r initiation. Second, there is a 
significant correlation between bilirubin levels and changes in OS biomarkers. 
These data confirm our initial hypothesis that HIV-infected patients on ATV-
based therapy could present with reduced OS biomarkers associated with 
increased plasma bilirubin levels.  

Conclusions: In virologically suppressed patients on stable ART, OS was lower in ATV/r-based regimens compared to EFV. We hypothesize these changes could 
be in part attributable to increased BR plasma levels. 

Total BLR (mg/dl) 

M/Coef[CI95%] p 
One-year change   EFV -0.13 (-0.19,-0.07) <0.01* 

<0.01* ATZ 1.25 (0.96,1.54) 

Crude differences  EFV - 
<0.01 ATZ 1.38 [1.16-1.60] 

Adjusted for baseline values 1.32 [1.10-1.54] <0.01 

Adjusted for confounders ** 1.33 [1.11-1.55] <0.01 

Adjusted for all baseline variables† 1.28 [1.05-1.52] <0.01 

Variations in Bilirubin levels at one year and linear regression analysis for the effect of Efavirenz 
versus Atazanavir/R treatment.  
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Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Of 41 patients enrolled in the INT group, 33 completed the 
intervention. 

Antihypertensive +/or Lipid Lowering therapy: 
• 64% in INT at baseline and EOS. 

• 48% in CON at baseline, and 58% at EOS. 

Smoking Cessation 
• 30% (24%*) in INT at baseline, 15% at EOS. 

• 30% in CON at baseline, 30% at EOS. 
                                                  *6% ceased before/at baseline 

Conclusions 
• The team intervention was significantly more effective 

than SOC in reducing CVD risk in a cohort of HIV-1 
infected patients virologically suppressed on ART. 

• Team interventions require greater commitment from 
patients and staff. 

• A team approach to care is feasible in a community 
setting. 

Background 
• CVD is a leading cause of mortality in the general population, 

particularly in those aged 50 years or older.  

• HIV-infection, as well as ART, has been associated with increased 
risk of CVD and myocardial infarction – the risk compared to the 
non HIV-infected population increasing disproportionately with 
age. 1 

• Non-modifiable CVD risk factors are increasing due to the ageing 
of the HIV-infected population. 

• Modifiable CVD risk factors are higher in the HIV-infected 
population. These include: 
 Smoking 
 Dyslipidaemia 
 Insulin resistance 
 Hypertension 
 Visceral fat accumulation and obesity 

 

• Cardiac risk modification strategies are important for the long-
term care of HIV patients.1 

• Given the goal of optimizing HIV control and managing HIV 
patients on ART long term whilst reducing serious non-AIDS 
events (SNAEs) such as CVD, an approach involving examining a 
model of an intensive team approach to reducing CVD risk in HIV 
patients whilst maintaining ART, is warranted. 

 

Aims 
• To examine the effectiveness of a 12-month coordinated team 

intervention vs. standard of care (SOC) on modifiable CVD risk in 
HIV-1 infected participants aged 50 years or older who are 
virologically suppressed on ART and have moderate to high 
Framingham 10-year CVD risk scores. 

• To examine the effectiveness of a team intervention vs. SOC on 
changes to known chronic disease risk factors  and biological 
markers over a 12-month study period. 

• To develop a model for managing CVD risk in HIV-1 infected 
patients in a primary care setting. 

 

Materials and Methods 
 

Study Design and Study Participants 
•  In this prospective cohort study, HIV-1 infected  participants 

attending a high-caseload primary care practice in Sydney, 
Australia, were enrolled into the study from November, 2011 – 
May, 2013. 

•  The investigation period for each patient was 12 months. 

• Inclusion criteria: 
 HIV-infected  
≥50 yrs. 
 Virologically suppressed on ART 
 Framingham 10-yr CVD risk score ≥10%2 

• Exclusion criteria: 
Unable to undertake exercise 
Life expectancy <12 months 

Study Arms 
• Regular patients of the 3 study doctors were stratified into the 

intervention (INT) group, whilst regular patients of non-study 
doctors were utilised in the control (CON) group. 

• The INT group were provided a team approach to care (see Study 
Design). 

• The CON group participants were: 
 Matched for age and smoking status  
 Consented to having their CVD Risk assessed twice 
 Received standard of care (SOC) management by non-INT 

doctors. 

Statistical Analyses 
• Data presented as mean ± SD. 
• Comparison of baseline data between groups were performed 

using one-way ANOVA. 
• Repeated measures ANOVA was used to assess time effect (pt) 

and group x time interaction (pgxt) over the study period. 
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Table 3: Changes in dependent variables in INT and CON participants.  

Participant Feedback 
Feedback was requested from all INT participants who completed 
the  intervention at their EoS visit.  
• 88% were “satisfied with the program”. 
• 94% stated that the program had an “appropriate number of 

visits”. 
• 79% suggested they would “continue with the diet and exercise 

advice from this program”. 
• 82% said they would “recommend the program to others”.  

 

Strengths and Limitations 
 Limitations 
• Non-randomised prospective cohort study. 
• Variance in the frequency of visits and certain dependent 

variables between INT and CON groups. 
• No long term follow-up. 

Strengths 
• Significant outcomes in a small cohort. 
• A high-degree of INT participant satisfaction with the duration, 

structure and content of the team care program. 

Table 1: Baseline characteristics.  
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  INT CON Pt Pgxt 
BMI (kg.m-2) 

Baseline 26.54 ± 2.94 26.42 ± 3.66 0.011 0.013 
EoS 25.75 ± 3.01 26.41 ± 3.56 

Δ  -0.79 ± 1.12  -0.01 ± 1.34 
Total Body Fat (%) 

Baseline 22.25 ± 4.23  -  0.009  -  
EoS 21.14 ± 4.53  -  

Δ  -1.04 ± 1.89  -  
BMD (g.cm-2) 

Baseline 1.147 ± 0.118  -  NS  -  
EoS 1.154 ± 0.119  -  

Δ 0.008 ± 0.026  -  
CD4+ (cells.mm-3) 

Baseline 648 ± 262 624 ± 334 NS NS 
EoS 643 ± 290 647 ± 305 

Δ  0-5 ± 148 024 ± 149 
HDL-C (mmol.L-1) 

Baseline 1.19 ± 0.31 1.16 ± 0.28 NS NS 
EoS 1.24 ± 0.34 1.22 ± 0.23 

Δ 0.05 ± 0.24 0.06 ± 0.26 
Systolic BP (mmHg) 

Baseline 130 ± 13 132 ± 12 0.071 NS 
EoS 123 ± 14 131 ± 13 

Δ  0-6 ± 17  0-1 ± 12 
FBG (mmol.L-1) 

Baseline 5.6 ± 1.0 5.8 ± 2.4 NS NS 
EoS 5.5 ± 1.2 5.5 ± 2.4 

Δ  -0.1 ± 0.7x  -0.3 ± 1.60     

  INT CON P 
N 33 33  -  

Age (yrs) 58 ± 6.8 59.1 ±  6.9 NS 
Range 50 - 75 50 - 76 

Gender (% males) 100 100 NS 

CD4+ (cells.mm-3) 648 ± 262 624 ± 334 NS 

Baseline ART 
Abacavir 13 9  -  

PI/r 15 12 
Indinavir/Lopinavir/Fosamprenavir 2 0 

Figure 2: Framingham 10-yr CVD risk scores (%) of both the INT and CON 
groups, at baseline and EoS. *pt=0.013; #pgxt=0.033. 

P014 

Table 2: Comparison of Framingham 10-yr CVD risk categorisation of INT and 
CON participants at baseline and EoS (%).  

Figure 1: Flow diagram of INT group visit schedule.  

Figure 3: D:A:D 5-yr CHD risk scores3 (%) of both the INT and CON groups, at 
baseline and EoS. *pgxt=0.017. 

Figure 4: Total Cholesterol (mmol.L-1)of both the INT and CON groups, at 
baseline and EoS. *pt=0.011; #pgxt=0.013. 
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Epidemiological studies suggest that some antiretroviral drugs may 
contribute to increase cardiovascular risk in HIV-infected patients.

However data from Latin American countries are limited, as impact 
of highly active antiretroviral therapy (HAART) on cardiovascular 
risk remain understudied. 

Efavirenz (EFV) and Lopinavir/ritonavir (LPV/r) constitute two major 
antiretroviral therapy backbones in Argentina as in other Latin American 
countries. EFV is the preferred non-nucleoside reverse transcriptase 
inhibitor (NNRTI) selected for first line therapy. Lopinavir/ritonavir  
is currently a first line option for pregnant women and an alternative 
protease inhibitor (PI)  for initiating HAART in general population. It 
is also a preferred PI for second line HAART in patients with virologic 
failure to NNRTIs or other PIs.  

In this context, we aimed to evaluate if 10-year Framingham Cardio-
vascular Risk Score (FCRS) increases in patients following exposure 
to EFV and LPV/r-based HAART in a Latin American cohort.

Retrospective 48-week cohort study. We reviewed clinical charts of 
randomly selected samples of patients initiating (according to 
national guidelines) EFV first line HAART and LPV/r first or second 
line (but first PI-based) HAART assisted at a reference HIV center in 
Buenos Aires, Argentina (period 2004-2012).

HIV-infected pregnant women who received HAART only during 
pregnancy were excluded. 

Cardiovascular profile  was assessed at 24 and 48 weeks. FCRS was 
calculated according National Institutes of Health risk assessment 
tool (http://cvdrisk.nhlbi.nih.gov/).  Each patient could only be 
included in one arm.

The study was approved by the institutional review board and re-
gistered with ClinicalTrials.gov Identifier: NCT01705873.

Data were processed with R software, version 3.1.1. 

A total of 357 patients were included: 249 in EFV arm and 108 in LPV/r 
arm (80 as first line and 28 as second line but first PI-based HAART). 

Overall baseline characteristics (median, interquartile range) were 
as follows: age, 38 (33-45) years; male, 247 (69%); viral load, 98200 
(20550-306000) copies/mL; CD4 T-cell count, 115 (60-175) cel/uL; 
total cholesterol, 159 (135-194) mg/dL; HDL, 39 (31-41) mg/dL; LDL, 
94 (72-123) mg/dL; current smoker, 29%; on antihypertensive drugs: 
14 (4%), diabetic: 4(1%.). 

A comparison of baseline characteristics between both arms is 
shown in table 1. A higher prevalence of men and  a higher viral 
load was observed in EFV arm.  Patients in  LPV-r arm were signifi-
cantly younger and had higher total cholesterol, HDL and triglyceri-
de values.  Most frequent accompanying  NRTIs were 3TC (92%) and 
AZT (76%). Baseline FCRS was low, moderate and high for 93%, 7% 
and 0% of patients on EFV arm and 96.7%, 1.7%, 1.7% on LPV/r arm. 

On EFV arm, an increase in FCRS category (low to moderate or 
moderate to high) was observed in 1 patient (0.9%) at 24 weeks and 
6 (5,6%) at 48 weeks; 5 (4.7%) decreased category. On LPV/r arm no 

one varied FCRS category at 24 weeks and 2 (3.4%) increased from 
low to moderate at 48 weeks (no patient decreased FCRS category).

Cumulative incidence of overall cardiovascular events was 1.6% on 
EFV and 1.8% on LPV/r arms respectively (graphic 1). Probability of 
increasing FCRS category or having a cardiovascular event did not 
differ between arms at a significance level of 5%. 

Table 1. Baseline profile of patients starting EFV or LPV-r based HAART in a retros-
pective cohort of cardiovascular risk assessment in Buenos Aires, Argentina.

Graphic 1. Cumulative incidence of cardiovascular events in patients starting EFV or 
LPV-r based HAART in a retrospective cohort of cardiovascular risk assessment in 
Buenos Aires, Argentina

Patients starting LPV/r  had, at baseline, an overall worse lipid profile. 
Prior exposure to HAART in a portion of such patients may contri-
bute to increased lipid values.

Despite of this, probability of increasing FCRS category and cardio-
vascular events was low and similar in patients exposed to EFV vs. 
LPV/r based HAART in our  cohort.

Despite not increasing FCRS category, impact of both antiretroviral 
strategies on lipid profile should be further evaluated in our popula-
tion in order to provide an adequate management of cardiovascular 
risk factors.

Longer term follow up should be warranted in order to provide a 
better window of time for detecting cardiovascular events.  

Disclosure: Study granted by ABBVIE, # ANV-10-0165.

BACKGROUND

MATERIALS AND METHODS

RESULTS

CONCLUSIONS

Male sex [n, (%)]
Age (years) [median, (IQR)]
Smoker  [n, (%)]
Anti-hypertensive drugs (n, %)
Diabetic  [n, (%)]
Total cholesterol (mg/dL) 
[median, (IQR)]
HDL (mg/dL) [median, (IQR)]
LDL (mg/dL) [median, (IQR)]
Tryglicerides [median, (IQR)]

HIV-1  viral load (copies/mL)

CD4-T cell count  (cell/uL) 

EFV (N = 249)
202 (81)

39 (34-47) 
81 (32.5%)

9 (3.6)
4 (1.6)

155 (133-184.8)

37 (31-46)
94 (72-120)

110 (83-145)
118000

(40950-334500)
244 (119.5-316)

LPV-r (N = 108)
45 (41.7)

35 (30.75-42)
25 (23.14)

5 (4.6)
0 (0)

174 (142-212.5)

43.5 (32-54)
95.5 (73.25-127.2)

131.8 (91-190)
36950

(2512-240200)
241.5 (65-383.5)

P
<0.0001
0.0001
0.09
0.76
0.32

0.0007

0.0245
0.6598
0.0189
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     Cardiovascular markers of inflammation and serum lipid levels 
in HIV infected patients with undetectable viremia (P016) 

Successfully treated HIV infected patients may still have an increased risk for cardiovascular morbidity and mortality, which might be 
related not only to traditional risks, but also to inflammation and dyslipidemia induced by HIV and/or antiretroviral therapy (1, 2). We examined the 
relationship of serum lipid levels with plasma biomarkers of inflammation using a composite inflammatory burden score (IBS) from the following seven 
markers of inflammation: CD40L, tPA, MCP-1, IL-8, IL-6, hCRP and P-selectin. 

Background/Objectives 

Results 

Višković Klaudija1, Židovec-Lepej Snjezana1, Gorenec Lana1, Grgić Ivana1, Lukas Davorka1, Zekan Šime1, Dragobratović Anja1, Begovac Josip1,2 
University Hospital for Infectious Diseases, Zagreb, Croatia, 2University of Zagreb School of Medicine, Zagreb, Croatia 

Our findings suggests that in virologically suppressed patients 
there is a significant association between markers of 
inflammation and serum levels of cholesterol and triglycerids 
as well as the cholesterol/HDL-cholesterol ratio. 

Conclusion 

Methods 
Subjects were selected among consecutive HIV-infected males ≥18 years of age with an undetectable viral load (< 50 copies/ml of HIV1-RNA), 
seen at the University Hospital for Infectious Diseases, Zagreb, Croatia in the period from January 2012 to March 2013. Plasma inflammatory 
biomarkers (CD40L, tPA, MCP-1, IL-8, IL-6, hCRP, P-selectin, quantified by bead-based cytometry) >75th percentile were considered elevated and 
an inflammatory burden score (IBS) was constructed as the presence of zero, one, two, or three or more elevated biomarkers. Correlations 
between the IBS and lipid parameters were examined using Spearman's Rho and by ordered logistic regression proportional odds model to 
estimate the odds of more elevated (>75th percentile) biomarkers. 

Table 1. Main and HIV-related Characteristics of  181 male patients according to elevated 
biomarkers 

Variables 
                                At least one elevated biomarker 

P-value* Total 
(n=181) 

No 
(n=51) 

Yes 
(n=130) 

Age, years (median: p25,p75) 46.7 (39.9, 55.0) 44.5 (36.8, 54.9) 48.1 (41.3, 55.5) 0.068 (A) 
Body weight, kg (median: 
p25,p75) 80.0 (72.0, 87.0) 78.0 (71.0, 87.0) 80.3 (72.0, 87.0) 0.935 (A) 

Body mass index  (median: 
p25,p75) 24.9 (23.4, 27.0) 25.0 (23.1, 26.8) 24.8 (23.5, 27.2) 0.871 (A) 

Risk group (n, %)          
Heterosexual   45.0 (24.9) 13.0 (25.5)   32.0 (24.6) 0.707 (F) 
Intravenous drug use 6.0 (3.3)   1 (2.0)   5.0 (3.8) 
Men who have sex with men   118 (65.2)   32.0 (62.7)   86.0 (66.2) 
Other 12.0 (6.6)   5.0 (9.8)  7.0 (5.4) 
History of clinical AIDS (n, %) 124 (68.5) 40 (78.4) 84 (64.6)  0.072 (P) 
Hepatitis B antigen positivity,  
(n, %) 7(3.9) 1(2.0) 6(4.6) 0.405(P) 

Hepatitis C antibody positivity 
(n, %) 8(4.4) 1(2.0) 7(5.4) 0.445(F) 

 
Duration of known HIV-infection 
(years; median: p25,p75)  7.0 (4.0, 11.0) 6.0 (3.0, 10.0) 8.0 (4.0, 12.0) 0.088 (A) 

Nadir CD4 count per μL 
(median: p25,p75) 

116.0 (30.0, 
208.0)   

136.0 (55.0, 
229.0) 

110.0 (29.0, 
201.0) 0.170 (A) 

 Current CD4 cell count per μL 
(median: p25,p75) 

553.0 (389.0, 
729.0) 

535.0 (381.0, 
719.0) 

571.0 (389.0, 
752.0) 0.534 (A) 

Duration of ART 
(years; median: p25,p75) 5.2 (2.6, 8.8) 4.5 (1.9, 8.8) 6.1 (2.9, 9.0) 0.182 (A) 

Current use of lipid lowering 
drugs,(n , %) 32 (17.7)   7 (13.7) 25 (19.2) 0.382 (P) 

Current abacavir use, (n ,%) 95( 52.5) 22( 43.1) 73( 56.2) 0.115 (P) 

Current lopinavir use, (n, %) 53( 29.3) 14( 27.5) 39( 30.0) 0.735 (P) 
*A-Wilcoxon test, F-Fisher’s exact test, P=Pearson’s Chi-Square Test     

Table 2. Data on cardiovascular risks and inflammatory biomarkers of  181 male patients according to 
elevated biomarkers 

Variables 
                                    At least one elevated biomarker 

P-value* Total 
(n=181) 

No 
(n=51) 

Yes 
(n=130) 

DAD 5-year CHD score  
(median; p25,p75) 

3.6 (2.0,7.2) 2.7 (1.1, 5.8) 3.8 (2.4, 7.6) 0.005 (A) 

Framingham 10-year CVD score 
(median; p25,p75) 10.8 (5.7, 19.2) 7.2 (3.8, 16.6) 12.0 (6.5, 19.8) 0.012 (A) 

Framingham 10-year CHD score 
(median; p25,p75) 8.4 (4.7, 13.3) 5.5 (3.2, 10.3) 9.2 (5.3, 13.9) 0.003 (A) 

Framingham 10-year CVD score  
>20 %  (n, %) 42 (23.2) 10 (19.6) 32 (24.6) 0.473 (P) 

CD40L, pg/ml 
(median; p25,p75) 933. 6 (554, 1862) 846.9 (578, 1147) 1132 (554, 2196) 0.004(A) 

MCP-1, pg/ml 
(median; p25,p75) 527.7 (428, 672) 449.8 (398, 512) 583.3 (459, 737) 0.000(A) 

IL-8, pg/ml 
(median; p25,p75) 6.1 (1.5, 11.1) 2.6 (0.0, 8.6) 7.2 (3.0, 14.3) 0.000(A) 

IL-6, pg/ml 
(median; p25,p75)  2.4 (0.6, 5.0) 0.9 (0.0, 3.0) 3.4 (1.2, 6.5) 0.000 (A) 

hCRP mg/L 
(median; p25,p75) 1.8 (0.8, 4.2) 1.0 (0.6, 1.8) 2.2 (1.0, 5.7) 0.000 (A) 

P-selektin, ng/ml 
(median; p25,p75) 200.1 (156, 256) 183.6 (130, 216) 203.23(162, 269) 0.014 (A) 

Carotid intima media thickness, mm 
(median; p25,p75) 0.7( 0.6, 0.8) 0.6( 0.5, 0.8) 0.7( 0.6, 0.8) 0.061 (A) 

Inflammatory burden score  
(n %) 
0 51 (28.2) 
1 45 (24.9) 
2 48 (26.5) 
3 20 (11.0) 
4 11 (6.1) 
5 6 (3.3) 
*A-Wilcoxon test, F-Fisher’s exact test, P=Pearson’s Chi-Square Test     

Results 

Table 3. Associations of factors with concurrently elevated (>75th 
percentile) inflammatory biomarkers. Results of multivariable ordinal 
proportional odds logistic regression models. 
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Model 1.  Odds ratio  
P-value 

Characteristics and 95% CI 

Current use of abacavir, no versus yes 0.68 (0.39-1.17) 0.165 

Past history of clinical AIDS, yes versus no 1.72 (0.96-3.09) 0.069 

Total cholesterol, per one mm/L 1.41 (1.13-1.76) 0.003 

Age, per 10 years 1.26 (0.96-1.65) 0.095 

Model 2.  Odds ratio  
P-value 

Characteristics and 95% CI 

Current use of abacavir, no versus yes 0.68 (0.40-1.18) 0.172 

Past history of clinical AIDS, yes versus no 1.71 (0.95-3.08) 0.074 

Trigycerides, per one mm/L 1.37 (1.18-1.60) <0.001 

Age, per 10 years 1.29 (0.98-1.69) 0.069 

Model 3.  Odds ratio  
P-value 

Characteristics and 95% CI 

Current use of abacavir, no versus yes 0.63 (0.36-1.08) 0.095 

Past history of clinical AIDS, yes versus no 1.77 (0.99-3.19) 0.055 

Total cholesterol/HDL cholesterol, per unit 1.72 (1.27-2.33) <0.001 

Age, per 10 years 1.39 (1.06-1.83) 0.019 
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Background/Objectives 

Conclusions Results 
Agreement between the high DAD CVD risk score and 
elevated ASCVD, high CVD-FRS and high SCORE risk scores 
was not very good. 
The proportion of persons recommended for statin therapy 
differed considerably between the ACC/AHA (37.9%) and 
ESC/EAS (25.6%) and EACS (21.3%) guidelines. 
The ACC/AHA guideline would recommend statins more 
often than ESC/EAS and EACS guidelines. 

Cardiovascular prevention in HIV-infected persons is mainly based on 
recommendations from the HIV-uninfected population. 

The American College of Cardiology/American Heart Association (ACC/AHA) 
recently published the 2013 Guideline on the Treatment of Blood Cholesterol to 
Reduce Atherosclerotic Cardiovascular Risk in Adults.
European guidelines were published by the European Society of Cardiology and 
European Atherosclerosis Society (ESC/EAS).The European AIDS Clinical Society 
(EACS) has also recommendations on lipid lowering therapy.

The use of the Framingham Risk Scoring (FRS) has been recommended by EACS; 
the European Systematic Coronary Risk Evaluation score (SCORE) by ESC/EAS 
and the Pooled Cohort Equations for atherosclerotic cardiovascular disease 
(ASCVD) by the ACC/AHA.

The aim of the study was to:
 Assess the concordance of the high 5-year DAD CVD risk score (>5%) with the 

high 10-year FRS (≥ 20%), the high 10-year SCORE (>5%) and the elevated 10-
year ASCVD (≥ 7.5%) score.

 Compare the prevalence of eligibility for lipid lowering therapy as recommended 
by the 2013 ACC/AHA guidelines, EACS, and European ESC/EAS guidelines for 
cardiovascular disease prevention.

Methods 
We collected data on cardiovascular risks for all consecutive patients seen at a 
scheduled visit for routine follow-up in the period February–April 2011. Included in 
this analysis were persons 40 to 79 years old in whom lipid measurements were 
done and who had at least 12 months of ART. We excluded pregnant women and 
patients with acute illness or exacerbation of a chronic illness at the time of 
evaluation.  The SCORE algorithm automatically treats patients with known CVD, 
diabetes and very high levels of individual risks (total serum cholesterol  > 8 mmol/L, 
LDL-cholesterol > 4.9 mmol/L) at increased cardiovascular risk. Hence, patients with 
these characteristics were excluded from the agreement analysis of high CVD 
scores. 
Agreement between high cardiovascular risk score was assessed by Cohen’s kappa
(ĸ) statistics.

Characteristics 
  

Total Serbia Croatia P 
(N=254) (N=122) (N=132) 

Mode of transmission       < 0.001 
   MSM   75 (29.5)   11 (9.0)  64 (48.5) 
   Heterosexual   94 (37.0)   41 (33.6)  53 (40.2) 
   Intravenous drug use   22 (8.7)   15 (12.3)    7 (5.3) 
  Other/unknown   63 (24.8)   55 (45.1)    8 (6.1) 
Current CD4 cell count, mm3 484 (311-661) 452 (274-674) 507.5 (365-658) 0.176 
Current viral loada       0.453 
  HIV-1 RNA < 200 copies/ml 242 (97.2) 115 (98.3) 127 (96.2) 
  HIV-1 RNA ≥ 200 copies/ml     7  (2.8)     2 (1.7)     5 (3.8) 
Current use of abacavir 138 (54.3)   79 ( 64.8)   59  (44.7) 0.001 
Current use of 
lopinavir/ritonavir 

  94 (37.0)   47 (38.5)   47 (35.6) 0.63 

Has antibody to hepatitis C 
virus 

  30 (11.8)   16 (13.1)   14 (10.6) 0.536 

Hepatitis B surface antigen 
positive 

  19 (7.5)   12 (9.8)     7 (5.3) 0.17 

Overall                    
n=254 

FRS ≥20a       
n=69 

SCORE  ≥5b      
 n=80 

 ASCVD  
≥7.5c   

n=110 

DAD > 5a  
n=131 

Age, years 49 (44–55) 57 (52–64) 57 (52–64) 55 (49–61) 54 (49–60) 
Gender, male  193 (76.0)   65 (94.2)   72 (90.0)   95 (86.4) 114 (87.0) 
Hypertension > 140/90 or > 135/85 
mmHg  if diabetic 

  80 (31.5)   38 (55.1)   38 (47.5)   49 (44.5) 54 (41.2) 

Diabetes mellitus   10 (3.9)   10 (14.5)   10 (12.5)   10 (9.1)   10 (7.6) 
Current smoker  109 (42.9)   40 (58.0)   39 (48.8)   59 (53.6)   75 (57.3) 
Ex–smoker   78 (30.7)   13 (18.8)   19 (23.8)   24 (21.8)   35 (26.7) 
Cholesterol > 6.2 mmol/L   90 (35.4)   29 (42.0)   41 (51.3)   55 (50.0)   60 (45.8) 
HDL–C  < 1.03 mmol/L for men and 
< 1.3 women 

  63 (24.8)   15 (21.7)    11 (13.8)   27 (24.5)   29 (22.1) 

Triglycerides > 2.26 mmol/L   96 (37.8)   34 (49.3)   33 (41.3)   61 (46.4)   61 (46.6) 
Dyslipidemia 164 (64.6) 48 (69.6) 55 (68.8) 82 (74.6)  84 (71.8) 
Family history of cardiovascular 
disease 

  20 (7.9)    3 (4.3)    3 (3.8)    5 (4.5)    7 (5.3) 

Metabolic syndrome   77 (30.3)   30 (43.5)   29 (36.3) 41 (37.3)   47 (35.9) 
Body mass index  (kg/m2) 25 (22–27) 25 (24–28) 25 (24–28) 25 (23–28) 25 (22-27) 

Current use of protease inhibitors  145 (57.1)   36 (52.2) 42 (52.2)     64 (58.2)   89 (67.9) 

Current use of abacavir  138 (54.3)   43 (62.3)   50 (62.5)   68 (61.8)   91 (69.5) 
Duration of protease inhibitor use, 
years 

2 (0–6) 3 (1–5.6) 3 (1–5.6) 2.5 (0.9–6) 4 (1.1–6) 

Duration of antiretroviral therapy, 
years 

6 (4–10) 6 (4–10) 6 (4–10) 6 (4–11) 7 (4–11) 

Current use of lipid lowering agents 43 ( 16.9) 24 ( 34.8) 24 ( 30.0) 30 ( 27.3) 33 (25.2) 

Current use of antihypertensive 
medications 

49 ( 19.3) 24 ( 34.8) 22 ( 27.5) 31 ( 28.2) 35 (26.7) 

 Values are n (%) or medians (Q1–Q3). aIncluded were also patients with diabetes and clinical events.  bIncluded were also patients with diabetes, clinical events and serum 
cholesterol > 8 mmol/L. cAll patients in the four major statin benefit groups were considered to have an elevated CVD risk. FRS, 10-year Framingham Risk Score; SCORE,10-year  
European Systematic Coronary Risk Evaluation score; DAD, 5-year Data Collection on Adverse Effects of Anti-HIV Drugs Study score; ASCVD, 10-year atherosclerotic 
cardiovascular disease risk equation. HDL-C, high–density cholesterol.  Dyslipidemia, any of the following: Cholesterol > 6.2 mmol/L or HDL–Cholesterol  < 1.03 mmol/L for men 
and < 1.3 women or triglycerides > 2.26 mmol/L. 
 

Cardiovascular risk 
scores 

5-year DAD CVD 
score 

Observed 
agreement 

Agreement for 
higher scores 

Agreement for 
lower scores 

Kappa 

≤ 5% >5% 

10-year CVD-FRS  
    

<20% 114 52 0.75 ( 0.68 – 0.80) 0.63 (0.53 – 0.72) 0.81 (0.76 – 0.86) 0.47 (0.36– 0.57) 

≥ 20% 2 45     

10-year SCORE     

<5% 114 52 0.75 ( 0.68 – 0.80) 0.63 (0.53 – 0.72) 0.81 (0.76 – 0.86) 0.47 (0.36– 0.57) 

≥ 5% 2 45     

10-year ASCVD     

< 7.5% 110 32 0.82 (0.76 –  0.87) 0.77 (0.70– 0.84) 0.85 (0.81–0.90) 0.63 (0.53–0.73 ) 

≥ 7.5% 6 65     
Values are frequencies or proportions with 95% confidence intervals in parenthesis. 
Included in the analysis were individuals without a prior CVD event, with total serum cholesterol  ≤  8 mmol/L, LDL-cholesterol ≤ 4.9 mmol/L and those who did not have diabetes. 
CVD, cardiovascular disease; FRS, Framingham Risk Score; ASCVD,  atherosclerotic cardiovascular disease; SCORE, European System for Cardiac Operative Risk Evaluation. 
Observed agreement=(a+d)/N; agreement for higher scores= (2*d)/(N-a+d); agreement for lower scores= (2*a)/(N+a-d); the letters denote cells in a 2x2 table (a, upper left; b, upper right; c, lower 
left; d, lower right; N=213). 

Agreement between the 5-year DAD high CVD score and other high cardiovascular risk scores in 
213 individuals between 40 to 79 years of age. 

Major HIV-disease characteristics of 254 HIV infected persons from Croatia and Serbia.

Prevalence of major cardiovascular risk factors and antiretroviral therapy by different 
high cardiovascular  disease risk scores.

Prevalence of high cardiovascular  disease risk scores or risk equivalents (FRS ≥20%, SCORE  ≥5%, ASCVD ≥7.5% and DAD 
> 5%) according to different algorithms (A) in 254 participants and treatment recommendations for statin use (n=211), 
based on the EACS, ESC/EAS and the 2013 ACC/AHA guidelines (B). Patient who already used statins were not evaluated 
for the need for lipid lowering therapy (n=43). aIncludes participants in whom statin treatment was considered. 

Values are n (%) or medians (Q1–Q3). a5 patients from Serbia had no viral load measurment. 
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METHODS

•Tenofovir Disoproxil Fumarate (TDF) is usually prescribed co-formulated with Emtricitabine (FTC)
which has a neutral metabolic impact.
•Clinical trials have reported a more favourable lipid profile of TDF in comparison to other NRTIs,
both in treatment-naive and -experienced patients
•These studies, however, have not addressed whether the observed improvements are due to
withdrawal of the offending agent or because of a lipid-lowering effect of TDF.
•A better understanding of the effect of TDF on the lipid metabolism could be useful to improve the
management of dyslipidemia and cardiovascular risk, and clarify the impact of PI monotherapy on the
lipid profile
•We aimed to assess the lipid-lowering effect of TDF by adding co-formulated TDF/FTC vs. placebo
to patients with high cholesterol levels with HIV-1 RNA suppression under PI monotherapy.

•This was a multicenter, double blind, randomized, placebo-controlled clinical trial using a three-
sequence, three-period crossover design.
•Eligible patients:

• HIV-1 RNA <50 copies/mL during at least 6 months
• Fasting total cholesterol or LDL-cholesterol levels ≥200 or/and ≥130 mg/dL, respectively, in the

previous two consecutive tests obtained at least 4 weeks apart.
• Stable PI monotherapy with DRV/r (800/100 mg once daily) or LPV/r (400/100 mg twice daily)

during at least 6 months prior to screening.
•Exclusion criteria:

• Use of lipid-lowering drugs at study entry, renal disease or creatinine clearance <60 mL/min
calculated by the Cockcroft-Gault formula, or drug-resistance to any of the study agents.

•Primary endpoints:
• Changes in the median fasting total-, LDL- and HDL-cholesterol levels during the TDF/FTC

intervention compared to placebo
•Secondary endpoints:

• Median changes in triglycerides, CD4-cell count, liver enzymes, serum phosphate, serum
creatinine, and glomerular filtration rate (GFR).

• Percentage of patients with hypercholesterolemia during TDF/FTC co-formulation addition
according to the National Cholesterol Education Program, Adult Treatment Panel III guidelines
(NCEP ATP III).

• Rate of virological failure (2 consecutive plasma HIV-1 RNA >50 copies/mL).
• Drug related adverse events or toxicity.

•Intervention: Subjects were randomised to add TDF/FTC (group A) or placebo (group B) to their
current PI monotherapy regimen. This was followed by a crossover addition of TDF/FTC vs. placebo
according to figure 1. Randomization was stratified by PI/r intake at baseline.

•All subjects received dietary counselling to promote lipid-lowering diet provided by a dietician

Figure 1. Randomization schedule

.

Table 1. Baseline characteristics (n=46).a

•48 patients were randomized between November 2011 and May 2013.
•Two patients were excluded from the study due to confirmed poor adherence to their study medication.
•The ITT analysis set included 46 subjects: 23 in each group.
•26 (56%) individuals were treated with DRV/r and 20 (44%) with LPV/r monotherapy.

Abbreviations: HTX, heterosexual; MSM, men who have sex with men;  IVDU, intravenous drug use; PI, protease inhibitors; IQR, 
interquartile range.
aAll values are expressed as No. (%), unless otherwise indicated.

• Co-formulated TDF/FTC has an intrinsic lipid-lowering effect, likely attributable to TDF

• Caution is advised when using PI monotherapy in patients with dislipidemia or elevated 
cardiovascular risk

CONCLUSIONS

•There were no differences in total-, LDL-, and HDL-cholesterol levels between TDF/FTC and placebo at
baseline
•Treatment with TDF/FTC reduced total-cholesterol from 234 to 205 mg/dL (p<0.001), LDL-cholesterol from
155 to 128 mg/dL (p<0.001), and HDL-cholesterol from 50.3 to 44.5 mg/dL (p<0.001), while their levels
remained stable during placebo exposure. (Figure 2)
•Reductions in total-cholesterol (p<0.001), LDL-cholesterol (p<0.001), and HDL-cholesterol (p=0.011) were
significantly higher in the TDF/FTC group than in placebo.
•In addition, there were reductions in the proportion of subjects with abnormal fasting total-cholesterol (≥200
mg/dL) from 86.7% to 56.8% (p=0.001), and LDL-cholesterol (≥130 mg/dL) from 87.8% to 43.9% (p<0.001).
(Figure 3)
• Triglyceride levels remained stable regardless of exposure (Table 2).
•There were no virological failures.

Sex, number of men 32 (69.6)

Mean age, years (SD) 44 (7.8)
Smoking 8 (17.4)
Use of alcohol 3 (6.5)
Time since HIV diagnose (years), median (IQR) 10.7 (4.9-18.2)
Hepatitis C virus co-infection 3 (6.5)
Transmission route
       HTX 19 (41.3)
     MSM 17 (37.0)

   IVDU 3 (6.5)
   Others 7 (15.2)

PI monotherapy
Darunavir/ritonavir 26 (56.5)
Lopinavir/ritonavir 20 (43.5)

CD4+ nadir (cells/mm3), median (IQR) 213 (153-342)
CD4+ count (cells/mm3), median (IQR) 627 (500-801)

Abbreviations: TDF/FTC, tenofovir/emtricitabine co-formulation; HDL, high-density lipoprotein; GFR, glomerular filtration rate; AST, aspartate 
aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl transferase; AP, alkaline phosphatise.
a  All values are expressed as median (IQR), unless otherwise indicated.
•Intra-groups comparisons 
•§ Inter-group comparisons of parameters at 12 weeks
ƒ Comparisons of changes in inter-group parameters 

•There were no virological failures. 
•There were no significant changes in the CD4+ cell counts between groups (p=0.704). 
•1 patient developed mild diarrhoea that led to study discontinuation.
•There were no other adverse events in the study.

Randomized, crossover, double-blind, placebo-controlled trial to assess the lipid lowering effect of co-formulated TDF/FTC 
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Lipid metabolism
Figure 2. Longitudinal intra-group changes in cholesterol parameters

TDF/FTC Placebo P value§ P valueƒ

Baseline Week 12 P value* Baseline Week 12 P value*

Triglycerides (mg/dL) 133.7 (106.3-
194.9)

137.3 (104.9-
193.1)

0.631 150.1 (124.0-
192.6)

141.7 (106.3-
208.1)

0.536 0.587 0.941

Phosphate (mmol/L) 1.1 (0.9-1.3) 1.1 (1.0-1.3) 0.596 1.1 (1.0-1.3) 1.1 (0.9-1.3) 0.817 0.712 0.589

Creatinine (mg/dL) 0.81 (0.67-
0.97)

0.85 (0.72-
0.97)

0.007 0.85 (0.72-
0.95)

0.82 (0.71-
0.96)

0.856 0.757 0.039

AST (U/L) 21.5 (18.0-
25.0)

22.8 (18.0-
31.0)

0.002 21.0 (16.8-
25.0)

21.0 (18.0-
25.0)

0.914 0.489 0.027

ALT (U/L) 21.0 (17.1-
33.0)

24.5 (16.3-
34.1)

0.020 20.0 (16.4-
34.0)

22.0 (15.0-
33.0)

0.609 0.465 0.202

GGT (U/L) 22.0 (17.0-
34.1)

22.0 (15.0-
30.0)

0.862 21.5 (15.3-
32.8)

21.0 (16.8-
36.0)

0.845 0.812 0.798

AP (U/L) 68.0 (58.2-
84.0)

78.0 (63.6-
95.8)

<0.001 70.0 (60.3-
89.5)

68.3 (59.0-
87.0)

0.261 0.060 <0.001

CD4+ count 
(cells/mm3)

610.0 (473.5-
881.5)

653.5 (484.3-
854.7)

0.633 631.5 (513.0-
937.7)

640.0 (478.0-
960.0)

0.861 0.538 0.704

Table 2. Changes in CD4+ counts, triglycerides, and other biochemistry parameters

Figure 3. Changes in the proportion of subjects with abnormal fasting total-cholesterol
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DISCUSSION 

CONCLUSION 

• The SMART trial, a trial of CD4-guided interruption of ART, has shown an increase in all-cause 
mortality and cardio-vascular events for patients randomized to the intermittent treatment as 
compared to the continuous treatment  1 

• Plasma hsCRP, IL6 and D-dimer levels (inflammatory and coagulation markers) were strongly 
related to all-cause mortality and a case-control study has shown an increase of IL-6 and D-dimer 
1 month after treatment interruption, which was correlated to HIV viral load and could increase 
the risk of death and cardiovascular diseases 2 

• The ANRS WINDOW trial, in which treatment interruption duration was short, did not find a 
higher risk of cardiovascular disease or mortality in intermittent (IT) vs. continuous (CT) arms 3 

 

STUDY OBJECTIVE 
• To confirm that ART discontinuation in the WINDOW trial leads to an increase in plasma hsCRP, 

IL6 and D-dimer levels, as early as 2 months after treatment interruption, and is related to HIV 
viral load. 

• To study if these changes in biomarkers are reversible once ART is resumed and if their levels 
return to baseline. 

• To compare the changes in these biomarkers between patients from the IT and the CT arms of the 
WINDOW trial. 

• ANRS 106 Window trial: a 96-week non inferiority, open-label trial 
‒ 403 patients with a nadir CD4 ≥ 100/mm3, CD4 ≥ 450/mm3 at screening and plasma HIV-1 RNA 

levels < 400 copies/mL 
‒ Randomized to either continue their antiretroviral regimen (CT arm) or to switch to an 8-week 

off–8-week on structured IT (IT arm) 
 

• 160 participants were enrolled in this substudy, 80 subjects in each group: 
‒ Matched according to age, sex and HIV CDC classification 
‒ With available stored plasma specimens obtained at all the time-points  
‒ Who provided written inform consent 
‒ All of them completed the total duration of follow-up and respected the treatment strategy 

• Levels of three inflammatory markers, interleukin 6 (IL-6), soluble-CD14 (sCD14) and high-
sensitivity C-reactive protein (hsCRP), and of one coagulation marker, D-dimer, were measured* 
blinded from stored plasma at week 0, week 8 (only in the IT arm), week 16 and week 96 

W0 W8 W16 W24 W32 W40 W48 W56 W64 W72 W80 W88 W96

Off therapy periodOn therapy period

IT

CT

IT group only

* Biomarkers Assay Limit of detection

IL-6 Quantikine HS human IL-6 immunoassay (R&D 
Systems)

0.10 μg/mL

sCD-14 Quantikine® ELISA sCD-124 immunoassay (R&D 
Systems)

1.5 pg/mL

hsCRP Tina-quant CRP kit, third generation (Cobas, 
Roche/Hitachi)

125 pg/mL

D-dimer STA Liatest D-DI immunoturbidimetry (Diagnostica
Stago)

0.210 μg/mL

• Analyses were performed using intent-to-treat principles. Because of the skewed distribution of 
the data, biomarker levels were log10 transformed before analysis. 

• Within regimens, 1-sample t tests were used to assess median changes from baseline, whereas 
comparisons between regimen components used 2-sample t tests with no adjustment for 
baseline factors. 

• Biomarker levels below assay detection limits were set to the lower level of detection. 
• Similar analyses were performed to compare changes from baseline between arms. Comparisons 

were made with a 2-sided α level of 0.05. Statistical analyses were performed with SAS software, 
version 9.2 (SAS Institute, Cary, NC). 

FLOW-CHART 

Randomized : 403 patients 

INTERMITTENT ART (IT) arm : 200 patients 

Withdrew consent 9 patients 

194 patients analysed 

1st inclusion      :     11th December 2001  
Last inclusion  :   12th  June 2003 

197 patients analysed 391 patients 

CONTINUOUS ART (CT) arm : 203 patients 

80 patients analyzed 
80 D0 
79 W8 
80 W16 
78 W96 

BIOMARKERS STUDY 
80 patients analyzed 
80 D0 
No W8 
79 W16 
77 W96 

BASELINE CHARACTERISTICS 
Characteristics CT  arm (n=80) IT arm (n=80) Total (n=160)  p 

value
Age (years) Median [IQR] 40.7 [35.1 ; 44.8] 40.0 [34.8 ; 44.4] 40.4 [35.0 ; 44.7] 0.85 

Sex Male 69 (86%) 69 (86%) 138 / 160 (86%) 1.00
 BMI Median [IQR] 23.0 [21.6 ; 24.7] 22.8 [21.3 ; 25.1] 22.9 [21.4 ; 24.8] 0.91

Transmission Sexual 53 (66%) 50 (63%) 103 / 160 (64%)
 Blood 21 (26%) 26 (33%) 47 / 160 (29%) 0.52 

 Other 6 (8%) 4 (5%) 11 / 160 (6%)  
 CDC A 69 (86%) 64 (80%) 133 / 160 (83%)  

 B 8 (10%) 14 (18%) 22 / 160 (14%) 0.37
 C 3 (4%) 2 (3%) 5 / 160 (3%)  

Co infection VHB 3 (4%) 0 3 / 160 (2%) 0.79 
Hepatitis B & C VHC 6 (8%) 7 (9%) 13 / 160 (8%)

CD4 (/mm3) Median [IQR] 772 [648 ; 896] 746 [633 ; 957] 768 [643 ; 922] 1.00
Nadir CD4 (/mm3) Median [IQR] 310 [218 ; 386] 280 [210 ; 363] 298 [212 ; 376] 0.58 

Plasma HIV RNA ]50-400] 
cpml

15 (19%) 9 (11%) 24 (15%) 0.5

N (%) ≤50 cpml 65 (81%) 70 (89%) 135 (85%)  
ART regimen NRTI 80 (100%) 80 (100%) 160 (100%) 1

 NNRTI 34 (43%) 33 (41%) 67 (42%) 0.88
 PI 36 (45%) 37 (46%) 73 (46%) 0.88
 Boosted PI 20 (25%) 12 (15%) 32 (20%) 0.12

Plasma HIV RNA (cpml) CT arm, n (%) IT arm, n (%) Total, n (%) 
Baseline ≤ 50  65 (81%) 70 (89%) 135 (85%) 

  < 400  15 (19%) 9 (11%) 24 (15%) 
Week 8 ≤ 50  66 (83%) 3 (4%) 69 (43%) 

  >400 1 (1%) 75 (94%) 76 (48%) 
Week 16 ≤ 50  67 (84%) 27 (34%) 94 (59%) 

  >400 2 (3%) 15 (19%) 17 (11%) 
Week 96 ≤ 50  67 (84%) 27 (34%) 94 59%) 

  >400 2 (3%) 15 (19%) 17 (11%) 

BIOMARKERS LEVELS 

Intermittent arm Baseline W8 W16 W96 
IL6  Mean (std) 1.58 (0.35) 1.78 (0.93) 1.60 (0.33) 1.81 (0.97) 

(pg/mL) Median [IQR] 1.50 [1.50 ; 1.50] 1.50 [1.50 ; 1.60] 1.50 [1.50 ; 1.50] 1.50 [1.50 ; 1.50] 
N below LLD (%) 58 (73%) 58 (73%) 62 (78%) 58 (74%) 

sCD14  Mean (std) 3193 (1172) 3395 (1345) 3269 (1156) 3423 (1260) 
(ng/mL) Median [IQR] 2945 [2393 ; 3733] 3035 [2433 ; 4022] 2862 [2437 ; 4123] 3110 [2610 ; 4097] 
hsCRP Mean (std) 2.60 (3.51) 3.11 (4.05) 2.84 (3.86) 3.96 (7.51) 

(mg/mL) Median [IQR] 1.30 [0.80 ; 2.70] 1.80 [0.80 ; 3.70] 1.50 [0.90 ; 2.70] 1.30 [0.70 ; 4.10] 
D-Dimer Mean (std) 0.296 (0.200) 0.446 (0.365) 0.302 (0.130) 0.330 (0.203) 
(mg/mL) Median [IQR] 0.220 [0.21 ; 0.29] 0.310 [0.22 ; 0.53] 0.260 [0.21 ; 0.35] 0.260 [0.21 ; 0.35] 

N below LLD (%) 38 (48%) 16 (20%) 33 (41%) 33 (42%) 

Continuous arm Baseline W16 W96 
IL6  Mean (std) 2.23 (3.42) 1.92 (1.38) 1.93 (1.83) 

(pg/mL) Median [IQR] 1.50 [1.50 ; 1.63] 1.50 [1.50 ; 1.50] 1.50 [1.50 ; 1.53] 
  N below LLD (%) 75 (94%) 70 (89%) 63 (82%) 

sCD14  Mean (std) 3310 (1467) 3445 (1403) 3317 (1474) 
(ng/mL) Median [IQR] 2877 [2314 ; 3933] 3209 [2670 ; 3765] 3098 [2441 ; 3905] 
hsCRP Mean (std) 6.10 (15.86) 3.79 (6.47) 2.89 (3.31) 

(mg/mL) Median [IQR] 1.85 [0.70 ; 3.85] 1.90 [0.75 ; 3.20] 1.70 [0.80 ; 2.90] 
D-Dimer Mean (std) 0.359 (0.341) 0.449 (0.932) 0.324 (0.251) 
(mg/mL) Median [IQR] 0.220 [0.210 ; 0.395] 0.250 [0.210 ; 0.350] 0.230 [0.210 ; 0.340] 

  N below LLD (%) 39 (49%) 34 (43%) 30 (39%) 

HIV VIRAL LOAD 

Changes in IL6 levels 

Changes in sCD14 levels 
W8 W16 W96
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sCD14 changes/W0 W8 IT W16 IT W16 CT W96 IT W96 CT 
N 79 79 80 77 78

Median ∆  [IQR] 0.03 [-0.09 - 0.15] 0.00 [-0.06 - 0.08] 0.03 [-0.07 - 0.12] 0.03 [-0.07 - 0.11] 0.00 [-0.11 - 0.12]
Mean ∆  (95% CI) 0.02 (-0.02 ; 0.06) 0.01 (-0.02 ; 0.04) 0.02 (-0.01 ; 0.06) 0.03 (-0.01 ; 0.06) 0.00 (-0.04 ; 0.04)

Mean FC* (95% CI) 1.05 (0.95 ; 1.16) 1.02 (0.96 ; 1.08) 1.05 (0.97 ; 1.14) 1.06 (0.99 ; 1.14) 1.00 (0.92 ; 1.10)
Percent FC  (95% CI) 5% (-5% ; 16%) 2% (-4% ; 8%) 5% (-3% ; 14%) 6% (-1% ; 14%) 0% (-8% ; 10%)

Changes in hsCRP levels 
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hsCRP changes/W0 W8 IT W16 IT W16 CT W96 IT W96 CT 
N 79 79 80 77 77

Median ∆[IQR] 0.00 [-0.27 - 0.27] 0.05 [-0.16 - 0.24] 0.00 [-0.20 - 0.22] 0.00 [-0.15 - 0.21] -0.04 [-0.20 - 0.22]
Mean ∆  (95% CI) -0.04 (-0.17 ; 0.09) 0.06 (-0.04 ; 0.15) -0.04 (-0.16 ; 0.07) 0.08 (-0.03 ; 0.18) -0.05 (-0.15 ; 0.05)

Mean FC* (95% CI) 0.91 (0.68 ; 1.22) 1.14 (0.92 ; 1.42) 0.91 (0.70 ; 1.19) 1.19 (0.94 ; 1.52) 0.89 (0.70 ; 1.13)
Percent FC  (95% CI) -9% (-32% ; 22%) 14% (-8% ; 42%) -9% (-30% ; 19%) 19% (-6% ; 52%) -11% (-30% ; 13%)

* FC= Fold Change, Mean  fold change = Geometric mean 
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DDim changes/W0 W8 IT W16 IT W16 CT W96 IT W96 CT 
N 79 77 80 75 77

Median ∆[IQR] 0.04 [-0.04 - 0.27] 0.00 [-0.04 - 0.09] 0.00 [-0.09 - 0.09] 0.00 [-0.05 - 0.14] 0.00 [-0.12 - 0.09]
Mean ∆  (95% CI) 0.09 (0.04 ; 0.14) 0.03 (-0.01 ; 0.06) 0.02 (-0.05 ; 0.08) 0.04 (-0.02 ; 0.10) -0.01 (-0.06 ; 0.04)

Mean FC* (95% CI) 1.23 (1.09 ; 1.39) 1.06 (0.97 ; 1.16) 1.04 (0.89 ; 1.21) 1.10 (0.96 ; 1.27) 0.97 (0.86 ; 1.10)
Percent FC  (95% CI) 23% (9% ; 39%) 6% (-3% ; 16%) 4% (-11% ; 21%) 10% (-4% ; 27%) -3% (-14% ; 10%)

* FC= Fold Change, Mean  fold change = Geometric mean 

Changes in D-Dimers levels 

No correlation between biomarkers levels and HIV viral load 
at week 8  

IL-6 

hsCRP 

sCD14 

D-Dimers 

Only D-dimer levels significantly increased 8 weeks after ART interruption (+23% fold 
change, 95%CI: +9%-+39%) but 

-  No correlation between biomarkers levels and HIV viral load 
-  Reverted to baseline levels at week 16 and remained unchanged at week 96 

 
• In HIV infected subjects, D-dimer levels : 

– Increase correlated with HIV viral load, female sex, age in HIV+ men, black race, 
hepatic fibrosis in hepatitis B/C co-infected individuals, markers of endothelial 
dysfunction and microbial translocation 2,4,5,6 

– Are predictors of mortality 2,7,8 
– Decline following ART initiation (but not IL-6 or hsCRP levels) 2,7,9 

 
• Caveats of this study : 

– Lack of sensitivity of biomarkers measurement (higher threshold of detection for 
D-Dimers and IL-6 compared to other studies) 

– Retrospective analysis including patients with available stored samples 
– Small sample size, too few events for correlation with clinical endpoints 

 

• Coagulation and inflammatory biomarkers levels remained stable over 96 
weeks in well suppressed HIV-infected patient on ART. 

• Following ART interruption there was a significant increase in D-dimer but not 
in inflammatory biomarkers levels. This increase was reversed upon 
reintroduction of ART. 

• These data suggest that ART interruption increases coagulation rather than 
inflammatory biomarkers. 

1. El-Sadr et al. N Engl J Med 2006; 355:2283 
2. Kuller et al. PLoS Med 2008; 5:e203 
3. Marchou et al. AIDS 2007; 21:457 
4. Calmy at al. AIDS 2009; 23:929 
5. Baker et al. HIV Med 2010; 11:608 
6. Borges et al. PLosOne 2014; 9:e90978  
7. Ledbawa et al. PLoS One 2012; 7:e24243 
8. Justice et al. Clin Inf Dis 2012; 54:984 
9. Baker et al. J AIDS 2011; 56:36 
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IL6 changes/W0 W8 - IT W16 - CT W16 - IT W96 - CT W96 - IT
N 79 79 80 77 78

Median ∆  [IQR] 0.00 [-0.02 - 0.00] 0.00 [0.00 - 0.00] 0.00 [0.00 - 0.00] 0.00 [0.00 - 0.00] 0.00 [0.00 - 0.00]
Mean ∆  (95% CI) -0.03 (-0.08 ; * 0.0 0.01 (-0.01 ; * 0.02 -0.02 (-0.07 ; * 0.0 0.03 (-0.00 ; * 0.07 -0.00 (-0.04 ; * 0.0

Mean FC* (95% CI) 0.94 (0.84 ; 1.05) 1.01 (0.98 ; 1.05) 0.97 (0.86 ; 1.08) 1.08 (1.00 ; 1.18) 0.99 (0.91 ; 1.08)
Percent FC  (95% CI) -6% (-16% ; 5%) 1% (-2% ; 5%) -3% (-14% ; 8%) 8% (0% ; 18%) -1% (-9% ; 8%)
* FC= Fold Change, Mean  fold change = Geometric mean

LLD : low level of detection ; all measurements of sCD14 and hsCRP were above the level of detection 

* FC= Fold Change, Mean fold change = Geometric mean  
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Higher	  rates	  of	  metabolic	  syndrome	  among	  women	  taking	  
zidovudine	  as	  compared	  to	  tenofovir	  in	  rural	  Africa	  	  

Predictor	  for	  Metabolic	  Syndrome	   OR	  (95%CI)	   P-‐value	  
Socio-‐demographic	  characterisHcs	  
Female	  Gender	   5.90	  (3.77-‐9.24)	   <0.001	  
Age	  
•  25-‐34	  years	   Ref	  
•  35-‐49	  years	   1.96	  (1.18-‐3.26)	   0.010	  
•  ≥	  50	  years	   2.03	  (1.21-‐3.39)	   0.007	  
Wealth-‐quinWle	   1.19	  (1.07-‐1.34)	   0.002	  
EducaWon	  
•  No	  primary	   Ref	  
•  Completed	  primary	   1.41	  (0.97-‐2.04)	   0.070	  
•  Completed	  Secondary	   1.26	  (0.69-‐2.31)	   0.445	  
•  TerWary	   1.00	  (0.59-‐1.69)	   0.991	  
Clinical	  History	  
Baseline	  WHO-‐stage	  3	  or	  4	   0.92	  (0.65-‐1.29)	   0.614	  
Baseline	  CD4	  cell-‐count	  <200	   1.08	  (0.78-‐1.49)	   0.644	  

Time	  on	  ART	  (per	  1.5	  years)	   1.23	  (1.06-‐1.42)	   0.006	  

History	  of	  Stavudin-‐exposure	   1.11	  (0.74-‐1.65)	   0.622	  

Clinical	  assessment	  during	  survey	  
AZT-‐backbone	  (versus	  TDF)	   1.77	  (1.28-‐2.45)	   0.001	  
NVP-‐base	  (versus	  EFV)	   1.71	  (1.20-‐2.43)	   0.003	  
Virologic	  Failure	  (≥1’000	  copies/mL)	   1.26	  (0.69-‐2.26)	   0.448	  
Immunological	  Failure	   0.39	  (0.14-‐1.10)	   0.076	  
Alcohol	  consumpWon	   0.65	  (0.38-‐1.09)	   0.106	  
BMI≥30kg/m2	   20.08	  (13.6-‐29.7)	   <0.001	  

Results	  	  
Out	  of	  1’113	  paWents	  645	  (57.9%)	  were	  female.	  MS-‐
prevalence	  was	  5.1%	  (95%CI:	  3.3-‐7.5)	  in	  men	  and	  24.2%	  
(20.9-‐27.7)	  in	  women.	  Table	  1	  provides	  results	  from	  
univariate	  logisWc	  regression	  of	  single	  predictors	  for	  MS.	  
Table	  2	  provides	  the	  results	  of	  the	  mulWvariate	  model	  
including	  all	  single-‐predictors	  with	  an	  associaWon	  to	  MS	  at	  a	  
significance-‐level	  <0.1	  in	  table	  1.	  In	  the	  mulWvariate	  model	  
including	  both	  sexes	  an	  AZT-‐backbone	  remained	  
significantly	  associated	  to	  MS	  (aOR:	  1.82	  (1.13-‐2.95)).	  	  
StraWfying	  the	  same	  mulW-‐variate	  model	  by	  sex,	  AZT-‐
backbone	  was	  associated	  to	  MS	  in	  women	  (aOR:	  2.16	  
(1.27-‐3.68))	  but	  not	  in	  men	  (0.84	  (0.23-‐3.06)).	  
	  

Table	  1:	  predictors	  for	  MS	  in	  univariate	  logisHc	  regression	  
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Background	  
Due	  to	  its	  side-‐effects	  stavudine	  (D4T)	  has	  been	  replaced	  by	  zidovudine	  (AZT)	  and	  tenofovir	  (TDF)	  in	  most	  low-‐and	  middle-‐
income	  countries	  (LMICs).	  In	  2014	  about	  38%	  of	  adult	  first-‐line	  regimens	  contain	  AZT	  and	  62%	  TDF	  [1].	  Whereas	  the	  
unfavourable	  metabolic	  outcomes	  of	  D4T	  in	  comparison	  to	  TDF	  have	  been	  described	  extensively,	  studies	  from	  LMICs	  
comparing	  metabolic	  profiles	  between	  paWents	  on	  AZT	  and	  TDF	  are	  scarce.	  Given	  the	  high	  number	  of	  paWents	  in	  LMICs	  sWll	  
taking	  AZT,	  data	  on	  their	  metabolic	  profile	  are	  needed.	  We	  present	  rates	  of	  metabolic	  syndrome	  (MS)	  in	  adult	  paWents	  taking	  
either	  AZT-‐	  or	  TDF-‐containing	  first-‐line,	  non-‐nucleoside	  reverse	  transcriptase	  (NNRTI)-‐based	  regimens.	  	  

Methods	  and	  Materials	  
Data	  derived	  from	  a	  cross-‐secWonal	  mulW-‐disease	  screening	  
conducted	  in	  ten	  faciliWes	  in	  two	  rural	  districts	  of	  Lesotho,	  
Southern	  Africa	  [2].	  For	  this	  analysis	  paWents	  aged	  ≥	  25	  years	  
and	  on	  NNRTI-‐containing	  first-‐line	  ART≥	  6	  months	  were	  
included.	  The	  MS	  definiWon	  for	  Africa	  of	  the	  InternaWonal	  
Diabetes	  FederaWon	  was	  applied	  [3].	  Assessed	  potenWal	  
predictors	  are	  listed	  in	  table	  1.	  StaWsWcal	  analyses	  comprise	  
univariate	  logisWc	  regression	  for	  each	  potenWal	  predictor	  
(table	  1)	  with	  subsequent	  construcWon	  of	  a	  mulWvariate	  
model	  including	  all	  predictors	  with	  an	  associaWon	  to	  MS	  at	  a	  
significance	  level	  <	  0.1	  in	  univariate	  analysis	  (tables	  2&3).	  	  
	  

Conclusion	  
In	  rural	  Lesotho,	  Southern	  Africa,	  the	  use	  of	  AZT	  instead	  
of	  TDF	  among	  women	  who	  are	  on	  ART	  for	  ≥	  6	  months,	  
predisposes	  to	  the	  development	  of	  metabolic	  
syndrome.	  Given	  that	  sWll	  38%	  of	  first-‐line	  regimens	  in	  
LMIC	  contain	  AZT,	  this	  finding	  needs	  to	  be	  verified	  in	  
other	  seGngs	  in	  Sub-‐Saharan	  Africa.	  	  

Predictor	  for	  Metabolic	  Syndrome	   Adjusted	  OR	  (95%CI)	   Adj.	  p-‐value	  
Female	  PaHents	  
AZT-‐backbone	  (versus	  TDF)	   2.16	  (1.27-‐3.68)	   0.004	  
Male	  PaHents	  
AZT-‐backbone	  (versus	  TDF)	   0.84	  (0.23-‐3.06)	   0.794	  

Predictor	  for	  Metabolic	  Syndrome	   Adjusted	  OR	  (95%CI)	   Adj.	  p-‐value	  
Socio-‐demographic	  characterisHcs	  
Female	  Gender	   6.06	  (3.43-‐10.7)	   <0.001	  
Age	  
•  25-‐34	  years	   Ref	  
•  35-‐49	  years	   2.52	  (1.33-‐4.77)	   0.005	  
•  ≥	  50	  years	   3.10	  (1.55-‐6.22)	   0.001	  
Wealth-‐quinWle	  (per	  higher	  quinWle)	   1.27	  (1.07-‐1.50)	   0.005	  
EducaWon	  
•  No	  primary	   Ref	  
•  Completed	  primary	   0.72	  (0.42-‐1.23))	   0.232	  
•  Completed	  Secondary	   0.49	  (0.21-‐1.16)	   0.106	  
•  TerWary	   0.32	  (0.15-‐0.72)	   0.006	  
Clinical	  History	  
Time	  on	  ART	  (per	  1.5	  years)	   1.05	  (0.89-‐1.23)	   0.551	  

Clinical	  assessment	  during	  survey	  
AZT-‐backbone	  (versus	  TDF)	   1.82	  (1.13-‐2.95)	   0.014	  
NVP-‐base	  (versus	  EFV)	   1.19	  (0.70-‐2.03)	   0.514	  
Immunological	  Failure	   0.78	  (0.21-‐2.89)	   0.711	  
BMI≥30kg/m2	   21.7	  (13.8-‐34.1)	   <0.001	  

Table	  2:	  predictors	  for	  MS	  in	  mulHvariate	  logisHc	  regression	  

Table	  3:	  AZT	  as	  predictor	  for	  MS	  in	  mulHvariate	  logisHc	  regression	  straHfied	  by	  sex	  



     
  

 

   
 
  






 
 














   

 







 











 

     

    


    


 16 (76.2) 24 (61.5) 24 (60.0) 64 (64.0) 

 4 (19.0) 12 (30.8) 13 (32.5) 29 (29.0) 



 1 (4.8) 3 (7.7) 3 (7.5) 7 (7.0) 



 10 (47.6) 16 (41.0) 20 (50.0) 46 (46.0) 

 11 (52.4) 20 (51.3) 14 (35.0) 45 (45.0) 



 0 (0.0) 3 (7.7) 6 (15.0) 9 (9.0) 
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Pedro Cahn1, Jaime Andrade-Villanueva2, José R Arribas3, José M Gatell4, Javier R Lama5, Michael Norton6, Patricia Patterson1, Juan 
Sierra Madero7, Omar Sued1, Maria Inés Figueroa1, Maria José Rolón1, on behalf of the GARDEL Study Group* 

INTRODUCTION  

Treatment with ritonavir-boosted protease inhibitors and 
nucleoside analogues frequently leads to rises in lipids, which 
might increase the cardiovascular risk.  

OBJECTIVE 

The aim of this study was to describe changes in lipid levels 
among HIV positive patients participating in the GARDEL Study. 

METHODS 

The GARDEL STUDY compared the efficacy and safety of a dual 
therapy (DT) combination of LPV/r 400/100 mg BID + 3TC 150 
mg BID to a triple therapy (TT) with LPV/r 400/100 mg BID + 3TC 
or FTC and a third investigator-selected NRTI in fixed-dose 
combination among HIV+ treatment naïve patients.  
We compared changes in lipid levels from baseline to week 48 
in both arms.  

RESULTS 

Patient's characteristics were well balanced regarding mean 
baseline total cholesterol (157 mg/dL DT, 154 mg/dL TT), 
triglycerides (142 mg/dL DT, 139 mg/dL TT), LDL-C (94 mg/dL DT, 
91 mg/dL TT), and HDL-C (36 mg/dL DT, 35 mg/dL TT). Changes 
in total cholesterol, LDL-C and HDL-C were higher in DT arm, 
compared to TT (32% DT vs. 26% TT for cholesterol; 25% DT vs. 
16% TT for LDL and 33% DT vs. 28% TT for HDL). Increase in 
triglycerides was higher in TT compared to DT (55% DT vs. 92% 
TT, Table1). In TT arm LDL-C and total cholesterol elevations 
were lower among patients receiving TDF compared to those 
treated with ZDV or ABC. 

CONCLUSIONS 

Changes in lipid parameters were observed in both arms. Albeit 
the increase was numerically higher for cholesterol (total and 
LDL-C) in DT arm while TT arm had higher increases in TG, no 
difference was observed when week 48 values were compared 
with the NCEP ATP III goals for cardiovascular risk reduction [1]. 
So, the DT strategy, even missing the lipid-lowering effect 
previously described with tenofovir seems not to add significant 
risk to patients treated with this novel strategy.  

Figure 1 
 

*GARDEL STUDY INVESTIGATORS: Argentina: P. Cahn, M. I. Figueroa, P. Patterson, M. J. Rolón, L. 
Calanni, A. Casiró, I. Cassetti, J. Galíndez, N. Luna, S. Lupo, M. Martins, A. Mínguez. CHILE: J. 
Ballesteros Jaña, C. Beltrán Buendía. MÉXICO: J. Andrade Villanueva, J. Sierra Madero. PERÚ: J. 
R. Lama, F. Mendo. SPAIN: J. R. Arribas, J. M. Gatell. USA: J. Serpa, J. Gathe.  
Contact: Dr. Pedro Cahn: gardel@huesped.org.ar  
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TABLE 1 - Lipid Concentrations at Baseline and Week 48 and Mean 
Percentual Change 
 

1Fundacion Huésped, Clinical Research, Ciudad Autónoma de Buenos Aires, Argentina; 2Hospital Civil de Guadalajara “Fray Antonio Alcalde”, Unidad de HIV, Guadalajara, México; 3Hospital Universitario La Paz, 
IdiPAZ, Internal Medicine, Madrid, Spain; 4Hospital Clinic/IDIBAPS, University of Barcelona, Infectious Unit, Barcelona, Spain; 5Asociación Civil Impacta Salud y Educación (IMPACTA), Clinical Research, Lima, Perú; 
6Global Pharmaceutical Research and Development, AbbVie, Medical Affairs Therapeutic Area, Virology and Na, Chicago, IL, United States; 7Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, 
Department of Infectious Diseases, Mexico City, Mexico 

Changes in lipid levels after 48 weeks of dual versus triple therapy observed in 
the GARDEL study 

REFERENCES:  
1. Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. 
Executive Summary of the Third Report of the National Cholesterol Education Program (NCEP) 
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III). JAMA, 2001; 285: 2486–2497 

DT (n 214) TT (n 202) 

BSL* W48* 
Mean 

percentage 
change (%) ª 

BSL* BSL* 
Mean 

percentage 
change (%) ª 

Total Chol b 157 206 +32 154 194 +26 

HDL-Cb 36 48 +33 35 45 +28 

LDL-Cb 94 117 +25 91 106 +16 

NON-LDL-Cb 120 157 +30 119 149 +25 

TGsb 142 222 +55 139 267 +92 

* Units: mg/dl, mean  
ª Percentage increase between baseline and week 48. Mean percentage change was calculated at each specific time 
point for each individual patient as (concentration [week X] - concentration [ baseline]) / concentration [baseline] x 100. 
b ATP III Classification of LDL, Total, and HDL Cholesterol (mc/dL): LDL Cholesterol <100 Optimal, 100-129 Near 
optimal/above optimal, 130-159 Borderline high, 160-189 High, ≥190 Very high. Total Cholesterol: <200 Desirable,  
200-239 Borderline high, ≥240 High. HDL Cholesterol: <40 Low, ≥60 High. 



 Genetic polymorphisms predisposing to lipid abnormalities, seem to be correlated with circulating CD4 T-cell levels. Our data do not allow us to draw 
how lipid metabolism contributes to antiretroviral-mediated immune reconstitution. However, they do support previous clinical data on the effect of 
lipid metabolism on immunologic parameters.  

 

1. Christeff N, Lortholary O, Casassus P, et al. Serum lipid concentration with reference to the clinical and inmunological status of HIV infected men. Ann Med Interne 1995; 146: 490-495.  
2.  Arnedo M, Taffé P, Sahli R, et al. Contribution of 20 single nucleotide polymorphisms of 13 genes to dyslipidemia associated with antiretroviral therapy. PharmacogenetGenomics.2007; 17: 755-64. 

•To ascertain the association between polymorphisms in 
genes predisposing to atherogenic dyslipidemia [defined 
as high triglycerides TG > 1.7 mmol/L, increased of small 
LDL- cholesterol particles and HDL cholesterol <1.02 
mmol/L in women or <1.28 mmol/L in men] and CD4 and 
CD8 T-cell counts. 

Design and study population: Sub-study of a cross-sectional observational study to 
investigate the impact of 13 polymorphisms of 9 genes on lipid metabolism. It was 
conducted in 468 antiretroviral-treated HIV-infected patients attending the outpatient 
clinic of a tertiary hospital over a 6-month period.  

Assessements:  
• Thirteen polymorphisms were selected from 9 genes associated with dyslipidemia, 

TG metabolism, and the synthesis, metabolism, and clearance of TG-rich lipoprotein: 
1) genes and polymorphisms involved in the formation of remnant particles: APOA5 
(rs662799 and rs3135506); APOC3 (rs5128 and rs4520); LPL (rs328 and rs268); 
CETP (rs708272); HL (rs1800588); MTP (rs1800591) and 2) genes involved in the 
removal of remnant particles from circulation: APOE (rs7412 and rs429358); LRP5 
(rs7116604); and VLDLR (rs1454626).  

• All polymorphisms were in Hardy-Weinberg equilibrium. 
• Clinical information and HIV-related data was obtained from patient’s records. 
• Lipid and lipoprotein parameters (total cholesterol, LDL cholesterol, HDL cholesterol, 

and TG levels) were determined in all participants. CD4 and CD8 T-cell counts were 
performed using flow cytometry, and plasma HIV-RNA was determined using the 
AMPLICOR HIV-1 MONITOR Test, v 1.5 (Roche Diagnostics, Basel, Switzerland  
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 Methods 

Conclusions 

Association Between Lipid Genetic and Immunological Status in Chronically HIV-Infected Patients. 

2820605 
CONTROL NUMBER: P023 

Genetic variations in genes involved in the metabolism 
and elimination of lipids might have an impact on the 
circulating CD4 and CD8 T-cell levels.  

Hypothesis 

Table 1. Significant associations between genotypes and immunological status 

 
 

 
 

•p value adjusted for age, gender, and antiretroviral treatment. 
 

Associations with Immunological Status 
 
Variants in APOA5, APOC3, MTP, HL and VLDLR also associated with a 
worse immunologic profile (decreased CD4 cell or increased CD8 cell levels): 
  -APOA5 rs3135506: 21% decrease of the CD4 T-cell count (p=0.024), and 
rs662799 increase 19% CD8 T-cell count (p=0.002).  
  -APOC3 rs5128: 16% decrease in circulating CD4T cells (p=0.029). 
  -MPT rs1800591: 29% decrease in CD4 T cells and 14% decrease in CD8 T 
cells (p=0.017 and p=0.008 respectively).  
  -VLDLR rs1454626: 10% decrease in CD4 circulating T cells(0.013). 
 

 
 

 
CD4A CD4P 

wt r *p wt r *p 

APOA5 
rs662799 537.98 (318.81) 610.22 (1016.22) ns 32.80 (135.71) 24.30 (11.75) ns 
rs3135506 564.29 (490.58) 442.38 (234.64) 0.024 33.24 (136.94) 22.57 (9.06) ns 

APOC3 
rs5128 561.82 (494.01) 471.49 (262.23) 0.029 33.32 (138.90) 23.78 (11.98) ns 
rs4520 549.59 (334.80) 544.10 (573.63) ns 37.76 (176.17) 25.28 (10.90) 0.003 

VLDLR rs1454626 570.03 (565.48) 512.17 (293.40) 0.013 26.50 (10.69) 38.24 (190.77) <0.001 

MTP rs1800591 588.91 (567.48) 504.59 (309.12) 0.017 25.80 (10.90) 
39.69 (193.64) 

0.002 

CD8A CD8P 

wt r p wt r p 

APOA5 
rs662799 970.61 (518.22) 1159.52 (1044.41) 0.002 47.00 (11.92) 50.00 (13.38) 0.005 

rs3135506 996.97 (621.87) 979.11 (549.15) ns 46.92 (12.17) 50.20 (11.70) ns 

MTP rs1800591 1073.53 (699.69) 918.86 (494.97) 0.008 48.19 (12.25) 46.47 (12.06) ns 

We studied 468 HIV-infected patients receiving antiretroviral therapy; 77% were men. Mean (SD) age was 45.9 (19.7) years. At the time of the study, the 
mean follow-up since diagnosis of HIV infection was 12.9 (6.3) years, the mean time receiving antiretroviral treatment was 11.6 (5.6) years, and 78.7% of 
participants were virologically suppressed. The most frequent treatment was a PI-based regimen (64.3%), which patients had been taking for a mean of 
7.9 (5.4) years. The mean CD4 T-cell count was 547 (459) cells/µL (nadir 193 [159] cells/µL). Following the mentioned definition, 148 patients had a 
diagnosis of atherogenic dyslipidemia. 
 

Results 

Polymorphisms in some host genes have a significant 
impact on susceptibility to HIV-1 infection and rate of 
disease progression.  
 
 

Objectives 

Background 
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ABSTRACTABSTRACTABSTRACTABSTRACT
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Lipid-lowering Agents for Dyslipidemia in Patients 
Who Were Infected with HIV in Taoyuan, Taiwan

Shu-Hsing Cheng 1、、、、Chien-Yu Cheng 1、、、、Na-Lee Sun 2、、、、Shu-Yin Chang2、、、、May-Hui Lin 2、、、、Chia-Hui Wu2、、、、
Pei-Yi Lin2  1Department of Infectious Diseases, 2Comprehensive AIDS Care Center,                                  

Taoyuan General Hospital, Taiwan

RESULTSRESULTSRESULTSRESULTS
There were 926 HIV-infected patients undertaking 
ART in the hospital during the study period. Among 
them, 23.2% of lopinavir-based regimen, 8.4% of 
efavirenz-based regimen, 4.2% of darunavir-based 
regimen, 3.3% of nevirapine-based regimen, 2.4% of 
raltegravir-based regimen, and 2.3% of atazanavir-
based regimen developed dyslipidemia, respectively. 
There were 76 patients (8.2%) who needed 
management of dyslipidemia. Among them, 97% 
received lipid lowering agents, and 17% switched to 
lipid-friendly ART (atazanavir, boosted atazanavir, 
boosted darunavir, nevirapine, or raltegravir) despites 
statins or fibrates used. Mean values (mg/dL) of 
TC/TG/LDL were 279/422/139 before enrollment, 
209/270/114 at 4-12th weeks, and 206/250/121 at 
48th weeks, respectively (p<0.05 for baseline 
compared to 4-12th weeks and 1 year, respectively). 
No obvious changes in HDL were noted. In Cox 
proportional hazard model, patients who received 
lopinavir (adjusted hazard ratio [aHR], 0.293; 95% 
confidence interval [CI], 0.110-0.784; p=0.015) or

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION
Efavirenz and lopinavir were independent factors for the persistence of dyslipidemia despites adding lipid-lowering
agents. ART associated with a favorable lipid profile would be considered in the modern era, and this certainly leaves
the question of cost versus benefit.

22

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION
There is no doubt that highly active antiretroviral therapy (ART) has decreased the total mortality of HIV-infected
population drastically, and HIV has become a chronic and manageable condition. However, complications after long-
term treatment of ART tarnished the great efforts. We aimed to study the effects of add-on lipid lowering agents on
ART for patients who developed hyperlipidemia after HIV treatment. The risk factors for failure to normalize lipid
profile were analyzed.

.METHODSMETHODSMETHODSMETHODS
HIV-infected patients who visited outpatient clinics of Taoyuan General Hospital between July 2013 and January
2014 were retrospectively reviewed. Subjects who needed the management of dyslipidemia were enrolled. Total
cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL),

Characteristics Patients Number or Mean Percentage or
Standard deviation

Total Number 76 100%
Female 11 14.5%
Age, mean (SD) 36.1 8.9
Body Mass Index 22.94 3.79
HIV transmission category

Injection drug users 11 14.5%
Men who have sex with men 52 68.4%

Heterosexual 13 26.3%
Nadir CD4 (SD) 220.9 (median 136) 249.5
Nadir HIV viral load (log10)(SD) 4.95 0.92
Years between HIV diagnosis and 
regimen modification

3.09 2.89

HAART (backbone not shown )
Nevirapine 3 3.9%

Efavirenz 28 36.8%
Lopinavir/r 38 50.0%
Atazanavir 3 3.9%

Darunavir/r 3 3.9%
Raltegravir 1 1.3%

Intervention
Added-on 74 97.3%

Fibrate 16 21.5%
Statins 64 84.2%

Both 6 7.9%
Switch 15 19.7%
Lipid-lowering agents and 
then lipid-friendly HAART

13 17.1%

Base line CHO/TG/HDL/LDL 279/422/45/139 85/618/15/57
First f-u (W4-12) 209/270/47/114 42/292/15/41
Follow-up (W48) 206/250/44/121 41/205/13/36

efavirenz (aHR, 0.185; 95% CI, 0.072-
0.447; p=0.005) were less likely to 
achieve normalization of TC (<200 mg/dL) 
and TG (<200 mg/dL). Modification of 
ART (aHR, 1.807; 95% CI, 0.828-3.944; 
p=0.137) did not change the outcome.

and low density lipoprotein (LDL) were regularly
followed up for at least 6 months. ART modification
and add-on lipid lowering agents for dyslipidemia were
analyzed.

Table above: Demographic characteristics of 76 HIV+ patients who have dyslipidemia
Figure Left: Mean values of total cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL), and high 
density lipoprotein (HDL) in 76 HIV-infected patients who developed dyslipidemia after ART treatment. *p<0.05 
for baseline vs first follow-up, and baseline vs 1 year f-u. **p<0.05 for 1 year f-u vs first follow-up 
Figure Right: Kaplan-Meier Analysis for 76 HIV-infected patients who received ART modification or lipid-lower 
agents added on 
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 Metabolic parameters are modulated by genetic factors. Some genetic variants were associated with a protective lipid profile in 
antiretroviral-treatment HIV-infected patients, while other variants modulate the degree of this dyslipidemia.  

 
1. Veloso S, Peraire J, Viladés C,et al. Pharmacogenetics of the metabolic disturbances and atherosclerosis associated with antiretroviral therapy in HIV-infected patients. Curr Pharm Des. 2010;16(30):3379-89.  
2. Razzaghi H, Aston CE, Hamman RF, Kamboh MI. Genetic screening of the lipoprotein lipase gene for mutations associated with high triglyceride/low HDL-cholesterol levels. Hum Genet. 2000;107(3):257-67. 
3. Guardiola M, Ferré R, Salazar J, Alonso-Villaverde C, Coll B, et al. Protease inhibitorassociated dyslipidemia in HIV-infected patients is strongly influenced by the APOA5- 1131T->C gene variation. Clin Chem.2006;52(10):1914-9. 

 

To investigate individual genetic predisposition to 
atherogenic dyslipidemia (AD) in HIV-infected patients 
receiving antiretroviral therapy. 
 

Patients were classified according to: 
1.- The presence or not of AD at the time of the study. DA: TG≥1.7 mmol/L 
and HDLc<1.02 [women] or 1.28 mmol/L [men] (148 patients).  
2.- All the lipid determinations available from all the study subjects 
throughout their follow-up in our unit, which were retrospectively recorded 
from the patient database (11,096 biochemical determinations; 14.9 [5.4] 
years of follow-up). Patients were therefore classified as having clinically 
diagnosed hyperlipidemia when they had total cholesterol >5.12 mmol/L or 
TG >1.7 mmol/L in at least 2 determinations or if they used lipid-lowering 
drugs at any time (295 patients). 

Design: Cross-sectional observational study of 468 antiretroviral-treated HIV-infected 
patients attending the outpatient clinic of a tertiary hospital over a 6-month period.  

Assessements:  
• Clinical information and HIV-related data was obtained from patient’s records. 
• Plasma HIV-1 RNA levels and CD4 T-cell count was collected.  
• Lipid profile and lipoprotein parameters (total cholesterol, LDL cholesterol, HDL 

cholesterol, and TG levels) was assessed in all participants, as were apolipoprotein 
A and B.  

• Thirteen Polymorphisms were selected from 9 genes for their role in the 
development (AD): APOA5 (rs662799 and rs3135506); APOC3 (rs5128 and rs4520); LPL 
(rs328 and rs268); CETP (rs708272); HL (rs1800588); MTP (rs1800591); APOE (rs7412 and 
rs429358); LRP5 (rs7116604); and VLDLR (rs1454626). All polymorphisms were in 
Hardy-Weinberg equilibrium.  

Patricia Echeverria1 , Montse Guardiola2 , Marta González2, Joan Carles Vallvé2, Anna Bonjoch1, Jordi Puig1, Bonaventura Clotet1,3,4, 
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Asociadas (CIBERDEM), Institut d’Investigació Sanitària Pere Virgili, Universitat Rovira i Virgili, Reus, Spain. 3. Fundació Irsi-Caixa, Barcelona, Spain. 4. Uvic, Catalunya, Spain. 
 

 Methods 

Conclusions 

 Objetives  

Polymorphisms in LPL, CETP, and HL protect HIV-infected patients from 
atherogenic dyslipidemia in an allele-dose-dependent manner. 

Table 1. Baseline and HIV-related characteristics. 

Results 

2820720 
CONTROL NUMBER: 

N=468 

Age, years (mean SD) 45.9 (8.24) 
Gender (male) (%) 77 
 Men who have sex with men (%) 75.7 
Time since diagnosis of HIV-Infection, years 
(mean SD) 

12.9 ( 6.3) 

HIV infection >5 years (%) 4.9 
Cumulative exposure to antiretrovirals, years 
(mean SD)  

11.6 ( 5.6) 

Cumulative exposure to PI, years (mean SD) 7.9 ( 5.4) 

 
All 

(n= 468) 

Normolipemics  
(n= 179) 

Patients with 
Dyslipemia  

(n= 289) 

p 

Age (years) 45.96 (8.24) 43.90 (8.23) 47.21 (8.04) <0.001 

Gender (% males) 77 69.4 80.6 0.006 

Total cholesterol (mmol/L) 4.63 (0.98) 4.07 (0.65) 4.97 (0.99) <0.001 

Triglycerides (mmol/L) 1.95 (1.49) 1.09 (0.30) 2.47 (0.90) <0.001 

LDL-cholesterol (mmol/L) 2.55 (0.82) 2.26 (0.59) 2.75 (0.89) <0.001 

HDL-cholesterol (mmol/L) 1.22 (0.42) 1.30 (0.41) 1.18 (0.43) 0.004 

RLP-cholesterol (mg/dL) * 15.15 (16.32) 9.30 (7.18) 18.41 (19.01) 0.001 

Associations according atherogenic dyslipemia or not. 
 
•The rs328 variant in LPL was 40% more frequent in patients who did not develop AD. In dyslipidemic presented 11% higher levels of HDLc (p=0.015). 
•Variants in APOA5, LRP5, and HL were associated with a more atherogenic lipid profile.  

• Patients carrying APOA5 rs3135506 presented a 9% increase in circulating TG levels (p=0.002) and 10% decrease in HDLc levels (p=0.005).  
• Patients carrying LRP5 rs7116604 had a 13% increase in RLPc levels (p=0.016)  
• Patients carrying HL rs1800588 was associated with a 5% increase in circulating total cholesterol levels (p=0.006), a 12% increase in LDL cholesterol 

(p=0.009).  
 

Antiretroviral therapy and genetic predisposition in HIV-
infected patients may contribute to atherogenic 
dyslipidemia. 

 Hypothesis 

Cholesterol Triglycerides LDL cholesterol HDL cholesterol non-HDL cholesterol RLP cholesterol 

r p r p r p r p r p r p 

APOA5 
rs662799 4.40 (0.94) ns 1.96 (1.13) ns 2.39 (0.73) ns 1.18 (0.38) ns 3.23 (0.84) ns 14.82 (11.52) ns 

rs3135506 4.56 (1.06) ns 2.10 (1.52) 0.002 2.52 (0.88) ns 1.10 (0.40) 0.005 3.43 (1.02) ns 11.37 (11.02) ns 

LPL 
rs328 4.57 (1.06) ns 1.71 (1.26) ns 2.54 (0.84) ns 1.27 (0.47) ns 3.35 (1.00) ns 12.15 (9.46) ns 

rs268 4.55 (0.47) ns 1.74 (0.80) ns 2.25 (0.35) ns 1.47 (0.56) 0.001 3.08 (0.28) ns 9.78 (5.61) ns 

LRP5 rs7116604 4.56 (1.03) ns 1.88 (1.26) ns 2.58 (0.86) ns 1.17 (0.37) ns 3.37 (0.97) ns 16.34 (15.21) 0.016 

Table 3. Significant associations between genotypes and lipid parameters  

Table 2. Lipid profile characteristics considering all patients and classifying them 
according to the definition of dyslipemia.  
 
 

*RLP, remant lipoprotein. AD was detected in 31% of patients, who had 39% higher levels of RLPc than normolipidemic patients 
(p<0.001).  
 
 

Mean value (standard deviation). p value adjusted for age, gender, and antiretroviral treatment. 

Mean value (standard deviation).  
 

Results 



This is where text will 
go for more details. 

Estimation of the true incidence of lactic acidosis within the Lighthouse Clinic cohort, and 
the likely magnitude of missed diagnoses at peripheral ART sites  

in the Central Zone of Malawi. 
Colin Speight1, Layout Kachere1, Mina Hosseinipour2, Arti Ajmani2, Rebecca Sutherland3, Hannock Tweya1, Sam Phiri1 	


Conclusion 

Methods Introduction 
1. Lighthouse Trust, Lilongwe, Malawi, 2. University of North Carolina project, Lilongwe Malawi , 3. Regional Infectious Diseases Unit, Edinburgh, Scotland; Contact: cspeight@lighthouse.org.mw	


Results 

Lactic acidosis is one of the most serious 
side effects associated with antiretroviral 
therapy (ART).  Its clinical features are 
non-specific and specialist laboratory 
capabilities are essential to confirm the 
diagnosis, making under-diagnosis likely in 
resource constrained settings.    
Lighthouse is an HIV clinic  within 
Kamuzu Central Hospital, located in the 
Central Zone of Malawi. Using data from 
Lighthouse, we aimed to:  
1.  quantify the true incidence of lactic 
acidosis in a cohort of patients on ART at 
Lighthouse, and  
2. estimate the degree of historical missed 
diagnoses at other less central ART clinics. 

Comparison of expected and observed cases in the Central Zone indicates over 80% missed 
diagnoses, the clinical sequelae of which are either death or at best ART default, providing 
further vindication for the decision to phase out stavudine in Malawi.  

Between June 2010 and June 2013, the number of patients taking stavudine at Lighthouse 
was 10,960 (3,600 on zidovudine). Over this three year period, there were 138 cases – of 
which 74% were female, with median duration on ART of 14 months (IQR 10-26), and 
98.5% of cases attributable to stavudine.  

•  All high lactate results between 
June 2010 and June 2013 were 
treated as cases, and cross 
referenced with the Lighthouse 
database.  

•  Patients transferring their care to 
Lighthouse within one month prior 
to diagnosis, were assumed to have 
been referred due to their lactic 
acidosis, and moved to the Central 
Zone cohort to avoid referral bias.   

•  Routinely collected quarterly ART 
cohort data for both Lighthouse 
and the entire Central Zone were 
analysed. 

Lighthouse All of Central Zone (excluding Lighthouse) 

Patients on stavudine 10,960 61,000 
Patients on zidovudine    3,600    4,830 
Observed lactic acidosis cases        138        124 
Expected lactic acidosis cases        757 
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Results

Conclusions 

Methods

• Lipohypertrophy remains a prevalent feature of fat redistribution even in the current ART era
• Factors associated with LH as defined by a VAT >=130 cm² include: male gender, dyslipidemia and

overweight, increased WHR and increased trunk fat as measured by DEXA scan and a positive
questionnaire on LH as assessed by physicians

Background
• Lipodystrophy (LD) and metabolic 

complications in HIV patients  remain a 
challenge even with newer ARV drugs 

• Lipohypertrophy (LH) includes fat 
accumulation in the abdominal visceral 
adipose tissue (VAT), the dorso-cervical, 
breast or subcutaneous regions. 

• No validated definition for LH
• We describe a systematic multidisciplinary 

clinical approach for LD and metabolic 
disorders in HIV patients on ART in Geneva, 
Switzerland: the Group Lipo & Metabolism

• All patients routinely undergo the following 
procedures: 
- Questionnaire on LD
- Physical examination
- Blood tests 
- DEXA-scan
- D12 & L5-level CT scan 

• Consultations with: 
- Infectious diseases specialist
- Dermatologist
- Plastic surgeon
- Endocrinologist  
- Nephrologist
- Bone diseases specialist
- Psychologist, dietetician
- Tabacologist
- Cardiologist and liver specialist (on call) 

• Definition of LH in our study: 
VAT ≥ 130 cm² on L5-level CT scan (1) 

• Description of clinical, biological, radiological 
characteristics of patients ≥18 years who 
attended the Group Lipo & Metabolism from 
01.01.2008 to 31.12.2013

• Univariate analysis for identification of 
factors associated with LH

• Prospectively maintained database

• 195 patients included during study period
• Reasons for referral (fig 1) 
• 183 patients with a L5-level CT scan performed: 46 

(25%) had LH as defined (VAT≥ 130 cm²)

• In this population:
- Mean age: 49.1 years
- 53.6% male
- 87% with HIV viral load <50 cp/ml
- Mean BMI 24.6 kg/m²
- Lipid profile: 

- 35% with HDL cholesterol ≤1.0 mmol/l
- 29.5% with triglycerides ≥ 2.0 mmol/l
- 9.8% with total cholesterol ≥ 6.5 mmol/l

- Mean fasting glycemia: 5.7 mmol/l
- Mean wait to hip ratio (WHR) in male : 0.98

- 0.94 (95% CI 0.92-0.96) if VAT<130 cm²  
- 1.03 (95% CI 1.01-1.06) if VAT ≥130 cm² 

- Mean WHR in female: 0.89
- 0.89 (95% CI 0.87-0.90) if VAT<130 cm²  
- 0.94 (95% CI 0.91-0.97) if VAT ≥130 cm² 

- Mean trunk fat measured by DEXA: 11.6 kg (n=163)
- 10.7 kg (95% CI 9.7-11.7 kg) if VAT<130 cm²
- 14.6 kg (95% CI 12.8-16.4 kg) if VAT ≥130 cm² 

- Linear association between: 
- VAT and WHR (P<0.0001, r²= 28%) (fig 2) 
- VAT and trunk fat (P<0,001, r²= 16%) (fig 3)

Acknowledgments: the Group Lipo & Metabolism team
Funding: Fondation SIDAIDE, AbbVie, Gilead, MSD, BMS, ViiV HealthCare 

• Factors associated with a VAT≥130 cm²: 
- Male gender: 

OR 3.7 (95% CI 1.7-8.2) P<0.001
- Triglycerides ≥ 2 mmol/l: 

OR 2.6 (95% CI 1.3-5.4, P<0.01)
- Increased in BMI category: 

OR 1.8 (95% CI 1.2-2.8, P<0.01)
- Trunk fat >11.6 kg*: 

OR 3.2 (95% CI 1.5-6.7, P=0.02)
- WHR >0.98 in male & >0.89 in female: 

OR 12.1 (95%CI 3.7-45, P<0.0001)
- LH questionnaire as assessed by physician (3):  

OR 4.9 (95% CI 1.9 -12.2, P=0.001) (table 1)

VAT <130 cm2

n= 98 
VAT >=130 cm2

n=36
Odds ratio P- value 

Positive questionnaire for LH 
as assessed by patient 

62 (63%) 28 (78%) 2.0 
(95%CI 0.8-4.9)

0.1

Positive questionnaire for LH 
as assessed by physician

45 (46%) 29 (81%) 4.9 
(95% CI 1.9 -12.2)

P=0.001

Figure 1: Reasons for referral 
to the Group Lipo & Metabolism 2008-2013

12.1%

28.3%

25.1%

15.5%

6.0%

7.0%

3.0%

3.0%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%

Not specified

Lipohypertrophy (LH) alone 

Lipoatrophy (LA) alone

Mixed syndrome LH + LA

Metabolic disorders alone

Metabolic disorders with LH

Metabolic disorders with LA

Metabolic disorders with mixed 
syndrome

Table 1: Association between VAT and questionnaire for LH as assessed by patient or physician (n=134) 

Figure  2: Linear association between VAT as measured by 
L5-level VAT and waist to hip ratio (WHR)

References: (1) Guaraldi et al, Drugs 2013, 73: 1431-1450; (2) Carr et al, Lancet 2003, 361: 
726-735; (3) Lichtenstein et al, AIDS 2001, 15:1389-1398 
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Figure  3: Linear association between VAT as measured by 
L5-level VAT and trunk fat as measured by DEXA-scan
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Study design: Retrospective cohort 
 

Study Period: January 2003 – December 2012 
 

Data Sources: 
 
 OptumInsight Clinformatics DataMart (2003-2012) – This is a 

commercial insurance claims database with limited  laboratory data, 
covering 48 million person-lives including over 100,000 HIV patients. 
 

 Truven Health MarketScan® Research Multi-State Medicaid 
Database(2006-2011) – This is a database of government-
sponsored insurance for low-income and disabled individuals, 
covering 13 million patients lives, including approximately 50,000 
HIV patients. 

 

Inclusion Criteria:  
 

 Age 18 years or older 
 

 At least one pharmacy claim for an antiretroviral medication during 
the study period. The first occurring eligible claim for each cohort 
during the study period was considered the index claim 
 

 At least 6 months (183 days) of continuous enrollment prior to the 
index claim and 60 days of enrollment post index. 

 
 

. 
 

 
 
 
 
 
 
 
 
 
 

 

 
 
 

Figure 2. Nephrolithiasis incidence rates according to previous 
nephrolithiasis history and exposure cohort 

 
 
 
 
 
 
 
 
 

 
 
 
 

 Patient characteristics for the 3 cohorts according to database are 
presented in Table 1. A total of 23,581 HIV patients were included 
in this analysis; 14,477 in the commercial insurance database and 
9,104 in the Medicaid database. The distribution of patients in each 
cohort varied according to database. However, in the other PIs 
cohort, the distributions of PIs among patients comprising the 
cohort was similar across databases (Figure 1). 

 There were significant baseline differences in a number of 
characteristics. Patients in the PI-free regimen cohort were 
significantly younger, more likely to be male, and to begin 
antiretrovirals during a later calendar year. Among patients with 
available laboratory data, patients in the ATV cohort had 
significantly higher CD4 cell counts and lower viral load at baseline 
than patients on other PIs. Additionally, patients in the ATV cohort 
were more likely to have a history of treatment with indinavir. 

 The incidence of nephrolithiasis varied by database and also 
according to other patient characteristics. Across all cohorts, 
incidence rates were higher among patients in the Medicaid 
database compared to the commercial insurance database (Table 
2).  Incidence rates were much higher among patients with than 
without a past history of nephrolithiasis (Figure 2). 

 The results from the propensity-score adjusted Cox regression are 
presented in Table 2. In the ATV/other PIs contrast, the hazard of 
nephrolithiasis was not significantly higher among patients exposed 
to ATV both in crude and adjusted analyses. For the ATV/PI-free 
regimens contrast, the hazard of nephrolithiasis was significantly 
higher among patients in the ATV cohort in the commercial 
database but not in the Medicaid database.  

 For the renal failure outcomes, there were insufficient cases across 
all cohorts to conduct crude or adjusted analyses for the renal 
failure outcomes (see Table 2). 

 
 

 

 Across both databases, there were significant baseline differences in 
nephrolithiasis risk factors across the cohorts. 
 

 In this analysis of two large claims databases, we did not find 
evidence of an increased risk of nephrolithiasis among patients 
exposed to ATV when compared to patients on other PIs. However, 
when compared to PI-free regimens, the results from the two patient 
populations were inconclusive. 
 

 The occurrence of acute and chronic renal failure following 
nephrolithiasis was infrequent and was not significantly different 
across the three cohorts. 

1. Ferrari P et al. Lithiasis and risk factors. Urologia Internationalis 2007; 79 (Suppl 1): 8-15. 
2. Saltel E et al.  Increased prevalence and analysis of risk factors for indinavir nephrolithiasis. J Urol, 2000; 164(6): 

1895-97. 
3. Chan-Tack KM et al. Atazanavir-associated nephrolithiasis: cases from the US Food and Drug Administration’s 

Adverse Event Reporting System. AIDS, 2007; 21(9): 1215-1218. 
4. Hamada Y et al. High incidence of renal stones among HIV-infected patients on ritonavir-boosted atazanavir than in 

those receiving other protease inhibitor-containing antiretroviral therapy. Clinical Infectious Diseases, 2012; 55(9): 
1262-9. 

5. Nishijima T et al. Ritonavir-boosted darunavir is rarely associated with nephrolithiasis compared with ritonavir-
boosted atazanavir in HIV-infected patients. PLOS One, 2013;8(10): e77268. 
.  
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 Background: Recent single site studies and case reports have linked atazanavir (ATV) with 
the occurrence of nephrolithiasis.  The purpose of this study was to estimate and compare 
the incidence rate of nephrolithiasis and to characterize the occurrence of subsequent 
renal failure among patients on ATV, other protease inhibitors (PIs) and PI-free regimens 
using real world data.  
 

 Materials and Methods: This was a retrospective cohort analysis using claims data from a 
US commercial insurance database and a US public health insurance database (Medicaid) 
spanning 2003-2011 and 2006-2011, respectively. We identified adult HIV patients 
prescribed ATV, other PIs or PI-free regimens with at least 6 months of continuous 
enrollment prior to the index claim. Nephrolithiasis was defined as an inpatient or 
outpatient ICD-9 diagnosis code for nephrolithiasis or an associated condition, plus an 
imaging/corrective procedure code. Acute and chronic renal failure were also identified 
using diagnosis codes among patients experiencing nephrolithiasis.  Hazard ratios were 
estimated using propensity score (PS) adjusted Cox regression, crude and adjusted for 
demographics, baseline comorbidities and comedications. 

 
 Results: 14,477 patients (ATV:4,150, other PIs:4,153, PI-free:6,174) were identified in the 

commercial database; 83% male and 20% age ≥50 years. In the Medicaid database, 9,104 
patients (ATV:3,460, other PIs:3,117, PI-free:2,527) were identified; 53% male and 25% age 
≥50 years. There were significant baseline differences in demographics, comorbidities and 
concomitant medications among the 3 cohorts. Incidence rates of nephrolithiasis were 
higher in the Medicaid population. In adjusted analyses, ATV use was not significantly 
associated with nephrolithiasis when compared to other PIs. When ATV was compared to 
PI-free regimens, a positive association was observed in the commercial insurance but not 
the Medicaid database. In both databases, previous history of nephrolithiasis was the 
strongest predictor of nephrolithiasis in the ATV/PI-free regimens contrast, but not the 
ATV/other PIs contrast. For the renal failure outcomes, there were insufficient cases across 
all cohorts to conduct crude or adjusted analyses for the renal failure outcomes. 

 
 Conclusions:  In this analysis of two large real world databases, we did not find evidence of 

an increased risk of nephrolithiasis among patients on ATV compared to other PIs. However, 
when ATV was compared to PI-free regimens, the results differed across the two databases, 
requiring further study. Additionally, the frequency of renal failure following nephrolithiasis 
was infrequent and not significantly different across the 3 cohorts. 

Ella Nkhoma1, Monica Kumar2, Patricia Hines3, Vidya Moorthy4, Isabelle Klauck5, Angelina Villasis-Keever6 
1 Global Pharmacovigilance and Epidemiology, Bristol-Myers Squibb, Wallingford, Connecticut, USA, 2 Global Pharmacovigilance and Epidemiology, Bristol-Myers Squibb, Hopewell, New Jersey, USA, 3 Center for Observational Research and 
Data Sciences, Bristol-Myers Squibb, Hopewell, New Jersey, USA, 4Mu Sigma, Northbrook, Illinois, USA, 5European Medical, Bristol-Myers Squibb, Rueil-Malmaison, France, 6US Medical, Bristol-Myers Squibb, Plainsboro, New Jersey, USA 
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 Nephrolithiasis, or the presence of kidney stones, is a common 
condition affecting between 5-12% of the adult population in the US, 
and the prevalence has been increasing over time.1 In the context of 
antiretroviral treatment, nephrolithiasis has also been observed to 
occur in up to 50% of patients on indinavir.2 

 There have been case reports and case series documenting HIV 
patients experiencing nephrolithiasis in the context of ATV treatment 
in the published literature. Most prominently, a case series of 30 
ATV-exposed patients with nephrolithiasis was reported by the Food 
and Drug Administration (FDA) in the US.3 

 Recently, two retrospective studies from a single center in Japan 
were published examining the incidence of nephrolithiasis among 
patients exposed to ATV in comparison to patients receiving other 
PIs.4,5 In both studies, ATV was found to be strongly associated with 
nephrolithiasis; however, there were significant differences between 
patients exposed to ATV and the comparison groups at baseline.  

BACKGROUND 

METHODS 

 
Inclusion criteria, cont’d: 
 At least one medical claim with an International Classification of 

Diseases , 9th edition, Clinical Modification (ICD-9-CM) diagnosis 
code for HIV infection including o42 (HIV disease), V08 
(asymptomatic HIV infection status), 795.71 (nonspecific serologic 
evidence of HIV), and 079.53 (HIV, type 2) any time prior to the 
index claim. 
 

Study Cohorts: 
 Atazanavir 
 Other protease inhibitors (excluding any previous ATV exposure) 
 PI-free regimens (excluding any previous PI exposure) 

 

Outcomes: 
 Nephrolithiasis was defined as an inpatient or outpatient claim with 

an ICD-9-CM diagnosis code for nephrolithiasis or an associated 
condition AND (a medical claim with an imaging procedure code 
within 7 days before or after the nephrolithiasis claim OR a medical 
claim with a corrective procedure code anytime after the 
nephrolithiasis diagnosis claim) 

 Coincident acute renal failure was defined as a claim for acute renal 
failure on the same day as or within 30 days after the date of the 
primary nephrolithiasis diagnosis.  

 Coincident chronic renal failure was defined as a claim for chronic 
renal failure183 days or later after the primary nephrolithiasis claim. 
Only patients with at least 183 days follow-up after the primary 
nephrolithiasis claim were included in any analyses examining 
chronic renal failure. 

 

Analysis: 
 We computed descriptive statistics for general characteristics, and 

other variables of interest by exposure group. Variables of interest 
included history of nephrolithiasis, comedications and comorbidities 
associated with nephrolithiasis 

 Incidence rates and 95% confidence intervals assuming a Poisson 
distribution were computed according to exposure group 

 Cox regression with propensity score stratification adjustment was 
employed to compute hazard ratios for nephrolithiasis comparing 
patients on atazanavir with patients on other PIs and with patients 
on PI-free regimens 

 

METHODS (cont) 

 To compare the hazard of nephrolithiasis among patients exposed 
to atazanavir with patients exposed to other protease inhibitors and 
protease inhibitor –free regimens 
 

 To characterize the risk factors for nephrolithiasis in the context of 
atazanavir, other protease inhibitor and protease-inhibitor –free 
regimen exposure 
 

 To describe the occurrence of acute and chronic renal failure 
following nephrolithiasis among patients exposed to atazanavir, 
other protease inhibitors and protease inhibitor-free regimens 

OBJECTIVES 

Table 1. Baseline characteristics  

Figure 1. Composition of the other PIs group according to 
individual PIs 

Table 2. Incidence rates and hazard ratios of nephrolithiasis and 
cases of renal failure among patients on atazanavir, other PIs, 
and PI-free regimens  

Cohort                   
Cases/ Person-

years (py)
Incidence Rate per 
1000py    (95% CI)

Acute 
cases

Chronic 
cases

ATV 61/4,865 12.5 (9.4, 15.7) 1.26 (0.85, 1.87) 1.65 (1.15, 2.37) 1 3
Other PIs 44/4,315 10.2 (7.2, 13.2) Reference 3 0
PI-free 67/8,662 7.7 (5.9, 9.6) Reference 2 1

ATV 37/3,460 17.4 (12.2,23.9) 0.93 (0.58, 1.50) 1.31 (0.74, 2.39) 5 3
Other PIs 34/3,117 20.4 (14.1, 28.5) Reference 3 0
PI-free 27/2,527 15.1 (10.0, 22.0) Reference 2 1
Abbreviations: ATV, atazanavir, CI, confidence interval, HR, hazard ratio, PI, protease inhibitor, py, person-years. All  
comparative analyses were conducted using propensity score stratification adjustment for baseline patient characteristics.

Medicaid

Commercial

Nephrolithiasis Renal failure ATV vs. other PIs               
adjusted HR             

(95% CI)

ATV vs. PI-free           
adjusted HR          

(95% CI)

Characteristic ATV Other PIs PI-free 
regimens ATV Other PIs PI-free 

regimens
N 4,150 4,153 6,174 3,460 3,117 2,527
Age in years, mean (SD) 43 (9) 43 (9) 41 (10) 42 (10) 42 (11) 43 (11)
Male gender, % 81.6 79.2 86.5 50.2 53 55.6
Race/ethnicity, %

White N/A N/A N/A 21.3 24.7 26.3
Black N/A N/A N/A 67.3 65.5 63.7
Hispanic N/A N/A N/A 1.04 1.4 0.9
Other N/A N/A N/A 10.4 8.4 9.1

Calendar year
2003 - 2005 44.2 36.2 25.2 N/A N/A N/A
2006 - 2008 33.7 37.6 34.4 53.8 53.7 45.7
2009 - 2011 22.1 26.2 40.4 46.2 46.3 54.3

Baseline CD4 count, cells/µ, mean (SD)* 375 (260) 330 (256) 360 (238) N/A N/A N/A
Baseline viral load, log10copies, mean (SD)* 3.4 (9.9) 4.8 (12.9) 4.5 (11.5) N/A N/A N/A
History of nephrolithiasis 2.2 1.9 1.6 1.4 1.4 1.5

Comorbidities
History of urinary tract infections (UTI), % 1.2 2.2 1.5 3.5 4.0 3.4
Hypertension, % 15.6 17.8 16.2 24.7 23.6 27.7
Hepatitis B or C co-infection, % 6.6 8.2 6.2 14.4 13.6 14.2
Diabetes, % 7.3 7.1 5.7 9.9 10.2 12.4
Prolonged hospitalization, % 4.5 7.8 6.3 9.8 12.3 11.1

Comedications
Thiazide diuretics 0.2 0.2 0.1 9.8 7.6 9.4
Indinavir (previous  exposure) 2.4 0.0 0.0 0.5 0.1 0.0
Tenofovir 18.2 9.3 0.0 5.6 4.6 0.0
Topiramate 0.3 0.3 0.2 0.4 0.3 0.6
Glucocorticoids 17.0 16.7 17.4 20.7 17.0 16.8
Statins 9.6 6.4 4.3 5.0 4.3 4.5
*Available for < 25% of patients
N/A = not available

Commercial Medicaid



• No significant association between past or current use 
of TDF, LPV/r, ATV or ATV/r, any other boosted PI and 
PTU (p>0.2)

WHY?

• Using confirmed DUP measurements 
• Analyses restricted to those with eGFR>60
• Cross sectional design of this study
• Limited FU after baseline
• Other early markers needed to capture deteriorating 

renal function associated with ARVs may be needed at 
higher eGFRs

Table 3
Relationship between ARVs and PTU

Table 1
Characteristics of HIV+ persons with >2 DUP 

in EuroSIDA
No PTU PTU

N % N %
All 1571 78.6 69 4.2
Gender Male 1296 79.0 62 90.0
HIV risk MSM 809 49.3 33 47.8
Ethnicity White 1454 92.6 63 91.3

On cART Yes 1477 94.0 66 95.7
eGFR < 60 Yes 117 7,5 8 11.6

Median IQR Median IQR
Age Years 45 37 – 52 49 40 – 57
CD4 /mm3 570 409 – 760 566 380 – 785
eGFR mL/min/1.73m

2
100 87 – 111 89 78 – 104

Baseline Month/year 2/12 11/11 – 6/12 2/12 11/11 – 6/12

DUP; dipstick urine proteinuria.  PTU; proteinuria; confirmed (>3 months apart) DUP >1+

Amanda Mocroft
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INTRODUCTION
Proteinuria is an important marker for the development and progression of renal
disease, cardiovascular disease and death1-3, but there is limited information
about the prevalence and factors associated with confirmed proteinuria in
European HIV+ persons with an estimated glomerular filtration rate (eGFR)
>60mL/min/1.73m2.

PATIENTS AND METHODS
Baseline was defined as the first of 2 consecutive dipstick urine proteinuria (DUP)
measurements during prospective follow-up >1/6/2011 (when routine collection of
DUP began). Proteinuria (PTU) was defined as 2 consecutive DUP >1+ (>30
mg/dL) >3 months apart; persons with eGFR<604 at either DPU measurement
were excluded. Logistic regression investigated factors associated with PTU.

RESULTS
• 1640 persons were included (Table 1). 69 persons had PTU (4.2%, 95% CI

3.2–4.7%)
• Persons with diabetes had increased odds of PTU, as did those with a prior

non-AIDS5 or AIDS event and those with prior exposure to indinavir
• Females, those with a normal eGFR (>90) and those with prior abacavir use

had lower odds of PTU (Figure 1)
• There was no significant association between past or current use of potentally

nephrotoxic ARVs tenofovir, lopinavir, atazanvir (boosted or unboosted) or any
other boosted PI and PTU (p>0.2)

• Limited follow-up after baseline but persons with PTU were more likely to
develop CKD (Table 2)

CONCLUSIONS
1 in 25 HIV+ persons with an eGFR>60mL/min/1.73m2 had confirmed proteinuria
at baseline. Factors associated with PTU were similar to those associated with
CKD. The lack of association with ARVs at higher eGFR levels deserves further
investigation (Table 3).
Our findings suggest PTU is an early marker for impaired renal function and that
routine dipstick urine monitoring may improve identification and clinical
management of those at risk of renal impairment
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Limited FU after baseline
Table 2

688.2 PYFU in 723 persons with FU 
after baseline

No PTU at baseline
2/685 (0.3%)

Incidence 3.1 (0.4 – 11.1)

PTU at baseline
1/38 (2.8%)

Incidence 29.3 (0.7 – 163.4)

PTU; proteinuria; confirmed (>3 months apart) DUP >1+
CKD; chronic kidney disease; confirmed (>3 months apart) eGFR < 60

Incidence rates per 1000 PYFU

3 developed CKD*
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The SSAT044 Study: did nucleos(t)ide backbone affect the outcome of 
hyperbilirubinaemia on neurocognitive, renal, bone and cardiovascular 

markers in HIV infection treated with protease inhibitors?  

Barber TJ, Moyle G, Hill A, Jagjit Singh G, Boffito M, Nelson M 
St Stephen’s Centre, Chelsea and Westminster NHS Foundation Trust, London, UK 

Background 
 

•We have previously shown in the SSAT044 study 
that unconjugated hyperbilirubinaemia in 
subjects receiving a boosted protease inhibitor 
(PI/r) has limited impact on renal, cardiovascular 
(CV) and bone biomarkers, as well as on 
neurocognitive performance, relative to those 
receiving PI/r with a normal bilirubin 

•We present here a secondary analysis comparing 
markers in those receiving abacavir vs tenofovir 
based antiretroviral therapy (ART) 

Results 

•43 subjects had normal bilirubin (NBR) levels and 
35 had high bilirubin (>2.5 times upper limit) 

•The remaining 23 patients had intermediate 
bilirubin levels or violated the protocol 

•The mean age of participants was 48 years; 93% 
were male and 84% Caucasian 

•22 received ABC based therapy and 78 TDF. No 
differences were seen in cardiovascular markers: 
Framingham (10 year risk % median, IQR): ABC 8.1, 
5.6-15.3; TDF 9.5, 4.8-13.4 (p=ns); pulse wave 
velocity and carotid intimal thickness also showed 
no significant differences 

•No differences were seen in bone parameters: 
Calcaneal Stiffness Index (median score, IQR): ABC 
-0.5, -0.8-0.8; TDF -0.5, 1.4-0.4 (p=ns); 10 year 
FRAX score (% median, IQR): ABC 5.0, 2.4-6.2; TDF 
3.6, 2.5-5.8 (p=ns) 

•There were differences in renal parameters as 
shown in Table 1 

•We show statistically significant differences in 
uPCR (10 vs. 7; p=0.004) and RBP/creatinine ratio 
(15 vs. 8; p=0.002), with both being higher in the 
TDF group 

Conclusions 

•Tenofovir use is associated excess loss of proteins 
including those typically resorbed in the renal 
tubule 

•Abacavir use was not associated with an increase 
in biomarkers of CV risk or vascular dysfunction 
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Parameter 

ABC use TDF use 

P value Median 

(IQR) 
N 

Median 

(IQR) 
N 

Protein/creatinine 

ratio (mg/mmol) 
7 (6-9) 18 10 (8-14) 67 0.004* 

Urinary retinol 

binding 

protein/creatinine 

ratio(µg/mmol) 

8 (6-10) 19 15 (8-24) 67 0.002* 

Parameter 

ABC use TDF use 

P value 
Number 

normal 

(%) 

N 

Number 

normal 

(%) 

N 

Protein/creatinine 

ratio (mg/mmol) 
16 (89) 18 49 (73) 67 0.137 

Urinary retinol 

binding 

protein/creatinine 

ratio(µg/mmol) 

19 (100) 19 50 (75) 67 0.008* 

Methods 
 

•This cross-sectional study included 101 HIV-1 
infected individuals stable (HIV RNA <50cps/ml, >6 
months) on antiretroviral regimens including 
tenofovir/emtricitabine or abacavir/lamivudine 
plus a ritonavir boosted PI 

•Patients with HBR were compared to patients with 
normal bilirubin (NBR) for CV markers: 
Framingham score, carotid intimal thickness (CIT), 
pulse wave velocity (PWV), and inflammatory 
markers (IL-6, D-dimer, and hs-CRP) 

•Markers for BMD were FRAX score, calcaneal 
stiffness index (CSI) and relevant blood markers 

•Neurocognitive testing was performed (Cogsatate) 
•Male subjects were also given a questionnaire 

regarding erectile dysfunction 
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Prevalence and evaluation of the EACS criteria for diagnosis of 
proximal tubular dysfunction in patients under 

Antiretroviral Therapy in a routine setting 

HIV Glasgow meeting, 2-6 november 2014

Background
Tenofovir (TDF) is an antiretroviral drug often used in combination regimen in HIV-positive patients. Adverse effects affecting kidneys consist in an increase or a new onset proteinuria, a decrease of glomerular filtration rate (GFR), 
and/or a proximal renal tubular dysfunction (PRTD) that rarely undergoes to Fanconi's syndrom. EACS guidelines propose to screen PRTD in patients with chronic renal insufficiency, with a sudden decrease of eGFR, with hypo-
phosphatemia (if non-renal causes such as vitamin D deficiency are excluded), with a new onset proteinuria. We aim to evaluate the prevalence of PRTD comparing the group of patients under TDF to the group free of TDF, in our 
cohort of around 300 patients. We also aim to evaluate the accuracy of EACS criteria for screening PRTD in routine settings and to assess the utility of urinary samples on PRTD diagnose.

Materials and methods
During two consecutive years we collected annually blood and urine samples at the same time in our outpatient clinic. We assessed kidney function, plasma levels and fractional excretion of phosphate, uric acid, and potassium, 
plasma glucose, and proteinuria. We included patients with blood and urine tests available only if there were under ART treatment and not experiencing an acute illness (Figure 2). Patients were screened for PRTD following the 
EACS recommandations (Figure 1, left column). PRTD was defined by the presence of at least two out of the five following criteria: fractional excretion (FE) of phosphate > 20% (or >10% when serum phosphate < 0,8 mmol/l) , 
non-diabetic glycosuria (positive urine glucose with plasma glucose < 70mg/dl), renal tubular acidosis (urinary pH > 5,5 and serum bicarbonate < 21mmol/l), uric acid FE > 10%, potassium FE >10%. After the first year, patients with 
TDF regimen that were diagnosed with PRTD were shifted to TDF-free regimen and included again in the study. We evaluated the number of patients screened according to EACS criteria only with blood tests compared to those
screened using also urine tests (UP/C). (Figure 4). We then test every patients for PRTD diagnose (2 or more abnormal tests (Figure 1, middle column)). We assessed the proportion of patients with PRTD identified using the blood 
and urine criterias of EACS. (Figure 5). Finally, we assessed the follow up of the patients diagnosed with PRTD within the first year (2013) (Figure 6). 

Results

Conclusions

Figure 2: Patients enrollment. Among 302 HIV positive patients, respectively 156 and 145 were included in 
the study for the first (2013) and the second (2014) year. Screening was indicated if at least one of the EACS
criteria was present (See figure 1, left column).

Outpatient clinic: 302 patients

Included patients: 156/145 patients 

Excluded patients: 146/157 patients
 (Urine and blood tests not available, 
acute illness or not under ART)

First year Second year
TDF- (=43) TDF- (n=54)TDF+ (=113) TDF+ (n=91)

Age (years)

Caucasians (n (%))

Vit D deficiency (n (%))

Median CD4 count (/µl)

Median Viral load (/ml)

BMI

CRF (n (%))

46 (50,5)Male (n (%)) 32 (59,3)

49,5 43,9

25,625,8

623,5 616

<40<40

42 (77,8) 65 (71,4)

14 2314 (25,9) 23 (25,3)Vit D carency (n (%))

9 (16,7) 4 (4,4)

22 (51,2) 59 (52,2)

49,4 44,2

19 (44,2) 50 (44,2)

N/A N/A

N/A N/A

N/A N/A

8 (7,1)3 (7)

32 (74,4) 84 (74,3)

Figure 3: Prespecified Subgroup Analyses. 
TDF-: TDF free-regimen. TDF+: TDF regimen. BMI: Body mass index. 
CRF: Chronic renal failure (eGFR < 60ml/min/1,73m2). 
Vitamine D (Vit D) deficiency: if < 20ng/ml. Vit D carency: if < 10 ng/ml. 
(n): number of patients. N/A: data not available.

First year / Second year

Figure 1: EACS guidelines 2014 recommandations for PRTD screening and diagnosis

PRTD screening according to EACS criteria using blood tests alone is not sufficient to diagnose every case of PRTD, especially minor presentations. Screening is improved by adding UP/C but still misses a small proportion of 
PRTD. Therefore, we suggest performing an urine test including proteinuria and PRTD tests once a year for patients undergoing TDF treatment.  The next step will be to follow PRTD patients to evaluate the proportion that reco-
vers and the time laps until full recovery after TDF shift.

Figure 4: Proportion of patients screened for PRTD according to EACS criteria, classified by abnormal values. 
In blue: using only blood values.
In red: adding urinary values.

Figure 5: PRTD diagnosis and efficiency of screening according 
to EACS criteria.  For every group, the graph shows the 
proportion of patients diagnosed with PRTD. For every value, the 
graph shows the proportion of patients screened according to 
EACS criteria using blood tests only (blue), both urine and blood 
tests (red) and unscreened patients.
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TDF-containing regimen: 113/91 patients TDF-free regimen: 43/54 patients

Screening indicated: 19/33 patients

34% 

13% 
13% 
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Data not available

Replacement of TDF 
from 2013 to 2014, 
return to normal 
Replacement of TDF 
from 2013 to 2014, 
still PRTD 
Spontaneous return 
to normal 

Still abnormal Data not available

Figure 6: Follow up in 2014 of the 15 patients 
diagnosed with PRTD in 2013

We found that, respectively in 2013 and 2014, 16,8% (19/113) and 36,3% (33/91) of TDF-containing regimen patients presented at least one of the EACS criterias for PRTD screening. UP/C (urine test for proteinuria) allowed to screen 
8,8% more patients both years (Figure 4). Among the 14,1% (16/113) and 8,8% (8/91) of patients diagnosed with PRTD in 2013 and 2014 respectively, 3,5% (4/113) and 2,2% (2/91) were not screened at all (Figure 5). 
Finally, we showed that among the 15 cases of patients diagnosed with PRTD in 2013, 13% recovered and 27% kept abnormal values in 2014 without change in their treatment. Concerning those with TDF shift from 2013 to 2014, 
half of them recovered, the other half was still diagnosed with PRTD (Figure 6).



Non-‐controlled,	  observa1onal,	  retrospec1ve	  study,	  based	  on	  the	  clinical	  files	  registry	  of	  
all	   HIV	   –infected	   pa1ents	   followed	   at	   a	   single	   Portuguese	   center	   who	   started	   TDF	  
between	  January	  and	  December	  2008.	  	  
Demographic,	  clinical,	  virological	  and	  immunological	  data	  at	  baseline	  was	  collected.	  
	  

Serum	   crea1nine,	   es1mated	   Glomerular	   Filtra1on	   Rate	   (eGFR)	   and	   Crea1nine	  
Clearance	  (CrCl)	  was	  assessed	  at	  baseline,	  aOer	  6	  months	  and	  every	  year	  up	  to	  4	  years.	  
eGFR	  and	  CrCl	  were	  calculated	  by	  Modifica1on	  of	  Diet	   in	  Renal	  Disease	  (MDRD)	   	  and	  
CockroO-‐Gault	  equa1ons,	  respec1vely.	  	  
	  

Primary	  study	  outcomes	  were	  the	  occurrence	  of	  eGFR	  less	  than	  60	  ml/min	  per	  1.73	  m2	  
and	  rapid	  decline	   in	   renal	   func1on.	  Rapid	  decline	   in	   renal	   func1on	  was	  defined	  as	  an	  
annual	  decline	  	  in	  eGFR	  of	  3	  ml/min	  per	  1.73	  m2	  or	  more,	  for	  2	  consecu1ve	  years.	  	  
	  	  

Methods	   

The	  impact	  of	  Tenofovir	  Disoproxil	  Fumarate	  on	  kidney	  func:on:	  
	  4-‐year	  data	  from	  the	  HIV-‐	  infected	  outpa:ent	  cohort	  

N	  Monteiro,	  M	  Branco,	  S	  Peres,	  F	  Borges,	  K	  Mansinho	  
Hospital	  de	  Egas	  Moniz	  -‐CHLO,	  EPE,	  Department	  of	  Infec1ous	  Diseases	  and	  Tropical	  Medicine,	  Lisbon,	  Portugal	  

With	   improvements	   in	   survival	   and	   disease	   progression	   in	   the	   era	   of	   combined	  
an1retroviral	   therapy	   (ART),	   complica1ons	   such	   as	   kidney	   disease	   is	   becoming	   an	  
increasingly	  prevalent	  comorbidity	  in	  HIV-‐infected	  pa1ents.	  	  
	  

Tenofovir	   Disoproxil	   Fumarate	   (TDF)	   has	   been	   associated	   with	   nephrotoxicity,	  
including	   decline	   in	   glomerular	   filtra1on	   rate,	   proximal	   tubular	   damage	   and	   acute	  
kidney	  injury.	  
Our	  objec1ve	   in	   this	   study	  was	  characterize	   the	  kidney	  safety	  of	  TDF-‐containing	  ART	  
regimens	  in	  HIV-‐infected	  pa1ents.	  
	  

Background	   

Results	  	   

Ø  Renal	  func:on	  
Ø  Baseline:	  
•  102	  (58%)	  –	  Normal	  renal	  func1on	  (eGFR	  ≥	  90	  ml/min/1,73m2)	  	  
•  64	  (36%)	  –	  Mild	  renal	  dysfunc1on	  (eGFR	  60-‐89	  ml/min/1,73m2)	  
•  4	  (2,3%)	  –	  Moderate	  renal	  dysfunc1on	  (eGFR	  30-‐59	  ml/min/1,73m2)	  	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Ø  During	  48	  months	  follow-‐up:	  	  
•  12	  (6,8%)	  –	  Moderate	  and	  severe	  renal	  dysfunc1on	  	  

•  9	  (75%)	  –	  Moderate	  renal	  dysfunc1on	  
•  3	  (25%)	  –	  Severe	  renal	  dysfunc1on	  (eGFR	  <15	  ml/min/1,73m2)	  	  

•  83%	  of	  renal	  dysfunc1on	  occurred	  in	  the	  first	  6	  months	  of	  treatment	  
•  5	  (42%)	  recovered	  renal	  func1on	  
•  7	  (58%)	  discon1nued	  TDF	  

•  21	  (12%)	  pa1ents	  met	  the	  defini1on	  criteria	  of	  rapid	  decline	  of	  renal	  func1on.	  

•  The	  development	  of	  renal	  dysfunc1on	  was	  associated	  with	  age	  above	  50	  years,	  
comorbid	   condi1on,	   prior	   an1retroviral	   treatment	   and	   HIV	   diagnosis	   longer	  
than	  10	  years	  (figure	  3).	  	  

Characteris:cs	   Rapid	  decline	  
	  (n)	  

Pa:ents	  
	  (n)	  

p	  value	  

Men	  
Woman	  

6	  
15	  

117	  
47	  

1,0	  	  

Age	  ≥	  50	  years	  
Age	  <50	  years	  

5	  
16	  

31	  
133	  

0,55	  

Black	  
Non-‐black	  

4	  
17	  

31	  
133	  

1,0	  

Naive	  
Non-‐naive	  

13	  
8	  

90	  
74	  

0,64	  

eGFR	  <90	  ml/min/1,73m2	  
eGFR	  >90	  ml/min/1,73m2	  	  

9	  
12	  

58	  
106	  

0,47	  

Hepa11s	  C	  virus	  
No	  hepa11s	  C	  virus	  	  

1	  
20	  

38	  
126	  

0,58	  

Hepa11s	  B	  virus	  
No	  hepa11s	  B	  virus	  

1	  
20	  

15	  
149	  

0,69	  

Dyslipidemia	  
No	  dyslipidemia	  

1	  
20	  

14	  
150	  

1,0	  

Diabetes	  
No	  diabetes	  

2	  
19	  

6	  
158	  

0,17	  

Hypertension	  
No	  hypertension	  

17	  
4	  

145	  
19	  

0,27	  

Smoking	  
No	  smoking	  

4	  
17	  

39	  
125	  

0,78	  

Injec1ng	  drug	  	  use	  
No	  injec1ng	  drug	  use	  

3	  
18	  

30	  
113	  

0,57	  

Viral	  load	  <	  100	  000	  copies/ml	  
Viral	  load	  >	  100	  000	  copies/ml	  

10	  
11	  

87	  
68	  

0,48	  

CD4	  count	  <	  200	  cells/mm3	  
CD4	  count	  >200	  cells/mm3	  

8	  
13	  

61	  
103	  

1,0	  

Table	  2.	  Associa:on	  between	  tenofovir	  exposure	  and	  risk	  of	   	  rapid	  decline	  of	  renal	  func:on	  in	  
subgroups	  defined	  	  by	  baseline	  characteris:cs:	  Univariate	  analysis.	  

Figure	   3:	   Comparison	   between	   pa:ents	   with	   and	   without	   moderate	   to	   severe	   renal	   dysfunc:on	  
over	  the	  48	  months	  

Ø  Baseline	   demographic,	   clinical	   characteris1cs	   of	   the	   176	   HIV-‐infected	   pa1ents	  
included	  in	  this	  analysis	  are	  shown	  in	  table	  1.	  

Age	  (years)	   Median	  (IQR)	   41	  (18-‐73)	  

Sex	  [n	  (%)]	   Male	   126	  (71.6)	  

Race	  [n	  (%)]	  	   White	  
Black	  
Other/Unknown	  

73	  (41.5)	  
34	  (19.3)	  
69	  (39.2)	  

An:retroviral	  -‐	  naive	  [n	  (%)]	  	   92	  (52)	  

CD4	  count	  (cells/mm3)	   Median	  (IQR)	   255	  (4	  -‐	  1	  426)	  

Viral	  load	  (1000	  copies/ml)	   Median	  (IQR)	   71,7	  (0,04	  -‐	  10	  000)	  

Years	  from	  HIV	  diagnosis	  (years)	   Median	  (IQR)	   5,9	  (0-‐21)	  

Comorbid	  condi:ons	  [n	  (%)]	  	   Hepa11s	  	  C	  virus	  	  
Hepa11s	  	  B	  virus	  	  
Injec1ng	  drug	  use	  
Smoking	  
Hypertension	  
Dyslipidemia	  
Diabetes	  mellitus	  

44	  (25)	  
16	  (9)	  
35	  (19.8)	  
42	  (23.8)	  
22	  (12.5)	  
15	  (8.5)	  
7	  (3.9)	  

	  Table	  1:	  Baseline	  characteris:cs	  of	  pa:ents	  at	  Tenofovir	  	  ini:a:on	  	  

NRTI:	  nucleos(t)ide	  reverse	  transcriptase	  inhibitors;	  	  NNRTI:	  nonnucleoside	  reverse	  transcriptase	  
inhibitors	  ;	  IP:	  protease	  inhibitors;	  	  CCR5:	  chemokine	  receptor	  5;	  	  II:	  Integrase	  Inhibitors	  
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	  Figure	  2:	  Evolu:on	  of	  	  eGFR	  from	  baseline	  to	  month	  48	  

These	  data	  reveal	  a	  favorable	  renal	  safety	  profile	  of	  TDF,	  during	  a	  four	  year	  follow-‐up.	  
Screening	   for	  kidney	  disease	  markers,	   regular	   follow-‐up	  and	  control	  and	  preven1on	  
of	   risk	   factors	   for	   renal	   failure	   are	   crucial	   for	   correct	  management	   of	   HIV-‐infected	  
pa1ents.	  
	  	  

Conclusions	  
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Inves&ga&ng	  presenta&ons	  and	  outcomes	  of	  a	  joint	  HIV-‐renal	  clinic	  
Jake	  Sco)1,	  Deborah	  Williams2	  	  

1Brighton	  and	  Sussex	  Medical	  School,	  2Brighton	  and	  Sussex	  University	  Hospitals	  

Introduc&on	  
PaDents	  with	  HIV	  are	  at	  risk	  of	  renal	  dysfuncDon:	  directly	  from	  
HIV,	  indirectly	  from	  chronic	  inflammaDon	  and	  	  from	  anD-‐
retroviral	  toxicity,	  such	  as	  tenofovir	  (TDF)	  
HIV	  paDents	  are	  living	  longer	  and	  developing	  co-‐morbidiDes.	  
Consequently	  managing	  renal	  disease	  with	  HIV	  is	  becoming	  
more	  important.	  
A	  joint	  HIV/renal	  clinic	  was	  set	  up	  in	  Brighton	  in	  2009	  to	  
facilitate	  Dmely	  review	  and	  minimize	  addiDonal	  follow	  up	  
appointments.	  
Brighton	  has	  a	  cohort	  of	  2150	  HIV	  paDents,	  90%	  are	  on	  ARVs	  
and	  910/1935	  (47.0%)	  on	  ARVs	  are	  taking	  TDF	  
	  
Aims:	  This	  study	  aims	  to	  invesDgate	  the	  uDlity	  of	  this	  clinic	  and	  
describe	  the	  renal	  disease	  in	  this	  cohort	  
	  
Methods	  
PaDents	  seen	  in	  the	  joint	  HIV/renal	  clinic	  between	  2012-‐2014	  
were	  audited.	  
Demographics,	  HIV	  history,	  number	  of	  visits,	  co-‐morbidiDes,	  
reason	  for	  referral	  and	  outcome	  informaDon	  were	  collected	  
	  
Results	  
65	  paDents,	  median	  age	  of	  51	  years	  (28-‐88)	  
Median	  duraDon	  of	  HIV	  163	  months	  (20-‐335)	  
median	  number	  of	  visits	  –	  1	  (1-‐4)	  
42/65	  (65%)	  paDents	  were	  reviewed	  only	  once	  
Total	  number	  of	  reviews	  –	  98,	  of	  which	  54	  were	  virtual	  
5	  of	  44	  did	  not	  a)end	  appointments	  (11.4%)	  
42/65	  (65%)	  taking	  TDF	  for	  a	  mean	  of	  55.8	  months	  (9-‐122)	  

Learning	  points	  
Tenofovir	  
A	  high	  proporDon	  of	  paDents	  referred	  to	  the	  joint	  clinic	  were	  
taking	  tenofovir	  42/65	  (64.6%)	  and	  had	  been	  for	  an	  average	  of	  
55.8mths	  and	  38/42	  had	  proteinuria	  
The	  majority	  of	  proteinuric	  paDents	  on	  tenofovir	  26/38	  
(68.4%)	  did	  not	  have	  significant	  tenofovir	  renal	  toxicity	  and	  
conDnued	  their	  treatment	  
The	  remaining	  12/38	  (31.6%)	  disconDnued	  their	  tenofovir.	  
Of	  these,	  5	  disconDnued	  TDF	  immediately,	  whilst	  a	  further	  7	  
were	  disconDnued	  ader	  a	  period	  of	  further	  monitoring	  

Blood	  pressure	  (BP)	  
A	  total	  of	  23/65	  paDents	  (35.4%)	  required	  BP	  opDmisaDon	  
Its	  management	  was	  recommended	  in	  66.7%	  of	  paDents	  
referred	  with	  proteinuria	  who	  weren’t	  on	  tenofovir	  

Renal	  and	  urology	  
PaDents	  were	  referred	  &	  diagnosed	  with	  a	  range	  of	  renal	  &	  
urological	  condiDons.	  Renal	  calculi	  were	  most	  frequent	  
urological	  diagnosis	  at	  the	  clinic,	  FSGS	  and	  IgA	  nephropathy	  
the	  most	  frequent	  renal	  diagnoses.	  	  
	  
NSAIDS	  and	  crea&ne/protein	  supplements	  
NSAIDS	  were	  thought	  to	  be	  responsible	  for	  rises	  in	  creaDnine	  
in	  3	  cases.	  Protein/creaDne	  supplementaDon	  was	  responsible	  
for	  1	  case.	  	  

Reason	  for	  referral	   Frequency	  
Proteinuria	  +/-‐	  increased	  creaDnine	  on	  TDF	   38	  (58%)	  
Proteinuria	  +/-‐	  increased	  creaDnine	  without	  TDF	   12	  (18%)	  
Raised	  creaDnine	  without	  proteinuria	   15	  (23%)	  

Summary	  
Running	  a	  one-‐stop-‐shop	  HIV-‐renal	  clinic:	  
1.	  Supports	  conDnuaDon	  of	  tenofovir	  in	  paDents	  with	  
proteinuria	  

2.	  Supports	  diagnosis	  and	  recogniDon	  of	  poorly	  controlled	  
hypertension	  and	  management	  

3.	  Streamlines	  the	  management	  of	  these	  paDents	  

Glomerular	  diagnoses	   Exis&ng	  
diagnoses	  

New	  
diagnoses	  

Proteinuria	  +	  TDF	  
IgA	  nephropathy	  

	  
1	  

Membranous	  GN	   1	  
Proteinuria	  without	  TDF	  
FSGS	  

	  
1	  

	  
2	  

IgA	  nephropathy	   1	  
GlomerulonephriDs	  and	  granuloma/
progressive	  non-‐proteinuric	  CKD	  

1	  





Table 1: Patient characteristics at recruitment
Total

(N=422)
Age, years, mean (SD) 47 (9.8)
Ethnicity, n (%)
    White
    Black
    Other

398 (94.3)
15 (3.6)
9 (2.1)

HIV transmission risk, n (%)
    MSM
    Heterosexual sex
    IVDU/blood products

392 (92.9)
26 (6.2)
4 (0.9)

Hepatitis B co-infection, n (%) 17 (4.0)
Hepatitis C co-infection, n (%) 59 (14.0)
Duration of HIV infection, years, median (IQR) 9.6 (5.0, 15.5)
Clinical stage of HIV infection, n (%)
    Asymptomatic
    Symptomatic
    AIDS

193 (45.7)
115 (27.3)
114 (27.0)

CD4, cells/µL, median (IQR)
    Nadir
    At recruitment

191 (100, 277)
547 (411, 696)

HIV RNA viral load < 40, copies/mL, n (%) 365 (86.5)
cART status, n (%)
    Naïve
    Previous
    Current

34 (8.1)
7 (1.7)

381 (90.3)

cART: combination antiretroviral therapy; IVDU: intravenous drug user; MSM: men who have 
sex with men

Table 2: Vitamin D and parathyroid hormone (PTH) concentrations

Total
(N=421)

Patients on TDF
(N=293)

Patients on  
efavirenz
(N=135)

Vitamin D*, n (%)
    Normal (> 75 nmol/L)
    Insufficiency (50 – 75 nmol/L)
    Deficiency (25 -50 nmol/L)
    Severe deficiency (< 25 nmol/L)

60 (14.3)
127 (30.2)
204 (48.5)
30 (7.1)

37 (12.7)
89 (30.5)
144 (49.3)
22 (7.5)

10 (7.5)
77 (57.5)
36 (26.9)
11 (8.2)

PTH, n (%)
    Low (< 15 ng/L)
    Normal (15 – 65 ng/L)
    High (> 65 ng/L)

9 (2.1)
309 (73.2)
104 (24.6)

7 (2.4)
215 (73.4)
71 (24.2)

3 (2.2)
101 (74.8)
31 (23.0)

PTH: parathyroid hormone; TDF: tenofovir
*1 person with missing data

Figure 2: Association between vitamin D and parathyroid hormone (PTH) according 
to current tenofovir (TDF) use

Table 3: Factors associated with vitamin D deficiency

Univariable estimates Multivariable estimates

OR (95% C.I.) P-value OR (95% C.I.) P-value

Date of sampling, 
months from August, 
per 1 month

1.27 (1.09, 1.47) 0.002 1.29 (1.10, 1.51) 0.001

PTH, ng/L
    Normal (< 65)
    High (> 65)

1.00
0.73 (0.45, 1.16)

-
0.18

1.00
0.89 (0.54, 1.48)

-
0.66

Phosphate, mmol/L
    Normal (> 0.87)
    Low (<0.87)

1.00
1.70 (1.13, 2.57)

-
0.01

1.00
1.58 (1.03, 2.42)

-
0.04

Nadir CD4 count, cells/µL, 
per 50 cells/µL

0.93 (0.86, 1.00) 0.06 0.92 (0.84, 1.00) 0.05

Current TDF use
    No
    Yes

1.00
1.05 (0.65, 1.69)

-
0.85

1.00
0.91 (0.54, 1.54)

-
0.73

Current efavirenz use
    No
    Yes

1.00
1.71 (1.11, 2.63)

-
0.02

1.00
1.94 (1.21, 3.13)

-
0.01

Vitamin D supplementation
    No
    Yes

1.00
0.62 (0.35, 1.09)

-
0.10

1.00
0.65 (0.35, 1.19)

-
0.16

PTH: parathyroid hormone; TDF: tenofovir
Factors inserted into model: age, body mass index, skin colour, date of sampling,  
kidney disease, PTH, corrected calcium, phosphate, estimated glomerular filtration rate 
(measured using CKD-Epi), duration of HIV infection, HIV clinical stage, nadir CD4 count, HIV 
RNA viral load, current TDF use, current efavirenz use, current protease inhibitor use and 
vitamin D supplementation

Table 4: Distribution of bone mineral density (BMD) and bone turnover markers  
according to current tenofovir (TDF) use in a) all patients and b) in those with  
vitamin D deficiency 

a) All patients b) Vitamin D deficiency

TDF cART
(n=293)

Non-TDF cART
(n=88)

P TDF cART
(n=166)

Non-TDF cART
(n=49)

P

Lumbar spine 
BMD, g/cm2, 
mean (SD)

1.131 
(0.147) 1.148 (0.173) 0.41 1.130 

(0.154) 1.156 (0.176) 0.32

Non-dominant 
total hip BMD,  
g/cm2, mean (SD)

0.995 
(0.133)*

0.986 
(0.144)** 0.61 0.989 

(0.140)^
0.997 

(0.151)^^ 0.76

Non-dominant 
femoral neck 
BMD, g/cm2, 
mean (SD)

0.944 
(0.124)* 0.943 (0.177) 0.96 0.940 

(0.130)^ 0.935 (0.137) 0.83

P1NP, ng/mL, 
median (IQR)

13.61 (5.55, 
32.37)

10.95 (5.52, 
24.83) 0.52 14.49 (5.83, 

40.68)
12.66 (6.48, 

23.95) 0.60

CTX, ng/mL, 
median (IQR)

1.94 (0.85, 
4.84)

2.39 (1.02, 
5.33) 0.29 2.02 (1.03, 

4.84)
2.48 (1.17, 

5.65) 0.32

BMD: bone mineral density; cART: combination antiretroviral therapy; CTX:  
C-terminal telopeptide crosslinks; P1NP: N-terminal propeptide of type I collagen; 
TDF: tenofovir
* n=289, ** n=85, ^n=163, ^^n=47
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Background
• Vitamin D is involved in bone and calcium homeostasis, and there is a complex relationship between vitamin D, parathyroid 

hormone (PTH), calcium and bone mineral status (Figure 1).
• Circulating calcidiol [25(OH)D] is commonly used as an indicator of vitamin D status, and can be used to identify patients with 

vitamin D insufficiency (50 – 75 nmol/L), deficiency (25 – 50 nmol/L) and severe deficiency (< 25 nmol/L).
• High rates of vitamin D deficiency have been reported in HIV-positive patients1.
• Combination antiretroviral therapy (cART) has been associated with vitamin D deficiency (e.g. efavirenz2) (Figure 1).
• Both tenofovir (TDF) and vitamin D have been linked to secondary hyperparathyroidism3,4, which may result in increased bone 

turnover and reduced bone mineral density (BMD).
• TDF has also been independently linked to reduced BMD5,6 (Figure 1), although any role of vitamin D is yet to be determined.
• As TDF is a first-line antiretroviral drug which is commonly used, its effect on vitamin D, PTH, BMD and bone turnover are of 

significant clinical value, and may determine which patients are prescribed it.

Figure 1: The relationship between vitamin D, parathyroid hormone (PTH), bone and tenofovir (TDF)

Methods
Study design
• HIV-positive men attending the HIV outpatient clinic at Brighton, UK were randomly selected to participate in a longitudinal 

study investigating BMD and osteoporosis.
• The following data were collected:
 - Demographic and HIV-related details, including cART history (obtained from the HIV clinic database) and risk factors  
  for low BMD (from self-reported questionnaires).
 - Additional information relating to HIV and bone parameters [serum 25(OH)D, calcium, phosphate, PTH and alkaline 
   phosphatase (ALP)] was obtained from fasted blood samples.
 - Dual-energy x-ray absorptiometry was used to measure absolute BMD (g/cm2) at the lumbar spine, the non-dominant 
   total hip and the non-dominant femoral neck using the GE Healthcare Lunar iDXA bone densitometer.
 - Bone turnover was measured using C-terminal telopeptide crosslinks (CTX) as a marker of bone resorption and  
  N-terminal propeptide of type I collagen (P1NP) as a marker of bone formation.

Statistical analysis
• Aim 1: Logistic regression was performed to investigate factors associated with vitamin D deficiency. All factors significant 

at the 10% level in univariable analysis were tested in a multivariable model, with statistical significance denoted by p-value  
≤ 0.05. Month of vitamin D sampling was calculated as months away from August, which was considered to be the month with 
maximal sunshine.

• Aim 2: Pearson correlation coefficients were used to assess the relationship between vitamin D and PTH in those on and off 
TDF. Linear regression tested an interaction effect between TDF and vitamin D, to determine whether TDF use affected the 
association between vitamin D and PTH. 

• Aim 3: Mann-Whitney-U tests were used to compare serum markers and bone turnover markers and T-tests were used to  
compare BMD according to TDF use in all and vitamin D-deficient patients. Linear regression investigated the effects of  
vitamin D and TDF use on bone markers and BMD at all sites, adjusted for all other factors.

Discussion
• The majority of patients were vitamin D-deficient, which is similar to other  

studies in both HIV-positive patients and the general population.
• Factors associated with vitamin D deficiency were in keeping with those reported in 

other studies in HIV-positive patients, in particular the association with efavirenz, 
which reduces expression of cytochrome P450 (CYP)2R1 (an enzyme involved in 
hydroxylation of vitamin D3 to 25(OH)D) and induces CYP24 (which converts both 
25(OH)D and 1,25(OH)2D to their inactive metabolites).

• Although there was a small significant correlation between vitamin D and PTH, 
this did not alter depending on TDF use.

• There was no significant difference in absolute BMD at the spine, total hip or  
femoral neck between those on a TDF-containing regimen as compared  
with those on a non-TDF regimen, nor were there any significant differences in 
markers of bone formation or resorption.

• This was irrespective of whether patients were vitamin D-deficient or not.
• The main limitation of this study was that the majority of patients were on  

TDF which meant it was not possible to investigate the associations with other 
antiretroviral drugs.
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Aims
• Aim 1: To identify the prevalence of vitamin D deficiency in a cohort of HIV-positive men on TDF, and to identify  

factors associated with vitamin D deficiency in this group.
• Aim 2: To investigate the associations between vitamin D and PTH in patients on TDF compared to those on non-TDF- 

containing cART regimens.
• Aim 3: To investigate the associations between TDF, vitamin D, bone markers and BMD

Results

• The baseline characteristics of the 422 HIV-infected men are shown in Table 1.

• Of 381 men on cART, 297 (78.0%) were currently on TDF and 135 (35.4%) were  
on efavirenz.

Aim 1: Prevalence of vitamin D deficiency and factors associated with vitamin D 
• The overall prevalence of vitamin D deficiency was 55.6% (95% CI 50.8%, 60.3%) 

(Table 2).

 - Of 381 men on cART, 215 (56.6% [95% CI (51.6%, 61.5%)]) had vitamin D deficiency. 
 - There were 166 (56.8%) on TDF and 87 (64.9%) on efavirenz who had vitamin D  

 deficiency, respectively.

• Factors associated with vitamin D deficiency are shown in Table 3.
 -  In multivariable analyses, month of sampling away from August (p=0.001) and  

 low phosphate concentrations (p=0.04) were associated with vitamin D deficiency.
 - Of HIV-related factors, current efavirenz use (p=0.01) and lower nadir 
  CD4 count (p=0.05) were associated with vitamin D deficiency.
 - There was no difference in factors associated with vitamin D deficiency 
  when patients on bisphosphonates (n=22) were excluded (data not shown).

Aim 2: Vitamin D, PTH and TDF use
• The correlation coefficient between vitamin D and PTH was 0.11 (p=0.03).

• Figure 2 shows the association between vitamin D and PTH according to  
current TDF use.

 - There was no difference in the association between vitamin D and PTH 
  according to whether someone was currently using TDF (r=0.11, p=0.06) or 
  was not using TDF (r=0.12, p=0.29).
 - In linear regression, an interaction effect between vitamin D and TDF use was
  not significant (p=0.94), giving no strong evidence that TDF use affected the
   association between vitamin D and PTH.

Aim 3: TDF, vitamin D, bone markers and BMD
• Table 4 shows the distribution of BMD and bone turnover markers according to 

current TDF use in all patients (Table 4a) and in those with vitamin D deficiency 
(Table 4b).

 - Overall, there was no association between TDF and non-TDF-containing cART
   regimens with regard to BMD (at all sites) and bone turnover.
 - This was the same in patients with vitamin D deficiency.

• In linear regression, neither TDF nor vitamin D was associated with markers of  
bone turnover or BMD at any site in univariable or multivariable analysis (data 
not shown).

• TDF was not associated with median corrected calcium [2.17 (IQR 2.12, 2.22) 
vs. 2.17 (IQR 2.13, 2.23) mmol/L, p=0.69] or median phosphate [0.86 (IQR 
0.75, 0.96) vs. 0.89 (IQR 0.76, 0.96) mmol/L, p=0.52], but patients had higher 
(but normal) median ALP [81 (IQR 69, 103) vs. 73 (IQR 60, 89) IU/L, p=0.005] 
compared to those receiving non-TDF cART.

• There were similar findings in patients with vitamin D deficiency (data  
not shown).

Conclusions

• In this mainly white, MSM, TDF-experienced cohort of HIV-positive men, 
the majority (55.6%) had vitamin D deficiency.

• TDF use was not associated with a reduction in BMD or an increase in  
bone turnover.

• Our results suggest that any potential relationship between BMD and bone 
turnover is not dependent on vitamin D status.

• We found no evidence to support additional monitoring of bone markers in 
patients on TDF regardless of vitamin D status.
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Vitamin D deficiency
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Increased reabsorption of calcium 
Increased excretion of phosphate

Low serum phosphate

Deceased whole-body calcium

Increased excretion of phosphate

Tenofovir (TDF)

Kidney damage 
(Renal tubular dysfunction/ 

Fanconi syndrome)
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BACKGROUND 
 

The HIV-infected population is getting older because of 
efficacy and tolerability of Highly Active Antiretroviral 
therapy. 

 
 Ageing of HIV-infected patients led to an increasing rate 
of bone disease. The cause is multifactorial, including virus  
activity, drug toxicity and host factors. 

 
The aim of our analysis is to quantify bone disease in our 
department and to evaluate predictors of low BMD. 

 

METHODS 
 
 

 HIV-1 infected patients, on stable HAART ,were 
consecutively enrolled in this cross-sectional study 
and underwent to DEXA . 
 

 Prevalence of bone disease was evaluated, 
stratifying patients in two groups: Pts on their first 
ARV regimen and multi-experienced pts. 
 

 Predictors of osteopenia and osteoporosis were 
found using Logistic Regression 

 

RESULTS 

SUMMARY OF THE RESULTS  
 
 

 We found that  42.9% of pts on first line HAART had low 
lumbar spine BMD and 7.1% were in osteoporosis. 
 
 In the multi-experienced group of pts,  lumbar spine 
osteopenia was observed in 36.6%  and 15.5% had 
osteoporosis. 

 
MSM patients showed a 3,4-fold higher risk to have 
osteoporosis of lumbar spine and As expected, we found that 
non-caucasian patients had 13,5-fold-higher risk to have 
osteoporosis of the hip  

 
Exposure to HAART was also evaluated, but no predictors of 
Low BMD  were found . 
 

CONCLUSIONS 
 

Our data confirm how osteoporosis is higher prevalent and occurs earlier in HIV-Infected patients. Antiretrovirals play a crucial role. In our experience loss of BMD can occur 
within a year of  treatment, when almost half of our patients starting TDF has a low BMD. MSM pts have a higher risk to develop spine osteoporosis and non-caucasian pts are 
more likely to have hip osteoporosis . We remarks the importance of BMD assessment for HIV-infected patients especially during their first months of treatment. 

 
 

 

A.D’Avino*1, A.P. Lassandro2, S.Lamonica1, B.Piccoli1 , M.Fabbiani1 , A.Mondi1, R.Gagliardini1,  A.Borghetti1, I.Fanti1, F.Pallavicini1, R.Cauda1  
and S.Di Giambenedetto1 

Table 1 Population characteristics ( total pts: 208) 

Table 2 Between groups comparison at Serial Position Effects 

n (%) 

Male 71,1 

Age, years 49 (24,1-68,3) 

smokers 40,4 

Caucasians 93,3 

Injecting drug users (risk factor) 12,5 

heterosexuals 39 

MSM 33,7 

HCV co-infection 13,9 

Time of HAART exposure , median years 10,7 (5,6-15,1) 

Patients on their first regimen exposure 
    -Time of HAART exposure,median years 

6,7 
1,17 (0,8-1,6) 

Multi-experienced patients 
    -Time of HAART exposure,median years 

93,3 
8,5 (3,1-12,0) 

CD4 cells count at BL * 
598 (455-786) 

HIV-RNA<50 copies/ml at BL 100 

Variable Univariate analasys  
       OR ( CI 95%)             p 

Multivariate analisys 
OR (CI  95%)   p 

Male 0,99   (0,10-4,68)          0,58 
Age 1,05   (1,0-1,01)            0,02 1,04(0,99-1,09)  0,06 
BMI at baseline 1,00   (0,09-1,06)          0,52 
HCV co-infection 2,05   (0,79-5,33)          0,14    
MSM risk factor 3,20   (1,10-9,27)          0,03 3,41(1,07-10,88)  0,04 
Time HAART exposure 1,03   (0,96-1,12)          0,37 
History of AIDS event 0,97   (0,39-2,04)          0,94 
Weight 0,95   (0,92-0,99)          0,01 0,94(0,91-0,98)  <0,001 
LDL at baseline 1,01   (1,00-1,02)          0,03 1,01(1,00-1,01)      0,04 

Time of exposure to TDF 1,00   (0,99-1,01)          0,60 
Alkaline phosphatase at BL 1,01   (1,00-1,01)          0,02  1,01(1,00-1,01)      0,04 
Time of Exposure to NRTI 1,00   (0,99-1,01)          0,45 
Time of Exposure to NNRTI 0,99   (0,99-1,01)          0,86 

Time of Exposure to 
boosted PI 

1,00   (0,99-1,00)          0,45 

Variable Univariate analasys  
       OR ( CI 95%)             p 

Multivariate analisys 
OR (CI  95%)   p 

Male 2,33   (0,50-10,84)        0,28 
Age 0,99   (0,94-1,06)          0,91 
BMI at baseline 0,74   (0,61-0,90)          <0,001 0,56(0,41-,076)  <0,001 
HCV co-infection 0,48   (0,06-0,90)          0,51   
Non-caucasians 4,75   (0,89-25,65)        0,07 13,51(1,48-122,78)  0,02 
Time of HIV 0,99   (0,91-1,07)          0,82 
Time HAART exposure 1,05   (0,93-1,18)          0,38 
History of AIDS event 0,97   (0,39-2,04)          0,94 
Triglycerides at BL 1,00   (1,00-1,01)          0,04 1,00( 1,00-1,01)  <0,001 
Time of exposure to ABC 1,01   (0,99-1,01)          0,08 
Time of exposure to TDF 0,97   (0,91-1,01)          0,76 
Time of Exposure to NRTI 1,00   (0,99-1,01)          0,44 
Time of Exposure to NNRTI 0,99   (0,99-1,01)          0,86 
Time of Exposure to 
boosted PI 

1,00   (0,99-1,00)          0,49 

Table 3: Logistic regression: predictors of Lumbar spine osteoporosis : 
univariate and multivariate analysis adjusted for age, MSM risk factor, weight, LDL level, and serum alkaline 
phosphatase 

Table 4: Logistic regression: Predictors of femoral neck osteoporosis:  
univariate and multivariate analysis adjusted for BMI, ethnicity and triglycerides level  
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ABSTRACT

INTRODUCTION

CONCLUSIONS

Background: In clinical trials, toxicity leading to discontinuation of tenofovir
(TDF) is a rare occurrence (3% by 2 years); however in clinical practice it seems to
be higher. Previous studies suggested that TDF toxicity is higher when it is co-
administered with ritonavir-boosted protease inhibitors (PI/r) instead of
nonnucleoside reverse-transcriptase inhibitors (NNRTI). The aim of this study is to
assess the rate of TDF discontinuations in clinical practice and to explore
associated factors.
Methods: All previously antiretroviral-naive patients initiating a TDF-containing
regimen were selected from the ICONA Foundation Study cohort, unless they were
positive for hepatitis B surface antigen. The primary outcome was TDF
discontinuation (>30 days) regardless of the reason, the secondary was TDF
discontinuation due to toxicity. All analyses were repeated for the isolated stop of
TDF (i.e., discontinuation or substitution of TDF, carrying on all other concurrent
antiretrovirals). The main reason for discontinuation as reported by the treating
physicians was used to classify stops. Kaplan-Meier (KM) analysis and Cox
proportional hazards model were used. Patients were followed from the date of
starting TDF until its discontinuation or their last recorded visit. In the secondary
outcome analysis, follow-up was truncated at the date of stopping for a reason
different from toxicity.
Results: 3,618 naïve patients were enrolled: 736 (20.2%) were female, the median
age was 38 years, 54% of patients were on PI/r-based regimen and 46% on NNRTI;
80% of calculated estimated glomerular filtration rates (eGFR) were >90 ml/min.
The probability of discontinuation of TDF regardless of the reason was of 10%
(95% CI:8-11) at 2 years , 20% by 8 years. The causes of discontinuation were:
non- adherence (51%), toxicity (20%), failure (5.3%), simplification (2.7%) and
other/unknown causes (20%).The 5 year KM estimates in the PI/r vs NNRTI group
were 31.8% vs. 11,7%, respectively (log-rank p=0.0001), for the outcome of
stopping regardless of the reason, and 11,8% vs. 5,7% (p=0.0004) for
discontinuation due to toxicity.In a multivariable Cox model, PI/r use and lower
eGFR at baseline were associated with increased risk of discontinuing TDF
regardless of the reason; PI/r use, to be older and lower eGFR at baseline was
associated with increased risk of discontinuing TDF for toxicity and PI/r use was a
factor associated with isolated stop of TDF. No differences in rates of TDF
discontinuations between PIs were found.
Conclusion: In our cohort, the observed frequency of TDF discontinuations was
low although higher than estimated in clinical trials (10% by 2 years). Co-
administration of TDF with PI/r was associated with an increased rate of TDF
discontinuations. This findings should guide further investigations of the
mechanism that may have led to discontinuation of TDF in patients using PI/r.

In clinical trials, toxicity leading to discontinuation of tenofovir 
(TDF) is a rare occurrence (up to 3% by 2 years)

In clinical practice, the frequency of TDF discontinuations due to 
toxicity or side effects seems to be higher

Trial data suggested that the risk of TDF toxicity is higher when it is 
co-administered with PI/r vs. NNRTI

OBJECTIVES

The aim of our study is to describe the use of TDF in clinical 
practice, to assess the rate of its premature discontinuation and to 
explore factors associated with TDF discontinuation (including use 
of PI/r) in the setting of people starting their first ART regimen.

METHODS
Study population
Patients of Icona Foundation Study who started a first cART
including TDF from ART-naïve

Exclusion : HBsAg+

Outcome
Discontinuation of TDF (with other drugs or isolated)

The main reason for discontinuation as reported by the treating
physicians was used to classify TDF stops

Stops followed by re-initiation of TDF-based regimens or ‘changes
in formulation’ within 1 month not counted as events

Statistical analysis
Survival analysis using Kaplan-Meier (KM) and Cox proportional
hazards model

Patients were followed from the date of starting TDF-based regimen
until its discontinuation or their last recorded clinical visit

Competing risk analysis for the outcome of discontinuation due to
toxicity

ITT approach (ignoring switches of PI/r, NNRTI, other NRTIs)

RESULTS
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Frequency of TDF discontinuations in clinical practice is
10% by 2ys, 20% by 8ys

Co-administration with PI/r vs. NNRTI is associated with
an increased rate of TDF discontinuations (regardless the
reason, because of toxicity and isolated)

Renal toxicity is more frequently reported in the PI/r group

A lower eGFR is an independent predictor for TDF
discontinuations (regardless the reason, because of toxicity
and isolated)

We also find no differences between PIs (LPV/r, ATV/r,
DRV/r) in TDF discontinuations

Three thousands six hundred and eighteen HIV-infected
patients were enrolled: 1669 (46%) on NNRTI based
regimen and 1949 (54%) on PI/r based regimen. Their
median age was 38 years-old and 80% had baseline eGFR
>90 ml/min. Patients on PI/r based regimen were more
likely to be female, to have AIDS diagnosis and to have a
lower CD4-T cell count.
Among 1949 patients on PI/r based regimen, 783 (40.2%)
were on atazanavir/r (ATZ/r), 676 (34.7%) were on
darunavir/ritonavir (DRV/r) and 490 (25.1%) were on
lopinavir/r (LPV/r). A detailed description of the
characteristics of the patients is depicted in the Table.
The causes of discontinuation were: non- adherence
(51%), toxicity (20%), failure (5.4%), simplification
(2.7%) and other/unknown causes (21.1%).
The 5 year KM estimates in the PI/r vs NNRTI group were
31.8% vs. 11.7%, respectively (log-rank p=0.0001), for the
outcome of stopping regardless of the reason, and 11.8%
vs. 5.7% (p=0.0004) for discontinuation due to toxicity.

In a multivariable Cox model, PI/r use and to have a lower eGFR at
baseline were associated with increased risk of discontinuing TDF
regardless of the reason; PI/r use, to be older and to have a lower
eGFR at baseline was associated with increased risk of
discontinuing TDF for toxicity and PI/r use was a factor associated
with isolated stop of TDF. No differences in rates of TDF
discontinuations between PIs were found.

A significantly higher proportion of patients co-treated with PI/r had
discontinued TDF due to kidney toxicity compared to those treated
with a NNRTI-based regimen. KM analysis shows a different
probability of TDF discontinuation due to renal toxicity in NNRTI
group and PI group (2.0% vs 6.1%). However, when discontinuation
due to kidney toxicity was used as outcome measure of a separate
Cox regression analysis, drug companion was not associated with the
risk of TDF discontinuation. Also in this model, to have a lower
baseline eGFR was an important independent predictor of TDF
discontinuation (HR 1.41 ; 95%CI 1.17-1.69).

NNRTI
PI/r

NNRTI
PI/r

lower

lower

lower

NNRTI
PI/r



Review result by treatment arm

AIDS
Serious 

non-
AIDS

IRIS Clinical 
Gr. 4 AE Death

A B A B A B A B A B
Total reviewed events 14 10 18 17 8 10 19 10 4 1
Per Protocol Endpoints (conf. + 
probable) 6 5 11 7 2 1 14 9 4 1

Confirmed Events 6 5 9 7 2 0 12 7 4 1
SD* adequate 6 4 7 4 1 0 11 5 3 1
SD* sufficiently adequate 0 1 2 3 0 0 1 2 1 0
SD* only partly adequate 0 0 0 0 1 0 0 0 0 0

Probable Events 0 0 2 0 0 1 2 2 0 0
SD* sufficiently adequate 0 0 2 0 0 0 2 2 0 0
SD* only partly adequate 0 0 0 0 0 1 0 0 0 0

Rejected Events 8 5 7 10 6 9 5 1 0 0
not fulfil criteria, SD* adequate 3 0 5 4 2 0 2 1 0 0
not fulfil criteria, SD* sufficiently 
Adequate 5 3 1 2 4 4 2 0 0 0

not fulfil criteria, SD* only partly 
adequate 0 2 1 4 0 5 1 0 0 0

A: RGV +DRV/r; B: TDF/FTC +DRV/r; *Supporting documentation
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BACKGROUND
NEAT001/ANRS143 was an open-label, randomised, non-inferiority study
comparing raltegravir + darunavir/r (RGV+DRV/r) vs. tenofovir/emtricitabine +
darunavir/r (TDF/FTC +DRV/r) in HIV-infected antiretroviral naïve adults. Primary
efficacy outcome was a compo-site of virological and clinical events by week 96.

MATERIALS AND METHODS
The Endpoint Review Committee (ERC) reviewed the following types of event:
AIDS defining events, serious non-AIDS defining events, grade 4 adverse clinical
events, grade 2 to 4 rashes, deaths, and immune reconstitution syndrome events.
Clinical trial units collected and translated supporting documen-tation (SD) related
to the investigator reported events. A coordinator checked events and SD for
consistency and completeness. The Endpoint Review Committee (ERC)
determined if clinical events met predefined diagnostic criteria in categories
'confirmed' or 'probable'. The ERC of 12 experienced, independent clinicians
served in groups of 3 conducting individual reviews in writing, blinded to treatment
arm and other reviewersʼ assessment. Differences of opinion were adjudicated in
a second review round by direct dialogue between reviewers. 'Confirmed' events
required adequate supporting documentation such as laboratory, radiographic or
pathology diagnostic reports. 'Probable' events were typically based on clinical
criteria alone. For rash events, possible drug relationship was evaluated.

RESULTS
Of the 164 serious and 3964 adverse events reported in the study, 133 events
qualified for endpoint review, for a total of 153 adjudications of which 46% were
agreed among reviewers in a second round review, see table 1 for clinical study
endpoints and table 2 for rash events.
Sixty of 111 per protocol endpoints were confirmed (n=53) or probable (n=7),
which equals an acceptance rate of 54%. In two confirmed cases, supporting
documentation was partly adequate and evaluation uncertain.
Of 51 rejected events, 13 had insufficient supporting documentation, 2 were
recurrent events. The difference in rejection rate between treatments was not
significant with 41% rejected events in the RGV+DRV/r arm compared to 52% in
the TDF/FTC +DRV/r arm, see table 3. Of the 42 rash events 30 were evaluated
probably or possibly related to the study drug.
The IRIS acceptance rate was low (3/18), demonstrating the difference in
perception of IRIS in the daily clinical patient management compared to the stricter
protocol definition of IRIS.

CONCLUSIONS
Blinded endpoint review prevented unacceptably high false positive event rates.
Our experience shows that real time ascertainment of clinical endpoints is crucial
for appropriateness of the overall results. Rejected events jeopardize the statistical
power in this and probably all clinical trial designs. The rejection rate was not
indicative of poor study conduct on the contrary overreporting prevented missing
events, which would have adversely impacted the trial. The vast majority of
accepted events were confirmed and with adequate source documentation. This
reflect investigators general awareness of the importance of adequate supporting
documentation and the possible differences between event criteria in daily
pragmatic clinical management and event criteria as defined in the protocol.

Jesper Grarup, CHIP,
Dept. of Infectious Diseases & 
Rheumatology, Rigshospitalet, 

Copenhagen, Denmark
Tel: +45 35 45 57 57 

Jesper.grarup@regionh.dkAcceptance Rate of Clinical Study Endpoints and 
Adequacy of Source Documentation: Experience from the 

Clinical Study Endpoint Review in NEAT001/ANRS143 

All AIDS Serious 
non-AIDS IRIS

Clinical 
Grade 4 

AE
Death

Total reviewed events 111 24 35 18 29 5

Per Protocol Endpoints (confirmed + 
probable) 60 11 18 3 23 5

Confirmed Events 53 11 16 2 19 5

SD* adequate 42 10 11 1 16 4

SD* sufficiently/only partly adequate 10/1 1/0 5/0 0/1 3/0 1/0

Probable Events 7 0 2 1 4 0

SD* sufficiently/ only partly adequate 6/1 0/0 2/0 0/1 4/0 0/0

Rejected Events 51 13 17 15 6 0

not fulfil criteria, SD* adequate 17 3 9 2 3 0

not fulfil criteria, SD* sufficiently 
adequate 21 8 3 8 2 0

not fulfil criteria, SD* only partly 
adequate 13 2 5 5 1 0

Review result for clinical study endpoints

* Supporting documentation

Table 1 

Rashes
Total reviewed events 42
Confirmed Events (grade 2-4) 28
SD* adequate 6
SD* sufficiently/only partly adequate 19/3

Rejected Events (grade 1 or not a rash) 14
not fulfil criteria, SD* adequate 4
not fulfil criteria, SD* sufficiently adequate 5
not fulfil criteria, SD* only partly adequate 5

Review results for rash events
Table 2 

* Supporting documentation
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Safety of darunavir/ritonavir (DRV/r) in HIV-1-infected
DRV/r-experienced and -naïve patients: analysis of data
in the real-world setting in Italy
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This descriptive non-interventional study on HIV-1-infected patients treated with DRV/r in the usual 
clinical setting, with a single-arm prospective observational design, collected data on utilization of da-
runavir/ritonavir (DRV/r) under the conditions described in the marketing authorization in usual clinical 
practice in Italy, to evaluate efficacy and safety of DRV/r-based antiretroviral (ARV) treatment.
This analysis focussed on the safety profile of DRV/r in HIV-1 infected patients.

Safety data from 875 patients were analysed. DRV/r-based treatment was well tolerated, with 
36.2% of patients reporting ≥1 adverse event (AE) and very few discontinuations due to study 
drug-related AEs (3.0% overall). The most frequent AEs were diarrhoea (2.7%) and hyperchole-
sterolemia (2.1%) (Table 1).
Regarding metabolic parameters, levels of liver enzymes alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) remained stable from baseline to the last study visit in 
DRV-experienced patients and decreased in DRV-naïve patients (Figures 1 and 2). Blood glucose 
concentrations remained stable in all cohorts (Figure 3). Serum triglyceride and cholesterol con-
centrations remained stable in DRV-experienced patients but increased in naïve patients, yet 
were still within normal range (Figures 4 and 5).

Data were analysed from four cohorts of HIV-1-infected patients treated with DRV/r in the real-world 
setting, including an ARV-naïve-DRV/r-naïve cohort (Cohort 1), an ARV-experienced-DRV/r-naïve 
cohort (Cohort 2) and two ARV-DRV/r-experienced cohorts (Cohorts 3 and 4), one of which (Cohort 3) 
was from the DRV/r Early Access Program. The median (IQR) study duration in this four cohorts was 
as follows: Cohort 1, 640 (395 - 836) days; Cohort 2, 645 (364 - 943) days; Cohort 3, 925 (692 - 1006) 
days and Cohort 4, 581 (508 - 734) days. The objective of this analysis was to examine the safety data 
obtained in these four cohorts in patients enrolled from June 2009 to November 2011 and observed 
until December 2012 or DRV/r discontinuation.

In HIV-1-infected patients treated with DRV/r, the tolerability 
profile was favourable and similar to that reported in controlled 
clinical trials. These data confirm DRV/r to be a safe treatment 
choice in DRV/r-experienced and naïve patients.

Materials and Methods

Background

Results

Conclusions

AE All patients(N=875); Cohort 1 (N=117); Cohort 2 (N=116); Cohort 3 (N=235); Cohort 4 (N=407);

 N (%) N (%) N (%) N (%) N (%)

One or more AEs 317 (36.2) 47 (40.2) 54 (46.6) 107 (45.5) 108 (26.5)

One or more Adverse
Drug Reactions 39 (4.5) 12 (10.3) 8 (6.9) 9 (3.8) 10 (2.5)

One or more serious AEs 105 (12.0) 19 (16.2) 16 (13.8) 26 (11.1) 43 (10.6)

Death 26 (3.0) 3 (2.6) 4 (3.4) 10 (4.3) 9 (2.2)

DRV treatment stopped

because of AEs 26 (3.0) 8 (6.8) 6 (5.2) 3 (1.3) 9 (2.2)

AE Description

rash 10 (1.1) 4 (3.4) 4 (3.4) 2 (0.9) 0

diarrhea 24 (2.7) 3 (2.6) 4 (3.4) 8 (3.4) 9 (2.2)

hypertension 15 (1.7) 1 (0.9) 2 (1.7) 10 (4.3) 2 (0.5)

hepatic enzymes increased 10 (1.1) 4 (3.4) 1 (0.9) 3 (1.3) 2 (0.5)

hypercholesterolemia 18 (2.1) 2 (1.7) 2 (1.7) 8 (3.4) 6 (1.5)

hypertriglyceridemia 15 (1.7) 1 (0.9) 3 (2.5) 6 (2.6) 5 (1.2)

hyperlipemia 11 (1.3) 5 (4.3) 1 (0.9) 2 (0.9) 3 (0.7)

P041

Table 1 - Summary of Adverse Events reported during the study
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The data are shown for patients having a complete set analysis. Normal Range Values for ALT are considered from 7 to 55 units per liter (U/L)
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The data are shown for patients having a complete set analysis. Total Cholesterol Serum Levels are considered as follows by NCEP:
Desirable: <170 mg/dL - Borderline high: 170-199 mg/dL - High: ≥ 200 mg/dL.
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Change in Triglyceride Serum Levels from baseline throughout the study
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The data are shown for patients having a complete set analysis. Triglycerides Serum levels are considered as follows by NCEP:
Normal: <150 mg/dL - Borderline high: 150-199 mg/dL - High: 200-499 mg/dL - Very high: ≥ 500 mg/dL.
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Change in Glucose Serum Levels from baseline throughout the study
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The data are shown for patients having a complete set analysis. Normal Range Values for Fasting Serum Glucose are considered from 70 to 140 mg/dl.
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The data are shown for patients having a complete set analysis. Normal Range Values for AST are considered from 8 to 48 units per liter (U/L).
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Efficacy	  and	  safety	  of	  etravirine-‐containing	  regimens	  in	  a	  large	  cohort	  of	  HIV/HCV	  coinfected	  pa<ents	  according	  to	  
liver	  fibrosis.	  

JL	  Casado1,	  A	  Mena2,	  S	  Bañón1,	  A	  Moreno1,	  MA	  Castro2,	  MJ	  Perez-‐Elías1,	  JD	  Pedreira2,	  S	  Moreno1.	  
1Ramon	  y	  Cajal	  Hospital,	  Infec7ous	  Diseases,	  Madrid,	  and	  2INIBIC-‐Complexo	  Hospitalario	  Universitario,	  A	  Coruña,	  Spain	  

Etravirine	   (ETR)	   has	   become	   an	   alterna5ve	   in	   HIV/HCV	   coinfected	   pa5ents	  
because	   of	   safety	   and	   lack	   of	   interac5ons	   with	   an5	   HCV	   drugs,	   such	   as	  
telaprevir.	  	  

METHODS	  

	  Cohort	  study	  of	  211	  pa5ents	  ini5a5ng	  etravirine	  as	  part	  of	  their	  an5retroviral	  
regimen.	  HCV	   coinfec5on	   (145	  pa5ents,	   69%)	  was	   defined	   as	   a	   posi5ve	  RNA-‐
HCV,	  whereas	  baseline	   liver	  fibrosis	  was	  assessed	  by	  transient	  elastography	  at	  
baseline.	  Hepatotoxicity	  was	  defined	  as	  an	  AST/ALT	  increase	  higher	  than	  5	  fold	  
over	  upper	  normal	  limits	  for	  pa5ents	  with	  normal	  baseline	  values,	  or	  3.5-‐fold	  if	  
altered	  at	  baseline.	  

OBJECTIVE	  

	  
	   The	   aim	   of	   this	   study	  was	   to	   establish	   the	   risk	   of	   liver	   toxicity	   in	   HIV/HCV	  
coinfected	  pa5ents	  receiving	  etravirine	  (ETR)	  in	  the	  clinical	  seTng,	  according	  
to	  the	  degree	  of	  liver	  fibrosis	  and	  the	  different	  accompanying	  drugs.	  
	  

v Etravirine	  is	  safe	  in	  HIV/HCV	  coinfected	  pa<ents,	  even	  in	  presence	  of	  moderate	  and	  advanced	  
liver	  fibrosis	  and	  as	  part	  of	  different	  an<retroviral	  regimens.	  

v Moreover,	  HCV	  coinfec5on	  or	  advanced	  fibrosis	  was	  not	  associated	  to	  a	  higher	  risk	  of	  
etravirine	  discon5nua5on	  (26%	  vs	  21%;	  p=0.27,	  log-‐rank	  test)	  or	  virologic	  failure	  (9%	  vs	  
11%,	   p=0.56).	   CD4+	   cell	   count	   increase	   was	   lower	   in	   HCV	   pa5ents	   (+23	   vs	   +86	   at	   6	  
month;	  p=0.02).	  	  

INTRODUCTION	  

CONCLUSIONS	  

P-042 

During	  an	  accumulated	   follow	  up	  of	  449.3	  pa5ent-‐years	   (median,	  611	  days),	  only	  1	  
coinfected	   pa5ent	   with	   fibrosis	   4	   (s5ffness	   value,	   50.1	   kpa),	   receiving	   a	   rescue	  
regimen	   including	   darunavir/r	   plus	   maraviroc	   plus	   two	   nucleoside	   analogues,	  
developed	  a	  grade	  3-‐4	  of	  liver	  toxicity	  (0.5%).	  There	  were	  no	  other	  episodes	  of	  liver	  
toxicity,	   as	   defined,	   and	   only	   6	   (3%)	   and	   9	   pa5ents	   (4%)	   had	   a	   grade	   1	   and	   2	   of	  
toxicity,	  respec5vely,	  in	  most	  cases	  related	  to	  HCV	  coinfec5on	  (6	  and	  6	  cases).	  	  

RESULTS	  

Variables) Overall)

n=211)

HIV/HCV)

coinfection)

(145,)69%))

HIV)

monoinfected)

(66,)31%))

p)value)

Mean)age),)yrs)(range)) 44)(32H68)) 48)(36H68)) 42)(28H55)) 0.09)

Sex)male) 143)(68%)) 93)(64%)) 50)(76%)) 0.16)

Former)IDU) )133)(63%)) 130)(90%)) 3)(5%)) <0.01)

Nadir) CD4+) count,)

cells/µL)

185)(97H287)) 165)(88H252)) 220)(97H349)) 0.03)

Time) on) HAART) prior)

to)ETR,)months)

155.3)(52.7H

167.8))

166.3)(112H

197))

57.4)(9.7H

140.3))

<0.01)

CD4+) count) at)

inclusion)(cells/µL))

400)(221H678)) 374)(215H672)) 498)(269H770)) 0.04)

HIV) RNA) level) ≤50)

copies/ml)at)inclusion)

137)(65%)) 85)(59%)) ))))52)(79%)) 0.03)

ETR)plus:)

)))2)NA)

)))PI/r)

)))PI/r)+)RTG)

)))RTG±)NA)

)

129)(61%))

39)(19%))

20)(9%))

23)(11%))

)

89)(61%))

27)(19%))

13)(9%))

16)(11%))

)

40)(60%))

12)(18%))

)7)(11%))

7)(11%))

0.7)

Reasons)for)ETR:)

Toxicity/Intolerance)

Virologic)failure)

)

141)(67%))

)70)(33%))

)

))))))))93)(64%))

)52)(36%))

)

48)(73%))

18)(27%))

0.29)

Virologic) failure) with)

ETR)

20)(10%)) 12)(8%)) 8)(12%)) 0.45)

Rash)with)ETR) 12)(6%)) 7)(5%)) 5)(8%)) 0.2)

ETR)discontinuation) 50)(24%)) 36)(25%)) 14)(21%)) 0.6)

Time)on)ETR,)days) 548)(256H

1128))

502)(233H925)) 673)(317H

1292))

0.1)

TE)at)baseline*)

Fibrosis)1)

Fibrosis)2)

Fibrosis)3)

Fibrosis)4)

) )

43)(37%))

)29)(25%))

)17)(14%))

28)(24%))

) )
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Sex-differences in Apolipoprotein A1 and 
nevirapine-induced toxicity 

INTRODUCTION 

 Aim of the current study: To explore the effect of ApoA1 on NVP metabolism and liver function 

 The female sex is associated with: 
o higher SULT expression, 4 

o lower plasma levels of 12-hydroxy-NVP, 3 
o higher risk for NVP-induced toxicity. 5 

 
 

 Apolipoprotein A1 (ApoA1) increases SULT2B1 6 

activity whilst ApoA1 synthesis is increased by NVP. 7   
 

 Nevirapine (NVP) is a widely used anti-HIV drug associated with 
severe liver and skin toxicity, through sulfotransferase (SULT) 
bioactivation of its phase I metabolite 12-hydroxy-NVP. 1-3 

 
 
 

 

RESULTS 

DISCUSSION & CONCLUSIONS 
There are sex differences in NVP-induced ApoA1 synthesis and the higher ApoA1 levels in women might stabilize SULT2B1 (6). This could explain the lower levels of 12-
OH-NVP (3) and the higher hepatotoxicity in women, due to increased sulfonation of the 12-OH-NVP metabolite.  
Our results support a role for ApoA1 in the sex dimorphic mechanism leading to NVP-induced toxicity. 

ApoA1 levels were assessed by an 
immunoturbidimetric assay.  

3. ApoA1 quantification 
The study protocol was firstly approved by 
the hospitals’ Ethics Committees.  
The included patients were HIV-infected, 
treated with NVP for at least 1 month. 
Blood was collected in EDTA tubes. 
Demographic, anthropometric and clinical 
data were recorded by the clinicians.  

1. Patients inclusion 

METHODS 

REFERENCES 
1 Antunes et al. Chemical Research in Toxicology. 2010; 23:888-899. 2 Caixas et al. Toxicology. 2012; 301:33-39. 3 Marinho et al. J Antimicrob Chemother. 2014; 69:476-82. 4 
Alnouti et al. Toxicol Sci. 2006;93(2):242-55. 5. Medrano et al. AIDS Rev. 2008;10:110-5. 6 Yanai et al. Circulation. 2004;109:92-6. 7 Franssen et al. Arterioscler Thromb Vasc Biol. 
2009;29:1336-41. 8 Marinho et al. Anal. Methods, 2014, 6, 1575 - 1580. 

Plasma concentrations of NVP and its 
phase I metabolites were quantified by 
HPLC-UV. 8  

2. Quantification of NVP 
metabolite profile 

The data are presented as mean±SEM. Student’s 
t test was performed to compare means between 
groups and Spearman’s or Pearson’s coefficient 
were used to explore correlations. 
A p value < 0.05 was considered significant.   

4. Statistical data treatment  
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NVP plasma levels were correlated with HDL-cholesterol and ApoA1 

n=43 
Spearman’s Coefficient = 0.34 
p = 0.027 

Women had higher Apo A1 levels  
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n=29 for men 
n=20 for women 
p = 0.0051  

12-OH-NVP levels were negatively correlated with ApoA1 in 
both sexes  

AST 
n=29 
Spearman’s Coefficient = 0.55 
p = 0.041 

There are sex differences in the relation between ApoA1 and traditional liver 
function tests 
 

For men  ApoA1 correlated with aspartate aminotransferase (AST) 
For women  ApoA1 correlated with alanine aminotransferase (ALT) 

ALT 
n=17 
Spearman’s Coefficient = 0.64 
p = 0.0056 

Forty nine HIV-infected 
patients on NVP-based 
treatment were included 
(53% men, 59% Caucasian, 
mean age 49±2 years, 
mean CD4+ counts 563±33 
cells/mm3).  

n=27 
Pearson’s Coefficient = -0.42  
p = 0.03  

n=16 
Pearson’s Coefficient = -0.55  
p = 0.028  

Study population 

n=49 
Spearman’s Coefficient = 0.26 
p = 0.047  
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Prevalence and Risk Factors of Sleep Disturbances  
in a Large HIV-infected Adult Population 
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• Associated factors with sleep disturbances in multivariate analysis 

METHODS 

RESULTS 

CONCLUSION 

ACKNOWLEDGMENTS 

• To evaluate the prevalence of sleep disturbances in adult HIV-infected patients. 
• To determine factors associated with sleep disturbances related or not to HIV infection 

or ARV treatments. 

• In this large adults HIV-infected population with 1354 enrolled patients, prevalence of sleep disturbances is high and roughly similar to the French population (Beck F. 
et al., BEH Nov. 2012).  

• Associated factors are mostly related to social and psychological status (female, living single, jobless, tobacco-smoking and depression) rather than HIV infection (HIV 
knowledge ≥ 10 years).  

• Depression is frequent (19.7%), probably underdiagnosed. A better evaluation, management and treatment of the depressive symptoms could improve sleep quality. 
 

Clotilde ALLAVENA – Service Maladies Infectieuses – Hôtel Dieu - CHU de Nantes – Place Alexis Ricordeau – 44035 Nantes Cedex 1 – clotilde.allavena@chu-nantes.fr 

Socio-demographic characteristics N=1354 
Age (years), median(IQR) 47 (40-54) 
Male 73.5% 
BMI, median(IQR) 23.5 (21-26.2) 
Country of birth 
   France / Africa / Other 82.9%/14.7%/2.4% 
Living with a partner 52% 
Active employment 56.7% 
HIV transmission risk category 
   Homosexual / Heterosexual / Others 48.4%/ 38.0%/ 13.5% 
Education 
   Primary or no diploma 9.7% 
   School-leaving diploma/NVQ 41.8% 
   Baccalaureat 16.8% 
   High school 31.7% 

Parameter OR CI 95% P 
Male 0.69 [0.50;0.95] 0.024 
Living single vs. living with a partner 1.54 [1.18;2.01] 0.002 
Active employment 0.72 [0.55;0.95] 0.020 
Years since HIV diagnosis (≥10 vs. <10) 1.50 [1.15;1.97] 0.003 
Tobacco-smoking 1.34 [1.03;1.76] 0.032 
Antiretrovirals contained in the regimen   

- nevirapine 0.70 [0.52;0.95] 0.023 
- efavirenz 0.46 [0.30;0.68] 0.0002 

BDI-II (Beck Depression Inventory) score ≥19 4.63 [3.16;6.78] <0.0001 

Life habits (during last month) 

• Characteristics of the 1354 enrolled patients (44.8% of patients followed in « Pays de Loire »). 

Physical

Psychological

Level of independence

Social Relations

Environment

Spiritual/Religion

PSQI ≤ 5  
(good quality of sleep) 

PSQI > 5
(sleep disturbances)

• Scores of the 6 domains of quality of life (WHO QOL HIV BREF) 
according to sleep quality (PSQI). 

Moderate to serious depressive symptoms 
(BDI-II score ≥19) 19.7% 

Cross-sectional and multicentric study performed from November 2012 to May 2013 in 6 
centers of the region « Pays de Loire », France. 
-Medical questionnaire completed by clinicians 
-Self-administered questionnaire fullfilled by patients (3 parts) : 

- Sleep attitudes : Pittsburgh Sleep Quality Index (PSQI) is a standardized measure of 
sleep quality during the last 4 weeks. Sleep disturbances are defined as PSQI global 
score > 5. 

- Depression : Beck Depression Inventory (BDI-II) questionnaire measuring the 
severity of depression. Moderate to severe depressive symptoms are defined as BDI-
II global score >19. 

- Quality of life : WHO QOL HIV BREF questionnaire. A score is calculated for all 6 
domains : physical, psychological, level of independence, social relations, 
environment and spirituality/religion domains. For each domain, higher is the score 
better is the quality of life. 

Inclusion criteria 
- HIV-1 infected adults 
- Followed in 6 French centers of the region « Pays de Loire », France (CHU Nantes, CHU 
Angers, CHD La Roche sur Yon, CH Le Mans, CH Saint Nazaire, CH Laval) 
- Oral informed consent  
 
Non-inclusion criteria 
- Patient not willing or refusing to complete the self-administered questionnaire 
- Patient <18 year old 

BACKGROUND 
• Estimation of prevalence of sleep disorders during the last 8 days among the French adult 

population is 47 % (Beck F. et al, BEH 2012) 
• Sleep disturbances are known to be more frequent in chronic diseases 
• Before the HAART area the seriousness of the disease and the frequent infections related to 

immunodepression could explain the high prevalence in the HIV+ population. 
• There is a lack of large studies on prevalence and risk factors of sleep disturbance, particularly 

in the context of current improved immuno-clinical status and use of the newest powerful and 
well tolerated antiretrovirals (ARV). 

HIV characteristics 
Time since HIV diagnosis (years), median(IQR) 12.4 (6.2-19.8) 
Nadir CD4 (cells/mm3), median(IQR) 207 (95-309) 
CD4 count (cells/mm3), median(IQR) 604 (434-784) 
CDC stage C 20.6% 
HCV and/or HBV co-infection 13.4% 
Dyslipidemia 20.0% 
High BP 15.1% 
Lipodystrophy 11.8% 
Diabetes 3.0% 
Current ARV therapy 94.2% 
   Duration of ARV therapy (years), median(IQR) 9.5 (4.2-15.8) 
   HIV RNA < 50 copies/mL 86.7% 

* p<0.05 

INCLUSION / NON-INCLUSION 

Sleep disturbances (PSQI score > 5) 47% 
   Male 43.9% 

*    Female 56.4% 

Sleeping duration. median(IQR) 7 hours (6-8) 

P044 

513 (37.9%) 

524 (38.7%) 

117 (8.7%) 

328 (24.3%) 

885 (65.6%) 

157 (11.7%) 

104 (7.7%) 

115 (8.5%) 

0% 20% 40% 60% 80% 100%

Activité sportive

Fumeur (tabac)

Consommation d'alcool (>20g/jr)

Consommation régulière de thé

Consommation régulière de café

Consommation de cannabis
(occasionnelle ou régulière)

Prise d’anxiolytiques 

Prise de somnifèresSleeping pills use 

Anxiolytics use 

Marijuana use (occasional or regular) 

Current coffee consumption 

Current tea consumption 

Alcohol consumption (>20g a day) 

Tobacco smoking 

Sport 

(Nadir CD4, age, BMI, education, HIV transmission, CDC stage C, coinfection, other comorbidities, RAL, 
DRV, 3TC, TDF, FTC, ABC, ATV, other ARV treatment and center were not associated factors in the 
univariate analysis) 



  
       Background: 

 
• HIV infection is accompanied by a variety of neurological 

disorders. Depression of cell-mediated immunity is followed 
by the development of central nervous system opportunistic 
infections/tumors, and frequently by the occurrence of the 
AIDS dementia complex (ADC). 

• However, the pathophysiology of the emergence of neuro-
AIDS is still unknown. Despite the development of cognitive 
impairments, the early diagnosis, objectification and 
quantification of the existence and extent of this impairment 
during infection are difficult to recognize in each individual 
case.  

• To support the early diagnosis of ADC, there is a need for 
additional, non-invasive diagnostical methods. In this study, it 
is of interest to answer the clinically relevant question of 
wether magnetic resonance spectroscopy can detect 
changes in the cerebral metabolism of asymptomatic HIV-
positive patients and is possibly suitable for the early 
diagnosis and prevention of HIV encephalopathy. 
 
 

 Methods:  
  

• A group of 13 asymptomatic, HIV-positive patients with 
combined antiretroviral therapy (cART) and 13 healthy 
controls were examined with 2D 1H MRS and 3D 31P MRS 
at 3T. 

• The patients were treated with cART for at least 12 months.  
• Changes in the absolute concentrations of phosphorylated 

metabolites (ATP), N-acetylaspartate, creatine, myo-Isonitol, 
glutamate/glutamine and choline-containing compounds were 
compared with that of control  

• Spectroscopic data were processed with LCModel and jMRUI 
software.  
 

   
 
      
 
 
 
 
 
 
 
 
 
 
 
 
        
     Example of 1H-MRS Spectrum (TE = 30 ms) with frequencies of           
 NAA, Cho, Cr, mI, Glx und Gln.  
 
 
  Results: 
 
• Asymptomatic HIV-positive patients had significantly lower N-

acetyl-aspartate in the white matter in a frontal and parietal 
target region.  

• The other evaluated metabolites in the 1H MRS showed no 
significant difference between the HIV-positive patients and 
the healthy controls.  

• The 31P-MRS detected significant elevated values regarding 
the choline-containing compounds PEth, GPE and PCho. 
 

 
     
 
 

 
 
 
 
 
 
     
 
 
 
      Frontal and parietal target region within a HIV-patient 
 
      Conclusions: 

 
• This spectroscopic study revealed a significantly lower N-

acetyl-aspartate in the white matter in a frontal and parietal 
cerebral target region in asymptomatic, HIV-positive patients 
as an early sign of neuronal disintegration.  

• The 31P-MRS detected significant elevated values regarding 
the choline-containing compounds PEth, GPE and PCho as 
an early sign of gliosis.  

• On the other hand the elevated values for PCho and PEth 
can be interpreted as an early sign of a hypoxic cellular 
environment in the central nervous system, possibly because 
of a stronger activation of cholinkinase and phospholipase C. 

• Furthermore we could show, that with the use of 1H - MRS 
and 31P - MRS cerebral metabolites can be reliably detected 
and measured in HIV-positive patients.  

• The 1H - MRS and 31P - MRS is therefore suited as a 
diagnostic tool for early cerebral metabolic changes in HIV-
positive patients. More studies with a larger patient-cohort are 
needed to strengthen the high potential of both the 1H-MRS 
and 31P-MRS as a diagnostic tool for neurocognitive 
disorders in the everyday clinical practice. 
 
 

Proton 1H- and Phosphorus 31P - MR spectroscopy   
(MRS) in asymptomatic HIV-positive patients 

Poster-#: 

P-045 
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therapy in HIV 
Infection 
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l 

Metabolite-Concentrationes (mmol/l) 1H-MRS in  gray matter(GM) and white matter (WM)  in  frontal/parietal target region 

            Patient   Control 

                                                 GM                           WM                              GM                  WM 

                                         Mean       (SD)          Mean              (SD)           Mean     (SD)                 Mean     (SD) 

Frontal            tNAA   0,000048   0,000006    0,000032    0,000005      0,000046    0,000007    0,000038  0,000005     

Targetregion    tCr       0,000038    0,000005    0,000020    0,000005      0,000039    0,000008   0,000023   0,00000 

                        tCho    0,000013    0,000002   0,000009    0,000002       0,000013   0,000002    0,000010   0,000001 

                        tmI       0,000038    0,000006    0,000020    0,000005     0,000039   0,000007    0,000024   0,000003 

                       tGlx      0,000069   0,000013    0,000022     0,000009      0,000067   0,000018    0,000022   0,000005 

Parietal           tNAA  0,000047  0,000005    0,000036     0,000004       0,000047   0,000007     0,000039  0,000006 

Targetregion   tCr     0,000036   0,000003    0,000021     0,000003       0,000037   0,000006     0,000023  0,000003 

                        tCho   0,000007   0,000001    0,000009     0,000002       0,00008     0,000001     0,000009  0,000001 

                        tmI     0,000027   0,000006   0,000023      0,000003       0,000029   0,000006     0,000025  0,000004 

                          tGlx   0,000068   0,000012   0,000020      0,000005        0,000067   0,000014     0,000022  0,000007 

Metabolite-Conzentrations  (mmol/l)  of  the 31P –MRS 

                  Patient                         Control  
           

Metabolite (mmol/l)        Mean                (SD)                         Mean                 (SD)         

GPC                                            0.378574           0.059834                0.325048            0.049747 

Pcho     0.120782           0.031577                0.08315              0.023594 

PEth    0.332117            0.044206                 0.265354           0.054205 

GPE    0.252625            0.049405                 0.197713           0.042063 

Pi    0.437968            0.089279                   0.362993          0.072310 

PCr                                             1.133374            0.205819                 0.995652          0.181323 

ATP    0.474812             0.081998                  0.446620         0.085488 

tPCho in HIV-positive Patients (1) and Controls (2) tGPE in HIV-positive Patients (1) and Controls (2) 

tNAA in HIV-positive Patients (1) and Controls (2) tPEth in HIV-positive Patients (1) and Controls (2) 



IMPAIRED NEUROCOGNITIVE FUNCIONING SUBSET 

Cerebral volumes, neuronal integrity and brain inflammation measured by MRI in 
patients receiving PI monotherapy or triple therapy. 
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•  Penetration of Protease inhibitors (PI) in the Central 
Nervous system (CNS) is limited.  

•  Therefore, there are concerns about the capacity of 
PI monotherapy (MT) to control HIV in CNS and 
preserve brain integrity. 

 

 

CONCLUSIONS 
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BACKGROUND 

STUDY DESIGN 

•  Exploratory cross-sectional study designed to compare in 
HIV-suppressed patients (>2 years) with and without 
neurocognitive impairment (NI) the volume of the brain 
structures and the levels of neuronal integrity and brain 
inflammation between patients treated with LPV/r or DRV/r 
alone (monotherapy) or plus two NRTIs (triple therapy). 

•  Patients were randomly selected from those who completed 
all the procedures of a parent study, agreed to participate in 
the study and met the following selection criteria: Absence 
of claustrophobia, metal l ic corporal devices or 
neurocognitive cofounders.  

•  Patients were assessed using 3-Tesla Magnetic Resonance 
Imaging (MRI) of the brain and neurocognitively tested by a 
blinded psychologist using the same battery of tests (14 
tests, 7 domains). 

•  Adjusted (by age and gender) volumes of global white 
matter, grey matter and cerebrospinal (CSF), brain lobes 
and basal ganglia volumes were obtained and compared 
between monotherapy and triple therapy in patients with 
and in patients without NI. 

•  Adjusted (by age and gender) levels of N-Acetyl-Aspartate 
(NAA) and levels of Choline (CHO) and Mioinositol (MI), 
used to assess neuronal integrity and brain inflammation, 
were obtained and compared between monotherapy and 
triple therapy in patients with and in patients without NI, in 
four brain regions (white and grey matter of the frontal lobe, 
grey matter of the parietal lobe and the basal ganglia). 

METHODS 

BASELINE CHARACTERISTICS 

COMPARISON OF LEVELS OF NAA, CHO AND MI IN THE BRAIN 

COMPARISON OF BRAIN VOLUMES 

Monotherapy 
group 
N = 10 

Triple Therapy 
group 
N = 8 

p 

Gender: Male. N (%)  5 (50) 5 (62.5) 0.60 
Age. Mean (SD)  49.5 (8.6) 40.1 (8.0) 0.03 
CD4 Nadir. Median (IQR) 210 (71-323) 73.5 (14-221) 0.17 
Hepatitis C antibody +. N (%) 3 (30) 2 (25) 0.53 
Time of HIV-suppression. Median (IQR)  9.1 (6.3-11.2) 3.4 (3-5.6) 0.01 
Time on antiretroviral therapy. Mean (SD) 13.2 (12-15) 5.9 (3.8-13.9) 0.01 

BRAIN MRI METHODOLOGY 

•  In patients with impaired neurocognitive functioning, MRS biomarkers were mostly similar between MT and TT with exception of levels of CHO in 
basal ganglia (MT: 0.44±0.05 vs. TT: 0.37±0.03 MMOL/L; p<0.01) and levels of NAA in parietal lobe (MT: 1.49±0.12 vs. 1.70±0.13 MMOL/L; p<0.01). 

•    

•  In patients with normal neurocognitive functioning, MRS biomarkers were mostly similar between MT and TT with exception of MI levels in frontal 
lobe (MT: 1.20±0.36 vs. 0.81±0.25 MMOL/L; p=0.01). 

NORMAL NEUROCOGNITIVE FUNCIONING SUBSET 
Monotherapy 

group 
N = 9 

Triple Therapy 
group 
N = 12 

p 

Gender: Male. N (%)  7 (77.8) 8 (66.7) 0.57 
Age. Mean (SD)  48.6 (9.2) 46.6 (3.4) 0.49 
CD4 Nadir. Median (IQR) 204 (187-309) 178 (59-284) 0.08 
Hepatitis C antibody +. N (%) 4 (44.4) 4 (33.3) 0.67 
Time of HIV-suppression. Median (IQR)  5.5 (4.4-11) 7.1 (4.6-11.4) 0.73 
Time on antiretroviral therapy. Mean (SD) 12.7 (7.2-16.7) 10.3 (6.3-16.5) 0.73 

IMPAIRED NEUROCOGNITIVE FUNCIONING SUBSET 
Levels of N-Acetyl-Aspartate 

Levels of Choline 

Levels of Mioinositol 

NORMAL NEUROCOGNITIVE FUNCIONING SUBSET 
Levels of N-Acetyl-Aspartate 

Levels of Choline 

Levels of Mioinositol 

•  We did not find significant differences in 
cerebral volumes or MRS biomarkers in most 
areas of the brain. However, we found higher 
levels of inflammation and neuronal damage 
in some areas of the brain of patients who 
received MT.  

•  This observation has to be taken into caution 
while we could not adjust our results by 
potential confounders.  

•  Further investigation is needed to confirm 
these preliminary results. 

•  Brain volumes were similar in patients with and without neurocognitive impairment despite monotherapy or triple therapy 
was used. 

 

RIGHT CINGULATE NUCLEOUS 

We only find differences in the volume of the right cingulate 
nucleolus in the subset of patients diagnosed of neurocognitive 

impairment (MT: 8854±1851 vs. TT: 10482±1107 mm3; p<0.04). 

Structural image 
•  3D-T1 anatomic images and diffusion weighted images were acquired 

in a MRI 3.0 T Signa HDx scanner (GE Healthcare, Waukesha, WI). 
Acquisition parameters for 3D-T1 structural images were TE=4.56ms, 
TR=10.024ms, TI=600ms, flip-angle=12º, slice thickness=1mm. Voxel 
size=0.83x0.83x1mm, FoV=240mm, 166 slides. High resolution 3D-T1 
images were processed using the Statistical Parametric Mapping 
software (Wellcome Department of Cognitive Neurology, University 
College of London, UK). Each image was normalized using difeomorfic 
transformation and then softened using a 4x4x4 mm Gaussian kernel 
filter.  Volumes were adjusted by age and gender.  

Magnetic Resonance Spectroscopy (MRS) 
•    

•  Three single-voxel spectra were acquired using a PRESS sequence 
and a 8-channel antenna with a TR=1500 ms and a short TE=35 ms. 
Four voxels of 20x20x20mm each were selected in the grey matter of 
the frontal and parietal lobes, in the basal ganglia and in the white 
matter of the frontal lobe. Absolute levels of N-Acetyl-Aspartate (NAA), 
Choline (CHO) and Mioinositol (MI) were quantified in these voxel 
using the LCMODEL software. These crude results were adjusted 
using partial volume corrections for grey and white matter quantified in 
the 3DT1 images.  



     Background 

Atazanavir  (ATV) - inhibits uridine diphosphate-glucuronyl transferase (UGT1A1) causing increased levels of indirect bilirubin, with possibility of development of jaundice and even drug withdrawal. There is a number of single nucleotide polymorphisms associated with HBR, one of which is UGT1A1*28 (rs8175347). The presence 

of 6 ТА-repeats in the promoter region of the UGT1A1 gene corresponds to normal activity of its encoded enzyme. The 7 TA-repeat allele found in patients heterozygous or homozygous for this allele (the (ТА)6/(ТА)7 and (ТА)7/(ТА)7 genotypes, respectively) is associated with decreased UGT1А1 enzyme activity which may mani-

fest in Gilbert’s syndrome and/or altered individual pharmacological response to drugs metabolized by this enzyme. The incidence of the UGT1A1*28 allele is relatively low in Asian populations including Koreans (13%), Chinese  (16%) and Japanese (11%) as compared to Europeans (36% -39%) and African Americans (43%). 

Lubomirov R. et al. have analyzed the relationship between the frequency of interruption of ART (that included ATV) and the presence or absence of the UGT1A1*28 polymorphism. Of 121 patients analyzed, 30 patients discontinued therapy during the first year of treatment (25%). Of those, 62.5% of patients were homozygous 

for the tested allele, 23.8% were heterozygous and 14.6% lacked the above gene. 

Patients and Methods   

 We analyzed changes in hepatobiliary function of 47 treatment-naïve HIV-infected adult patients who started ATV-based combination ART between 2004 and 2013. This was a 48-week non-randomized, non-comparative, open-label, single-center, real-world clinical practice study. Study subjects were genotyped at the 

UGT1A1 genotype with respect to the TA repeat polymorphism using a pyrosequencing protocol. The analysis included amplification of the UGT1A1 gene fragment, sample preparation and sequencing of the rs8175347 polymorphic site. All patients were followed-up in the AIDS Center (males 72.3%, median age 33 years, me-

dian CD4+-count — 282 cells/μl (19.5%). A HBV/HCV co-infection was diagnosed in 36.2% of patients. Ten patients had chronic diseases which could potentially affect bilirubin metabolism (i.e., chronic cholecystitis, biliary dyskinesia, torsion or polyps of the gallbladder).  All patients received ART with boosted or unboosted 

ATV and two NRTIs. In 18 patients (38.3%) ART regimen included ATV/r. 

 The occurrence of adverse events associated with the hepatobiliary system was assessed based on the dynamics of total, direct, indirect bilirubin, ALT, AST and GGT at baseline and after 12, 24 and 48 weeks of therapy (at visits 0, 1, 2 and 3). Besides, we used a subjective scoring of the severity of jaundice on a 5-point 

scale: 1 – subicterus of the sclera, 2 – subicterus of the sclera and skin, 3 - icterus of the sclera and subicterus of the skin,  4 - icterus of the sclera and skin, 5 – marked icterus of the sclera and skin. Statistical analysis was performed using the Microsoft Office Excel software for Windows XP 2010 Professional. We determined 

the mean value, standard deviation and median value. To assess the statistical significance of differences we used the Biostat software, Student’s t-test with a confidence level of 95% (p<0.05). For small samples, we used non-parametric methods, such as the Mann-Whitney-Wilcoxon test. We used the 95% confidence interval 

(CI) of the odds ratio (OR). 

 

Results and discussion  

 

Conclusions 

The incidence of HBR grade 3-4 in patients receiving ATV was 29.8% for total bilirubin, 36.2% for indirect bilirubin and 10.6% for jaundice. Ritonavir-boosted ATV therapy only insignificantly contributed to the overall incidence of HBR and had no impact on its severity. The UGT1A1*28 allele was detected in 57.4% of pa-

tients, of whom 14.9% were homozygous for the UGT1A1*28 allele. Patients lacking the UGT1A1*28 allele and having not more than one risk factor, as well as patients heterozygous for the UGT1A1*28 allele and without additional risk factors, are at minimal risk for development of severe hyperbilirubinemia during the ATV 

based therapy. Patients who are homozygous for the UGT1A1*28 allele are at highest risk for developing HBR. 
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Of 47 patients tested, 20 (42.6%) had the (ТА)6/(ТА)6 genotype (group 1), 20 (42.6%) had the (ТА)6/(ТА)7 genotype (group 2) and 7 (14.9%) had the (ТА)

7/(ТА)7 genotype (group 3). Overall prevalence of UGT1A1*28 was 57.4%, and homozygous allele frequency was 14.9%. The male to female ratio in all groups 

was approximately the same; men comprised 65-80% of all patients. Patients with chronic hepatitis co-infection comprised 35% of group 1 and 2 and 57.1% of 

group 3. Concurrent disorders that could affect bilirubin metabolism were found in 7 (35%) patients of group 1, 3 patients (15%) of group 2 and in none of 

group 3. Therefore, the fraction of patients with viral hepatitis and above chronic illnesses in each of three groups was approximately the same, 55%, 45% and 

57.1% respectively. A baseline level of bilirubin (total, direct and indirect) was not significantly different between the groups.  

After start of ART, the total bilirubin level has changed in patients of all groups, and these changes were the most significant in patients with the (ТА)7/

(ТА)7 genotype. Median total bilirubin level in group 1 patients did not change significantly in the course of treatment and elevated (27.3 µmol/L) above the 

normal range only during the first 6 month of treatment. In patients with the (ТА)6/(ТА)7 genotype, the total bilirubin level gradually increased from 27.6 

µmol/L on week 12 of therapy to 31-32.8 µmol/L on weeks 24 and 48. In the group of patients with the (ТА)7/(ТА)7 genotype, the total bilirubin level elevated 

significantly above the normal range (78.5 µmol/L) as early as week 12 of therapy, which differed significantly from the corresponding values in groups 1 and 2 

(p<0.001). It should be noted that patients of group 1 had both the lowest incidence of HBR (30-50% versus 85.7% in group 3, p<0.005) and its severity. For 

example, patients with the (ТА)6/(ТА)6  genotype more often had HBR grade 1-2 (77-86% of all patients of this group with HBR) whereas the vast majority of 

patients with  the (ТА)7/(ТА)7 genotype had elevation of total bilirubin grade 3 (Figure 1). Patients of group 2 had intermediate HBR values. 

Figure 1. Percentage of patients with elevated total bilirubin 
throughout the course of atazanavir therapy as a function of the 

genotype. 

Total bilirubin elevation > 70 µmol/L is an important laboratory parameter as this is a 

threshold value which usually correlates with marked icterus of the skin, mucosa and 

sclera. If total bilirubin level increases further, this forms one of the grounds for drug 

withdrawal due to its significant toxicity. In study group 1, only one patient (5%) devel-

oped total bilirubin elevation greater than 70 µmol/L after 24 weeks of therapy, which 

has gone down by week 48 without drug discontinuation. In group 2, the fraction of such 

patients comprised 15% at weeks 12 and 24 and 5% at week 48, and in group 3 – 85.7%, 

42.9% and 71.4% at weeks 12, 24 and 48, respectively.  

The median value of direct bilirubin was insignificantly greater than the upper limit 

of normal only in patients with the (ТА)7/(ТА)7 genotype, being 10.6-12.7 µmol/L at each 

visit throughout the treatment course. At visit 1, grade 1-2 HBR (direct bilirubin) was ob-

served in 15%, 35% and 71.4% of patients of group 1, 2 and 3, respectively. By week 48, 

its level somewhat  - flattened out and was 30%, 40% and 57.1% in groups 1, 2 and 3, re-

spectively. Apparently, this elevation of direct bilirubin was associated with HBV/HCV or 

concurrent biliary tract pathology. None of patients demonstrated grade 3-4 elevation of 

direct bilirubin. 

The serum indirect bilirubin concentration is the most fluctuating laboratory parameter in patients receiving ATV, and is the cause of icterus of the sclera 

and skin. The overall increased incidence of HBR grade 3-4 was 36.2% (17 patients). In patients with the (ТА)6/(ТА)6 genotype, the median values of indirect 

bilirubin only insignificantly exceeded the upper limit of normal at week 24 of therapy (18.3 µmol/L). In group 2, the median value of indirect bilirubin was 

18.8-23.3 µmol/L throughout the treatment period (grade 2), and in group 3 it was 63.1-64.1 µmol/L (grade 4). In group 1, we observed increased concentra-

tion of indirect bilirubin of all grades at visits 1, 2 and 3 in 50%, 70% and 40% of patients, respectively, in group 2 - in 70%, 55% and 95% of patients, respec-

tively, and in group 3 – in 85.7% of patients at all visits. Hyperbilirubinemia of grade 3-4 was observed in 10-20% of patients with the (ТА)6/(ТА)6 genotype, in 

25-40% of patients with the (ТА)6/(ТА)7 genotype and in 72-86% of patients with the (ТА)7/(ТА)7 genotype who received treatment (Figure 2).  

We observed increased concentration of indirect bilirubin at baseline in 42.9% of patients with the (ТА)7/(ТА)7 genotype that attests to the effect of 

baseline genotype on bilirubin metabolism, and concentration of the UGT1A1 enzyme in particular. The odds ratio calculation has shown that the risk for de-

velopment of hyperbilirubinemia greater than 40 µmol/L in heterozygous for the UGT1A1*28 allele patients who are increases 3-fold, as compared to pa-

tients without this allele (for the (ТА)6/(ТА)7 genotype OR3.07; 95%CI:1.54-4.6), and in homozygous for the UGT1A1*28 allele patients the risk is nearly 34 

times higher (OR 33.9; 95%CI:31.45-36.35).  

We divided our patients in 2 groups: receiving or not receiving the RTV-boosted ART regimen (ATV/r – group 4 and ATV -  group 5). Group 4 included 18 

patients, of whom 50% had the (ТА)6/(ТА)6 genotype, 38.9% - (ТА)6/(ТА)7 genotype and 11.1% - (ТА)7/(ТА)7 genotype. Group 5 included 29 patients (37.9% 

with the (ТА)6/(ТА)6 genotype, 44.8% with (ТА)6/(ТА)7 genotype and 17.2% with (ТА)7/(ТА)7) genotype). 

 The median ALT and AST levels remained within normal throughout the study in all three patient groups, comprising between 15 and 27 IU/L and be-

tween 18 and 23.7 IU/L, respectively. Only in 9 patients (19.1%) who had been diagnosed with chronic viral hepatitis before the beginning of treatment the 

ALT level was elevated. In the course of therapy, the transaminase level not only failed to increase but even gone down by week 48 (a total of 12.8% patients 

retained the elevated ALT level).  There was no relationship between the elevated transaminase level and patient ,s genotype. No significant differences in 

GGT levels were found between the three patient groups.  

 In the course of treatment, the median concentration of total bilirubin increased in both groups, and to a higher extent among patients receiving RTV, 

with the highest increase at month 6 of therapy (36.6 and 29.6 µmol/L in groups 4 and 5, respectively, p<0.005). By week 24 of ART, the fraction of patients 

with HBR had increased to 83.3% and 55.2% among RTV-treated and non-RTV-treated patients, respectively. By week 48 of ART, the differences between the 

groups had become less pronounced, yet remained significant (72.2% and 62.1%). The concentration of indirect bilirubin followed a similar trend. At week 24 

of therapy, 83.3% and 69% of patients receiving or not receiving RTV in the ART regimen had elevation of indirect bilirubin of any grade. During further follow

-up visits, the differences between the groups were not significant. The extent of increase of indirect bilirubin concentration was also unrelated to the pres-

ence of RTV in the ART regimen. Therefore, the ritonavir-boosted ATV-based ART regimen only insignificantly contributed to the incidence of HBR, and had 

no impact on the severity of HBR in our study. 

In order to assess the effect of risk factors (hepatobiliary disorders) on the increased incidence of hyperbilirubinemia in patients with different genotypes, 

we divided patients into 3 groups. Group 1а included patients with the (ТА)6/(ТА)6 and (ТА)6/(ТА)7 genotypes with no risk factors and patients with the (ТА)

6/(ТА)6 genotype having only one risk factor (29 patients). Group 2а was comprised of 11 patients with the (ТА)6/(ТА)6 genotype and two risk factors and pa-

tients with the (ТА)6/(ТА)7 genotype and one risk factor. Group 3а was comprised of patients with the (ТА)7/(ТА)7 genotype (7 patients including 4 patients 

with one risk factor each). Patients with the (ТА)6/(ТА)7 genotype and two risk factors were excluded from our study. 

 After 12 weeks of ATV therapy, median total bilirubin values differed significantly between the groups (i.e., 20.3 µmol/L, 47.5 µmol/L and 78.5 µmol/L in 

groups 1а, 2а and 3а, respectively, p<0.001). These differences were somewhat leveled out by week 24 (i.e., 27.7 µmol/L, 53.3 µmol/L and 58.9 µmol/L) and 

by the end of the study the values returned to those of week 12 (i.e., 24.1 µmol/L, 44.2 µmol/L and 78.3 µmol/L). Total bilirubin never exceeded 70 µmol/L in 

group 1а, while this value was reached in group 2а on weeks 12, 24 and 48 in 27.3%, 36.4% and 9.1% of patients, respectively (Table 1). The highest total bili-

rubin values were found in patients with the (ТА)7/(ТА)7 genotype (group 3а), i.e., 85.7%, 42.9% and 71.4% on weeks 12, 24 and 48, respectively. All patients 

with the (ТА)7/(ТА)7 genotype demonstrated HBR grade 4 during each visit. 

 

Table 1. Incidence of HBR in HIV-infected patients during the first 12 months of atazanavir therapy as a function of the genotype and presence of risk factors. 

At visit 1, the median values of indirect bilirubin in groups 1а, 2а and 3а were 13.4 µmol/L, 33.7 µmol/L and 64.1 µmol/L, respectively (p<0.001), and 

this trend remained unchanged until the end of study. An increase of indirect bilirubin > 40 µmol/L was found in 3-7% of group 1a patients, 27-63% of 

group 2а patients and 71-100% of group 3а patients. The OR calculation has shown that the risk for developing hyperbilirubinemia greater than 40 µmol/L 

in group 2a patients increases 15.5-fold as compared to group 1a patients (95% CI: 13.82-17.27), and in group 3а patients it increases 52.6-fold (95% CI: 

50.2-55.06). 

 After completion of the study, ATV therapy was continued for the majority of patients of groups 1а and 2а and half of patients from group 3а (86.2%, 

72.7% and 57.1%, respectively). 

 The multifactorial analysis has shown that the minimal risk for developing marked HBR in patients receiving ATV, leading to drug withdrawal or re-

placement, occurs in patients with the (ТА)6/(ТА)6 and (ТА)6/(ТА)7 genotypes lacking additional risk factors and in patients with the (ТА)6/(ТА)6 genotype 

coupled with one risk factor, whereas patients with the (ТА)7/(ТА)7 genotype are at highest risk for developing marked HBR.  Therefore, 61.7%, 23.4% and 

14.9% of patients were at minimal, moderate or high risk for developing marked HBR. 

A subjective scoring of severity of jaundice on a 5-point scale revealed 

that there were no patients with jaundice in group 1. The majority of 

group 2 patients  had no jaundice, or it was assigned an intensity of 1-2 

scores. More than a half of patients in group 3 had jaundice severity of 4 

or 5 scores (Figure 2). 

Genotype/risk factors (ТА)6/(ТА)6  genotype (ТА)6/(ТА)7  genotype (ТА)7/(ТА)7  genotype 
12 wks 24 wks 48 wks 12 wks 24 wks 48 wks 12 wks 24 wks 48 wks 

Total bilirubin  >70 µmol/L (%) 
No risk factors 0 0 0 0 0 0 85,7 42,9 71,4 
1 risk factor 0 0 0 27.3 36.4 9.1 100 75 100 
≥2 risk factors 27.3 36.4 9.1 85.7 42.9 71.4 100 100 100 
Indirect bilirubin >40 µmol/L (%) 
No risk factors 6.9 6.9 3.4 6.9 6.9 3.4 85.7 71.4 71.4 
1 risk factor 6.9 6.9 3.4 45.5 63.6 27.3 100 100 100 
≥2 risk factors 45.5 63.6 27.3 85.7 71.4 71.4 100 100 100 

Figure 2. Jaundice severity (score) in HIV-infected patients during the first 12 
months of atazanavir therapy as a function of the genotype. 
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Introduction 

1. Rilpivirine, the latest licenced non-nucleoside reverse transcriptase inhibitor 

(nNRTI), has demonstrated non-inferior efficacy to and better tolerability 

than efavirenz, and has been approved in many countries for treatment of 

antiretroviral-naïve and virologically suppressed patients with an HIV-1 RNA 

plasma viral load (PVL) of ≦100,000 copies/mL. 

2. The purpose of this prospective observational study aimed to assess the 

short-term safety and tolerance of rilpivirine-containing regimens among HIV-

infected patients who initiated or switched to rilpivirine plus two NRTIs at 

two hospitals designated for HIV care in Taiwan. 
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Patients and Methods 

1. Study period: 1 January, 2014 to 31 September 30, 2014. 

2. Study subjects: included at 2 hospitals in northern Taiwan that are designated 

for HIV care by the Centers for Disease Control, Taiwan, where HIV care, 

including cART and monitoring of CD4 count and plasma HIV RNA load, is 

provided free-of-charge. 

3. Data collection using a standardized case record form. 

Data collection 

1. HIV-1 RNA loads by Roche real-time PCR (limit of detection, 20 copies/mL) 

and CD4 cell counts determined by flow cytometry at baseline and weeks 4, 

12, 24. 

2. Hematology and chemistry at baseline and weeks 4, 12, 24; fasting lipids and 

liver funtion at baseline and weeks 12 and 24.  

3.  The serologies for hepatitis B and C virus (HBV and HCV, respectively) at 

baseline. 

4. The primary endpoint of the study was the proportion of subjects who had to 

stop rilpivirine-containing regimens. 

5. The secondary end points included the proportion of patients achieving HIV-1 

RNA <50 copies/ mL at weeks 24 and 48; changes from baseline in hepatic 

transaminases, aspartate aminotransferase (AST) and alanine 

aminotransferase (ALT), at weeks 24 and 48. 

Results 
1. During the 9-month study period, 369 HIV-infected patients : 43.9% (n=162) initiated their 

first antiretroviral therapy with rilpivirine-containing or switched to rilpivirine-containing 
regimen from other regimens 56.1% (n=207) (Table 1). Combivir was used in 98.8% (n=160) 
in naïve and 73.9% (n=153) in switch group. 
 

2. At the time of this 36-week analysis, the median treatment duration of rilpivirine-containing 
regimens was 19 weeks (range, 1.1-41 weeks) in the ARV-naive group and 22 weeks (range, 
1-41.1 weeks) in the switch group. (Table 2) 
 

3. The proportion of the patients with aminotransferases of 2-fold and 5-fold or higher than the 
upper limit of normal (ULN) shown in figures 1 and 2. 
 Table 1. Clinical characteristics of the patients initiating or switch to rilpivirine-containing 

regimens 

Table 2. Reasons for discontinuation of rilpivirine  

Abstract no. P048 

Characteristics 
ARV-naive group 

N=162 

Switch group 

N=207 

All patients 

N=369 

Male gender, n (%) 155 (95.7) 199 (96.1) 354 (95.9) 

Age, median (range) 30 (17-57) 37 (20-66) 33 (17-66) 

MSM (including bisexual), n (%) 115 (71.0) 153 (73.9) 268 (72.6) 

IDU, n (%) 39 (24.1) 41(20.1) 21.7 

HBsAg-positive 5/159 (3.1) 27/176 (13.0) 32 (9.1) 

Anti-HCV (+) 42/160 (25.9) 53/176 (27.7) 95 (27.0) 

Baseline CD4 before starting RPV, median (range)  359 (30-919) 450 (2-1581) 403 (2-1581) 

Baseline CD4<200 12/162 (7.4) 31/189 (15.0) 43 (11.8) 

Baseline PVL, log10 before starting RPV 4.4 (2.3-5.2) 1.3 (1.3-7) 3.5 (1.3-7) 

Baseline PVL<200 copies/ml 0/160 (0) 145/190 (76.3) 145 (40.0) 

Baseline GOT (N=134, 132) 25 (13-189) 27 (11-307) 26 (11-307) 

Baseline GPT (N=148, 168) 24 (8-222) 29 (7-480) 25 (7-480) 

Characteristics ARV-naive group, n=21 Switch group, n=35 All patients, n=56 

Combined with ZDV/3TC (Combivir), n (%) 21 (100) 18 (51.4) 39 (69.6) 

Time to switch, median (range), days 42 (8-170) 49 (2-189) 52 (2-189) 

GI upset, n (%) 5 (23.8) 3 (10.3) 8 (2.2) 

Allergy (skin rash), n (%) 2 (9.5) 3 (5.7) 5 (1.4) 

Resistance, n (%) 2 (9.5) 8 (22.9) 10 (2.7) 

Depression, n (%) 0 4 (13.8) 4 (1.1) 

Somnolence or insomnia, n (%) 1 (4.8) 4 (11.4) 5 (1.4) 

Anemia, n (%) 5 (23.8) 2 (5.7) 7 (1.9) 

Elevated aminotransferases n (%) 0 2 (5.7) 2 (0.5) 

Nail hyperpigmentation, n (%) 1 (4.8) 0 1 (0.27) 

Headache, n (%) 2 (9.5) 2 (6.9) 4 (1.1) 

Loss to follow up, n (%) 4 (19.0) 6 (20.6) 10 (2.7) 

Figure 1. The proportion of the patients with aminotransferases of 2-fold and 
5-fold  elevation 

Figure 2. The proportion of the patients with aminotransferases of 2- and 5-fold among HCV 
or HBV coinfected patients  
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Conclusions 
1. We conclude that rilpivirine-containing regimens were generally well 

tolerated and 15.2% of the patients had to stop rilpivirine-containing 
regimens due to various reasons. 
 

2. Despite a higher prevalence of chronic HBV or HCV infection, rilpivirine-
containing regimens did not cause statistically significant changes of 
aminotransferases from baseline. 
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1. Background
The introduction of combined antiretroviral treatment (cART) has reduced HIV associated morbidity 
and mortality and changed the patients’ perspective of life. As a result, Health Related Quality of Life 
(HRQOL) has become a crucial clinical issue. 
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3. Materials 
 and Methods
EQ-5D-3L self-reported questionnaire has been used in the evaluation of HRQOL. It assesses 
fi ve dimensions: “mobility”,”self care”, “usual activities”, “pain/discomfort” and “anxiety/
depression”. 

Each dimension has 3 levels: no problems, some problems, extreme problems. In addition, it 
includes a Visual Analogue Scale (VAS) where one’s own health “today” is rated from 0 “worst 
immaginable health” to 100 “best immaginable health”. 

The respondents provide information on marital status, education, employment/unemployment, 
other treatments used in addition to HAART (1,2,3,4,5 or more), and number of hospitalizations 
due to HIV/AIDS. 

2. Objective
- To assess HRQOL in a sample of Italian patients from I.A.N.U.A. study.
- To investigate correlation between CD4 cell counts, viral load and changes in HRQOL.

4. Results
827 patients completed the questionnaire: 283 females and 544 males. The mean age of the sample 
was 51 years (range 21-78). The mean VAS score was 69.9 fi gure 1. The median VAS score was 75 
(25th percentile 60; 75th percentile 90) fi gure 2.

Table 1 and fi gure 3 show the data from fi ve dimensions of EQ-5D questionnaire:

No problems (%) Some problems (%) Extreme problems (%)

Mobility 683 (82.6)  142 (17.2)  2 (0.2)

Self care 779 (94.2)  46 (5.5)  2 (0.2)

Usual activities 707 (85.5) 115 (14) 5 (0.5)

Pain/discomfort 524 (63.4)  258 (31.2) 45 (5.4)

Anxiety/depression 400 (48.3) 364 (44) 63 (7.7) Table 1 
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No correlation was found between HRQOL and CD4 cell counts (R 0.16), viral load (R -0.03) and 
employment/unemployment (R 0.19).

Fig.3

5. Conclusion
The analysis of self-reported questionnaires indicates that HRQOL in our sample group is not deeply 
affected by HIV/AIDS. The dimensions that are affected in the least are “mobility” and “self care” 
while the major problem is “anxiety/depression” with half of the sample reporting moderate or 
high level.
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