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No, signori 
della corte! 





Early Case Reports in 1998 
Author Age Sex Event PI CVRF CT  TG 
      (mg/dL)  (mg/dL) 

Henry1 26 M Angina  RTV + SQV Smoking 
   RCA thrombosis 

Henry1 37 M Angina  SQV Diabetes 480 1945 
   LAD occlusion 

Behrens1 60 M Anterior MI  SQV Smoking 285 – 

Behrens1 58 M Femoral occlusion  IDV – 285 273 

Gallet1 33 M Inferior MI  RTV then NFV Smoking 308 695 
    RCA occlusion 

Gallet1 32 M Anterior MI  IDV Smoking 176 114 
    LAD stenosis  

Gallet1  54 M Angina RTV + SQV – 636 1962 

Vittecoq1  36 M Anterior MI IDV Smoking – 361 

Vittecoq1  40 M Transient Ischemic  IDV Smoking 281 695 
    attacks 

Vittecoq1  47 M Anterior MI IDV Heredity 296 – 

Jütte2 50 M MI  IDV Smoking  263 640 

Jütte2  40 M MI  NFV Smoking 294 199 
    RCA&Cx occlusion    Heredity 

Jütte2  35 M MI  RTV Smoking  301 548 
    RCA occlusion   Heredity 

1Lancet  1998;351.  
2Jütte.  AIDS 1999;13:1796. 

LAD, Left Anterior Descending. Cx, Circumflex. RCA, Right Coronary Artery.  

MI, Myocardial Infarction 



Protease inhibitors: 

The smoking gun ? 



 Prospective multinational cohort study 

initiated in 1999 (Europe, USA, Australia) 

 11 cohorts; 188 clinics; 21 countries 

 23468 patients 

 36145 person years of follow up 

 

 

DAD Study 

Studi prospettici: 

Data Collection on Adverse events of Anti-HIV Drugs 



The DAD study group. Class of antiretroviral drugs and the risk of myocardial infarction.  

N Engl J Med 2007; 356: 1723-1735. 



The DAD study group. Class of antiretroviral drugs and the risk of myocardial 

infarction. N Engl J Med 2007; 356: 1723-1735. 



Colour-doppler ultrasonography of carotid vessels in 

patients treated with antiretroviral therapy: a comparative 

study 

AIDS 2004, 18:1023-1028 

 
Maggi P, Lillo A, Perilli F, Maserati R, Chirianni A  

on behalf of the PREVALEAT group.  



Results /2 
Comparison of ultrasonographic findings 

  

 

PI 

 

NNRTI 

 

2NRTI/Naïve 
 

 Acquired lesions 

 

 

55  (52.4 %) 

 

19  (15.2 %) 

 

9  (14.3 %) 

 
 IMT 

 

25 10 3 

 IMT+plaques  

 

24 6 4 

  

 

   

 
 

 

 

 
Normal findings 

 

50 (47.6%) 

 

106 (84.8 %) 54 (85.7 %) 

 

plaques 6 3  2 

Total plaques 30 (28.5 %) 9 (7.2%)  6 (9.5%)  

Median IMT value (mm) 

right carotids 

left carotids 

 Percentage of stenosis 

right carotids 

left carotids 

 

1.2  (1.01-2.47) 

1.3  (1.01-3.0) 

 

1.31  (1.01-2.33) 

1.36  (1.01-2.08) 

 

1.2 4 (1.02-1.4) 

1.4  (1.1-3.5) 

 
42.9%  (15-54) 

41.9%  (15-70) 

 

35%  (25-66) 

38%  (25-52) 

 

30%  (20-40) 

46.7  (one patient) 

 

105 

 

125 

 

63 

 



Lundgren JD, et al. CROI 2009. Abstract 44LB; DAD Study Group Lancet 2008 

 

# PYFU:         68,469           56,529            37,136             44,657                   61,855             58,946 
# MI:     298     197       150          221                        228                  221 

IDV NFV LPV/r  SQV NVP EFV 

PI† NNRTI 

 

 

 
 

 

1.2 

1.13 

1.0 

1.1 

0.9 

*Current or within last 6 months. †Approximate test for heterogeneity: P = 0.02 

Only >30,000 PY of follow up 

D:A:D: Recent and/or cumulative antiretroviral 
exposure and risk of MI 
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CASTLE:  

Change in fasting lipids over 48 weeks 

Molina J-M  et al. Lancet 2008; 372:646-55 



ACTG 5202: median change in fasting lipids 
(mg/dL) in overall population at 48 weeks 

       n = 326 290 326 300 303 270 310 281 322 288 324 299 325 289 324 300 

Daar et al. CROI 2010, pres. 59LB.  13 

Safety menu Lipids 



(d’Arminio Monforte A et al., AIDS 2013) 

(D:A:D Study) 



D:A:D: MI rate  
stratified by cumulative exposure to any ATV, ATV with ritonavir, and ATV without ritonavir 

• The rate of MI varied from 2.80 (95% CI: 2.6, 23.0)/1000 PYFU in those with no exposure 

to ATV to 2.0 (1.2, 3.2)/1000 PYFU in those with >3 years exposure 
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Years of exposure 

Any ATV 

PYFU 37005 

ATV with RTV 

PYFU 31232 

ATV without RTV 

PYFU 9611 

Monforte et al. CROI 2012, poster 823. 

Safety menu CV risk 

PYFU, person-years of follow-up 
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Years of exposure 

Any ATV 

PYFU 36,404 

ATV with RTV 

PYFU 31,558 

ATV without RTV 

PYFU 9695 

D:A:D: strokes rate  
stratified by cumulative exposure to any ATV, ATV/r, and ATV without ritonavir 

• The rate of stroke was  

• 1.7 (95% CI: 1.6, 

1.9)/1000 PYFU in those 

with no exposure to ATV 

• 1.7 (1.0, 2.7)/1000 PYFU 

in those with >3 years 

exposure 

• Longer exposure to ATV 

was not associated with an 

increased risk of MI or 

stroke either in univariate or 

in multivariate analyses 

Monforte et al. CROI 2012, poster 823. 16 

Safety menu CV risk 

PYFU, person-years of follow-up 



New approaches? 

Siow C.M. et al., Cardiovascular Research 1999; 41:385-394 

The bilirubin-increasing drug ATV improves endothelial  
function in patients with Type 2 Diabetes Mellitus (T2DM) 

Dekker D et al.Arterioscler Thromb  Vasc Biol  2011; 31:458–463 

2000 

1000 

0 
ACh 1 ACh 2 ACh 3 

Acetylcholine (ACh) dosage 

In
c
re

m
e
n

t 
o

f 
fl

o
w

 (
%

) 

Endothelium dependent flow  Endothelium dependent flow  

In
c
re

m
e
n

t 
o

f 
fl

o
w

 (
%

) 
n = 15 n = 15 500 

400 

300 

200 

100 

0 
NTG 1 NTG 2 NTG 3 

Nitroglycerin (NTG) dose 



D:A:D: MI event rate stratified by latest 
bilirubin level 

• Further adjustment for the latest bilirubin level, in the subgroup of cohorts that provide 

these data, had no impact on the size of the association with either MI or stroke 
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Latest bilirubin level (μmol/L) 

PYFU 

24,739 

PYFU 

19,257 

PYFU 

21,682 

PYFU 

24,953 

PYFU 

160,997 

PYFU 

28,329 

Monforte et al. CROI 2012, poster 823. 18 

Safety menu CV risk 

PYFU, person-years of follow-up 



Study 103: change from baseline in 
fasting lipids at week 48 

Safety menu Lipids 

DeJesus et al. CROI 2012, poster 627.  

EVG/cobi/TDF/FTC fixed dose combination is an investigational 

compound, currently not approved for HIV treatment 



POWER 1&2 (DRV/r reg.):  
Lipid levels at week 48 

* Normal lipid levels taken from the NCEP 

3.4 mmol/L 

(130 mg/dL)* 

1.0 mmol/L 

(40 mg/dL)* 

5.2 mmol/L 

(200 mg/dL)* 

1.7 mmol/L 

(150 mg/dL)* 

0 

39 

77 

116 

155 

194 

232 

LDL HDL Total 

cholesterol 

Triglycerides 

Clotet et al. Lancet 2007; 369:1169-78 

Baseline: DRV/r 

Baseline: CPI(s) 

Week 48: DRV/r 

Week 48: CPI(s) 
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ARTEMIS: 
Median lipid levels  at baseline and Week 192 

• PREZISTA/r was associated with smaller median increases in triglycerides 
and total cholesterol than LPV/r 

LPV/r baseline 

PREZISTA/r Week 192 

NCEP cut-off 

LPV/r Week 192 

PREZISTA/r baseline 

1.2 
1.3 

1.2 

1.8 

Triglycerides 
0 

0.6 

1.1 

1.7 

2.3 
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4.0 

2.3 

1.0 

4.7 

2.8 

1.1 

4.1 

2.3 

1.0 

5.1 

2.8 

1.2 

0 

50 

100 

150 

200 

Total 

cholesterol 

LDL  

calculated 

HDL 
0 

1.3 

2.6 

3.9 

5.2 

Left axis mg/dL; right axis mmol/L 

NCEP = National Cholesterol Education Program; LDL = low-density lipoprotein; HDL = high-density lipoprotein 

n= 343 254 346 228 343 254 346 228 339 251 345 215 343 254 346 228 



ODIN: laboratory abnormalities 

Treatment-emergent grade 2–4  

lipid and liver-related  

laboratory abnormalities  

(≥2% incidence), n (%)* 

Once-daily  

DRV/r 

800/100mg  

(N=294) 

Twice-daily  

DRV/r 

600/100mg 

(N=296) 

P value 

Triglycerides 15 (5.2) 31 (11.0) <0.014 

Total cholesterol* 29 (10.1) 58 (20.6) <0.0007 

LDLc cholesterol* 28 (9.8) 47 (16.7) <0.019 

ALT 5 (1.7)  10 (3.5) 0.20 

AST 6 (2.1) 10 (3.5) 0.32 

Non-graded lipid-related laboratory 

abnormalities, n (%) 

HDL below the lower normal limit 57 (19.9) 52 (18.4) 0.67 

LDLc = low-density lipoprotein (calculated); ALT = alanine aminotransferase;  

AST = aspartate aminotransferase; HDL = high=density lipoprotein 

*Based on the Division of AIDS (DAIDS) Table for Grading the Severity of Adult and Paediatric Adverse Events 2004, 

which does not have a grade 1 classification for triglycerides and grade 4 for total cholesterol and LDL 

CROI 2010, Cahn. P. ET AL. 



 

23 







Murphy RL, Berzins B, Zala C, et al.  
AIDS. 2010 Mar 27;24(6):885-90. 

Change to atazanavir/ritonavir 
treatment improves lipids but not 
endothelial function in patients on 

stable antiretroviral therapy 



Journal of the International AIDS Society 2012, 15(Suppl 4):18202 
Metabolic effects of atazanavir/ritonavir vs darunavir/ritonavir in combination with 

tenofovir/emtricitabine in antiretroviral-naı ve patients (ATADAR Study) 
Martinez, et al  

 
Purpose of the study 

We investigated whether both regimens might differ regarding plasma lipids, insulin resistance (HOMA-
IR), and estimated glomerular filtration rate (MDRD). 

Methods 
Multicentre, randomized, clinical trial (ATADAR Study, NCT01274780). Primary end-point: 24-week change 

in total cholesterol. Secondary end-points: changes in lipids other than total cholesterol, HOMA-IR, and 
MDRD; clinical tolerability; and efficacy. We assumed that patients assigned to DRV/r would have an 

increase in plasma total cholesterolB21 mg/dL, which was the difference between lopinavir/r and ATV/r in 
CASTLE study. Fasting plasma lipids, glucose, insulin, and creatinine were measured at baseline, and 4, 12, 

and 24 weeks. Analyses were by intent-to-treat. 
Summary of results 

180 patients were randomized (ATV/r91, DRV/r89). 
 At 24 weeks, total cholesterol (mean, SD) changed 7.26 (26.76) mg/dL with ATV/r and 11.47 (25.85) 

mg/dL with DRV/r (estimated difference ATV/r minus DRV/r 4.21 (95% CI12.11 to 3.69), P0.2944), thus confirming 
our primary hypothesis. Changes (mean, SD) in triglycerides were roughly similar: 16.29 (61.76) mg/dL with ATV/r and 18.40 

(64.24) mg/dL with DRV/r (P0.8261), but there were trends to more favourable changes in LDL 
(2.14 [21.45] vs 3.14 [21.97] mg/dL, P0.1160) and HDL cholesterol (5.50 [10.36] vs 3.88 [8.42] mg/dL, P0.2625), 

and total-to-HDL cholesterol ratio (1.16 [6.38] vs 0.14 [0.86], P0.0652) with ATV/r than with DRV/r. There were small, 
non-significant decreases in HOMA-IR (ATV/r 0.17 [2.48] vs DRV/r 0.70 [3.38], P0.3785) and MDRD (ATV/r 7 [22] 

vs DRV/r 6 [15] mL/min/1.73 m2, P0.6652). 6 ATV/r and 3 DRV/r patients had their study drugs discontinued because 
of adverse effects (P0.4967). 7 additional patients in each arm had confirmed HIV RNA 50 copies. 

Conclusions 
 

There were trends to more favourable changes in LDL and HDL cholesterol and particularly total-to-HDL cholesterol 
ratio at 

24 weeks with ATV/r than with DRV/r. 
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#745  
 

LDL Particles and Lipoprotein-Phospholipase A2 in Naive 
HIV+ Patients Randomized To DRV/r vs ATV/r 

 
Maria Saumoy 

 
LDL e  LPA2 DRV vs ATV: ATV aumenta i trigliceridi e 

LDL aterogeniche (gli altri non cambiano) 
 

http://www.croi2014.org/


 
#802 

 
 Low Pre-ART CD4+ T Cells, Female Sex, and Atazanavir 

Use Increase Obesity Risk After Starting ART 
 

Benjamin Atkinson 

 

 

http://www.croi2014.org/


Effect of ritonavir on triglycerides is  
dose-dependent 

Hsu et al. Antimicrob Agents Chemother 1997;41:898–905 

Impact of RTV (200–500 mg BID) vs placebo on 

TG production in HIV-infected subjects 
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Low-dose ritonavir also matters… 

Shafran SD et al. HIV Med. 2005;6:421-25 

RTV 100mg BID (N=20) or LPV/RTV 
400/100 mg BID (N=20) x 14 days 

healthy volunteers  

Malan N et al. 13th CROI 2006, abs 107LB 

BMS 089 Study 48 weeks 
Antiretroviral-naïve HIV-infected patients 
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Ritonavir vs baseline 

Lopinavir/ritonavir vs baseline 

Lopinavir / ritonavir vs ritonavir 

Comparisons 
ATV 300 + RTV + 3TC +d4T 

ATV 400 + 3TC + d4T 

15% 

6% 

23% 

16% 

30% 29% 
26% 

-3% 



• 

  

LPV/r 

159 

P = .01 

P = .003 

P = .02 

P < .01 

P < .01 

P < .01 

P = .02 

TC LDL HDL 

159 
169 

92 91 
97 

45 
40 40 

161 159 

P < .001 

P < .001 

TC LDL HDL 

165 171 

91 97 
91 

40 42 42 

177 

LPV/r 

Low-dose ritonavir also matters… 

P < .01 

1. Noor MA  et al. Lipodystrophy Workshop 2005. Abs 16. 2. Noor MA et al. AIDS 2004 
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PREZISTA/r ATV/r 

250 

200 
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0 
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100 
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60 

40 

20 

0 

Colesterolo 

totale 

Trigliceridi 
6,47 

5,17 

3,88 

2,59 

1,29 

0 

mg/dL (± ES) mmol/l (± ES) mg/dL (±ES) mmol/l (± ES) 

2,03 

1,81 

1,50 

1,36 

1,13 

0,90 

0,68 

0,45 

0,23 

0 

-1                7            14             21           28 

Tempo (giorni) 

Basse dosi di  RTV PREZISTA/r o 

  ATV/r da solo  

 (giorni  1–7)                    (giorni  8–28) 

-1                7            14             21           28 

Tempo (giorni) 

Basse dosi di  RTV PREZISTA/r o 

  ATV/r da solo  

 (giorni  1–7)                    (giorni  8–28) 
ES = Errore Standard 

Tomaka F et al. 9th ADRL 2007. Abs P57 

ATV/r or DRV/r 800/100 

 x 28 days in healthy volunteers 

Low-dose ritonavir also matters… 
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Sustained Virologic Efficacy of 
Atazanavir (ATV) vs 

Atazanavir/Ritonavir (ATV/r), each 
in Combination With 

Abacavir/Lamivudine (ABC/3TC) 
over 120 Weeks: The ARIES Trial 

Squires K, DeJesus E, Bellos N, et al. 

 

ICAAC 2010 

Poster H-204 



ICAAC 2010 

35 

Week 120 – Statistical Analysis 
of Fasting Lipid Data 

Baseline 

ABC/3TC+ 

ATV, ATV/r 

Change from 

BL to Week 36 

ABC/3TC+ 

ATV, ATV/r 

Change from 

Week 36 to  

Week 120 

ABC/3TC + 

ATV, ATV/r 

Change from BL 

to Week 120 

ABC/3TC + 

ATV, ATV/r 

Cholesterol 

(median) 

p value 

152, 153 

0.7626 

31, 30 

0.4138 

-15, 7 

<0.0001 

21, 33 

0.0001 

Triglyceride 

(median) 

p value 

127, 123 

0.7550 

27, 34 

0.7005 

-38, -19 

0.0007 

-11, 19 

<0.0001 

HDL (median) 

p value 

37, 39 

0.8641 

10, 8 

0.7269 

3, 4 

0.5376 

13, 12 

0.7659 

LDL (median) 

p value 

88, 85 

0.9662 

13, 10 

0.2490 

-6, 5 

0.0001 

5, 14.5 

0.0168 

Ratio (Chol/HDL) 

(median) 

p value 

4.15, 4.10 

0.9207 

-0.14, -0.14 

0.3532 

-0.54, -0.18 

0.0001 

-0.68, -0.30 

0.0051 

Squires K, et al. 

Poster H-204 



#746  
Darunavir or Atazanavir vs Raltegravir Lipid Changes Are Unlinked To Ritonavir 

Exposure: ACTG 5257 
Ighovwerha Ofotokun 

http://www.croi2014.org/


L’infettivologo è farmacocentrico! 





D:A:D Study: Smoking Cessation Reduces 

Risk of CVD in HIV-Infected Patients 

 Cessation of tobacco smoking reduced risk of MI, coronary 
heart disease, and CVD in HIV-infected patients 

• No association of time since smoking cessation and 
mortality risk 

Petoumenos K, et al. CROI 2010. Abstract 124. Reproduced with permission. 

*Adjusted for: age, cohort, calendar yr, antiretroviral treatment, family history of CVD, diabetes,  

time-updated lipids and blood pressure assessments. 
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Evolution in Understanding of CVD 

Multiple Independent  
Risk Factors 
(Silo Approach) 

Cardiovascular Disease 
Risk Factors  
(Global Approach) 
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Traditional  
Cardiovascular Disease 
Perspective 

 New  
Cardiovascular Risk  
Perspective 

Marcatura a uomo…. 

O marcatura a zona? 





N Engl J Med  

1999;  

340: 115-126 



SMART Study: Short-term CD4+ guided episodic 

use of ART is inferior to continuous therapy 

El-Sadr W, et al. 13th CROI, Denver 2006, #106LB 

Severe complications endpoint and components 

Subgroups No. of patients 

with events 

Relative Risk 

95% CI 

Severe complications 

CVD, liver, renal deaths 

Non-fatal CVD events 

Non-fatal hepatic events 

Non-fatal renal events 

114 

63 

31 

7 

14 

0.1 10 Favours DC Favours VS 

1.5 

1.4 

1.4 

1.5 

2.5 

• CD4+ guided drug conservation (DC) strategy was associated with significantly 

greater disease progression or death compared with continuous viral suppression 

(VS): RR 2.5 (95% CI: 1.8–3.6; p<0.001) 

• Includes increased CVD-, liver- and renal-related deaths and non-fatal CVD events 









HIV-related Inflammation 
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Update 2011 49 VL<50 copies 
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HIV-related Inflammation 
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HIV-related Inflammation 
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10% 

HAART 

Clinical care 

 

Update 2011 51 VL<50 copies 

15% 

No CV-friendly HAART 

(lipodystrophy, 

lipids, insulin resistence, 

type 2 diabetes…) 

 





Objective 

• The aim of the study was to assess whether 
the cardiovascular  (CV) risk profile and 
prevalence of metabolic syndrome in HIV-
infected patients is improved over time in 
ordinary clinical settings.  

 



Methods 

• Design: Case control multicenter study assessing 
CV risk in two periods: 2005 and 2011.  

• Methods: We analyzed CV risk in 1530 Caucasian 
HIV infected patients (age 45.6 ± 9.1, men 74.0%) 
enrolled in two studies performed in 2005 and in 
2011 with similar investigation procedures. 
Patients were individually matched for age and 
sex. The 10-year probability of major CV events 
and estimated vascular age was calculated using 
the Framingham Risk Score (FRS).  

 







ART: NRTIs 2005 vs 2011 



ART: PIs 2005 vs 2011 



ART: NNRTIs 2005 vs 2011 





P=0.46 

P=0.17 



*(AIP)=log(TG/HDL-C) logarithmically transformed ratio of molar concentrations of 

triglyceride and HDL-cholesterol [Dobiášová M., Clin. Biochem. 2001. 34: 583–588.] 
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Comparing HIV-infected patients observed in 
routine clinical care in 2005 and in 2011: 

• immunologic improvement 
• smoking habit, although it remains highly prevalent, is 

lower in the last years 
• new antiretroviral drugs have a lower impact on glucose 

and triglycerides metabolism 
• the prevalence of lipodystrophy, is substantially reduced 
• the global CV risk profile and the vascular age are all more 

favorable in 2011 
•  In the last few years, the relevant efforts made in favouring 

educational and clinical interventions on metabolic aspects 
in HIV infected patients, as well as the availability of newer 
drugs likely contributed to improve CV risk profile. 
 



Grazie per l’attenzione 


